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EDITOK'S  PBEFACE. 


The  issue  of  a  Fourth  Edition  of  "  The  Principles  and  Practice 
op  Medical  Jurisprudence  "  is  a  proof  that  this  standard  work  of 
the  late  Dr.  A.  S.  Taylor  still  holds  its  own  among  the  numerous 
English  books  on  the  same  subject  which  have  been  published 
within  recent  years.  The  causes  of  its  continued  success  are  that 
it  embodies  the  experience  and  accumulated  knowledge  of  one  who 
made  the  study  of  Medical  Jurisprudence  the  chief  labour  of  his 
life.  Dr.  A.  S.  Taylor  was,  in  his  time,  facile  princeps  the  chief 
Medical  Jurist  of  England.  His  grasp  of  principles,  his  lucidity 
of  thought  and  of  diction,  and  his  abundance  of  illustration,  render 
this,  his  magnum  opus,  an  unrivalled  epitome  of  all  that  is  necessary 
to  guide  the  medical  expert  and  the  legal  practitioner  in  the 
discharge  of  their  respective  duties. 

In  preparing  this  edition  the  editor  has  endeavoured  to  bring 
it  into  accord  with  recent  advances  in  Forensic  Medicine.  In  order 
to  make  room  for  new  matter,  he  has  omitted  only  what  he  believes 
-to  be  obsolete  or  redundant.  How  far  he  has  succeeded  in  making 
the  "Principles"  a  worthy  exposition  of  current  Medical  Juris- 
prudence, he  leaves  others  to  judge.  A  comparison  of  this  with 
the  preceding  edition  will  show  that  a  great  deal  of  new  information 
is  introduced,  without  materially  increasing  the  bulk  of  the 
volumes,  and  some  chapters  have  been  rewritten. 

Every  reference  has  been  verified,  where  the  originals  were 
accessible ;  and  the  editor  trusts  that  this  edition  will  be  found 
not  only  more  complete  but  more  accurate  than  any  of  its  pre- 
decessors. He  has  to  thank  many  professional  friends  for  aid  in 
its  preparation. 

•     T.  S. 


Guy's  Hospital,  London,  S.E. 
December,  1S93. 
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MEDICAL    E  VI  DEN  CE. 


CHAPTER  1. 

THE  PRACTICE  OF  MEDICAL  JURISPRUDENCE  MEDICAL  AND  MEDICO-LEGAL  DUTIES 

CONTRASTED  MEDICAL  REPORTS  CORONERS'  INQUESTS  CONCEALED  MURDERS 

 INSPECTIONS  OF  THE  DEAD — TRIAL  AT   THE  ASSIZES — SUBPCENAS — DUTIES 

AND  PRIVILEGES  OF  MEDICAL  WITNESSES. 

Medical  Jurisprudence — or,  as  it  is  more  commonly  called,  Forensic  or 
Legal  Medicine — is  a  branch  of  Medicine,  and  may  be  denned  to  be  that 
science  which  teaches  the  application  of  every  branch  of  medical  knowledge 
to  the  purposes  of  the  law  ;  hence  its  limits  are,  on  the  one  hand,  the  re- 
qiiirements  of  the  law,  and  on  the  other,  the  whole  range  of  medicine. 
Anatomy,  physiology,  medicine,  surgery,  chemistry,  physics,  and  botany, 
lend  their  aid  as  necessity  arises ;  and  in  some  cases  all  these  branches  of 
science  are  required  to  enable  a  court  of  law  to  arrive  at  a  proper  con- 
clusion on  a  contested  question  affecting  life  or  property. 

Medical  jurists  are  by  no  means  agreed  upon  the  exact  boundaries  of 
their  science.  Some  authorities  have  included  forgery  and  coining,  and 
all  offences  requiring  purely  chemical  evidence ;  others  include  feigned 
diseases,  nuisances,  and  subjects  connected  with  public  health  or  sanitary 
legislation.  Public  health  is  now,  however,  generally  excluded  from 
treatises  on  Forensic  Medicine.  One  German  writer  introduced  the 
government  and  regulation  of  Temperance  Societies.  Those  who  thus 
propose  to  enlarge  the  science  forget  the  maxim,  '  Ars  longa,  vita  hrevis ;  ' 
and  they  also  forget  that,  by  demanding  too  much  of  a  medical  practitioner, 
they  may  deter  him  from  undertaking  the  study  of  that  portion  which 
may  really  prove  serviceable  to  him  in  the  practice  of  his  profession. 
State  Medicine  properly  includes  both  Medical  Jurisprudence  and 
Hygiene,  though  the  term  State  Medicine  is  becoming  restricted  to 
Public  Health  alone. 

The  purpose  of  this  work  is  to  bring  as  far  as  possible  within  a  reason- 
able compass  those  subjects  which  especially  demand  inquiry,  and  which 
more  particularly  concern  the  duties  of  the  educated  physician  and  surgeon 
in  his  relation  to  the  law.    The  definition  above  given  necessarily  implies 
vol.  i.  B 
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that  a  medical  jurist  should  have  a  theoretical  and  practical  knowledge  of 
all  branches  of  the  profession,  a  large  range  of  experience,  and  the  rare 
power  of  adapting  his  knowledge  and  experience  to  emergencies.  He 
should  be  able  to  elucidate  any  difficult  medico-legal  question  which  may 
arise,  and  be  prepared  at  all  times  to  make  a  cautious  selection  of  such 
medical  facts,  and  a  proper  application  of  such  medical  principles,  as  may 
be  necessary  to  enable  a  judge  to  place  the  subject  in  an  intelligible  light 
before  the  jury,  and  to  enable  a  jury  to  arrive  at  a  just  conclusion. 

Medico-legal  knowledge  does  not  consist  so  much  in  the  acquisition  of 
facts  as  in  the  power  of  arranging  them,  and  in  applying  the  conclusions  to 
which  they  lead  to  the  purposes  of  the  law.  A  man  may  be  a  most  skilful 
surgeon,  or  a  most  experienced  physician ;  his  mind  may  be  Avell  stored 
with  professional  information ;  yet  if  he  is  unable  by  the  use  of  simple 
language  to  make  his  ideas  known  to  others,  his  knowledge  will  be  of  no 
avail.  One  far  below  him  in  professional  standing  and  experience  may 
make  a  better  medical  witness. 

The  variety  of  subjects  in  which  a  medical  jurist  is  required  to  have 
knowledge  and  experience  may  alarm  a  student  of  medicine,  and  lead  him 
to  suppose  that,  as  he  cannot  make  himself  perfectly  acquainted  with  all, 
he  may  well  forego  the  labour  of  preparing  himself  in  any.    But  this 
would  be  taking  an  erroneous  view  of  his  position.    This  description  of 
the  qualifications  necessary  to  constitute  a  normal  witness  in  a  court  of 
law  must  not  deter  him  from  entering  on  the  study.    It  is  assuredly 
beyond  the  mental  power  of  any  individual  that  he  should  be  at  the  same 
time  profoundly  versed  in  all  the  principles  of  medicine  and  jurisprudence, 
and  that  he  should  be  able  to  answer  all  possible  questions,  and  encounter 
and  remove  all  medical  difficulties  that  may  occur  during  the  trial  of  a 
civil  or  criminal  case.    All  that  the  law  expects  from  a  medical  man  is  a 
fair  average  knowledge,  not  merely  of  his  profession  but  of  that  which 
falls  more  peculiarly  under  the  province  of  a  medical  witness.    There  can 
be  no  doubt  that  the  more  perfectly  a  man  has  made  himself  master  of  his 
profession,  the  better  will  he  be  fitted  to  follow  the  principles  and  apply 
himself  to  the  practice  of  medical  jurisprudence  ;  but  he  must  divest  him- 
self of  the  notion  that  these  principles  can  be  spontaneously  acquired,  or 
that  they  are  necessarily  derived  from  the  study  of  those  isolated  branches 
of  medicine  upon  which  medical  jurisprudence  is  based.    The  materials 
for  the  medical  jurist  undoubtedly  exist  in  these  collateral  sciences :  but 
they  require  to  be  assorted,  selected,  and  moulded  into  shape,  before  they 
can  be  applied  to  any  useful  purpose.    A  man  may  be  well  qualified  to 
practise  as  a  physician  or  surgeon,  and  yet  find  himself  deficient  when 
called  upon  to  act  as  a  medical  witness.    There  was  no  doubt  that  John 
Hunter  stood  in  his  time  at  the  very  head  of  his  profession,  and  that  none 
could  have  profited  more  by  industry  and  experience.     If  sound  pro- 
fessional knowledge  could  have  qualified  any  man  to  act  as  a  medical 
witness,  we  should  assuredly  be  justified  in  pointing  to  him  as  an 
example ;  and  yet  this  great  man,  when  summoned  to  give  evidence  in 
1781  on  a  memorable  trial  for  poisoning,  was  obliged  to  confess  that  he  was 
unable  to  give  a  satisfactory  answer  to  the  important  question  put  to  him. 
Hunter  was  the  only  professional  witness  called  on  the  part  of  the  prisoner 
to  rebut  the  charge  of  poisoning  the  deceased  by  laurel-water.    His  cross- 
examination,  however,  rather  strengthened  the  case  for  the  prosecution  ; 
and  the  final  question  put  by  the  court  was  :  '  Give  your  opinion,  in  the 
best  manner  you  can,  one  way  or  the  other,  whether,  upon  the  whole  of 
the  symptoms  described,  the  death  proceeded  from  the  medicine  (laurel- 
water),  or  any  other  cause  ?  '   A.  '  I  do  not  mean  to  equivocate;  but  when 
I  tell  the  sentiments  of  my  own  mind,  what  I  feel  at  the  time,  I  can  give 


SURGEONS  AS  WITNESSES. 


3 


nothing  decisive.'  With  that  candour  which  exists  in  all  great  minds, 
Hunter  admitted  his  deficiencies ;  and  he  regretted  to  the  latest  period  of 
his  life  that  he  had  not  directed  more  attention  to  subjects  of  this  nature. 
It  is  clear  from  his  answer  that  he  should  not  have  appeared  in  the  case 
at  all.  In  Hunter's  time  medical  jurisprudence  was  unknown  in  this 
country  ;  but  the  want  of  it  was  clearly  perceived.  It  was  made  apparent 
from  the  events  of  this  remarkable  trial  {Rex  v.  Donellan,  Warwick 
Lent  Ass.,  1781),  that  a  peculiar  kind  of  experience  was  required  to  fit  a 
medical  man  to  act  as  -a  witness  in  a  court  of  law — that  many  loose 
principles  existed  in  medicine,  surgery,  and  chemistry,  the  fallacies  of 
which  were  quite  unimportant  as  far  as  they  related  to  medical  practice, 
but  which  required  to  be  closely  sifted  arid  thoroughly  examined  before 
they  could  be  received  as  evidence  in  law.  Medical  men  were  then,  as 
now,  apt  to  confound  what  is  mere  matter  of  belief  with  proof.  In  a  court 
of  law,  however,  the  difference  is  soon  made  apparent.  From  the  occur- 
rence of  this  and  similar  cases,  there  was  an  obvious  necessity  for  the 
creation  of  a  distinct  branch  of  science  in  which  all  medical  facts  and 
principles  capable  of  serving  as  evidence  should  be  arranged,  develojsed, 
and  explained. 

The  duties  of  a  medical  jurist  are  distinct  from  those  of  a  practising 
physician  or  surgeon :  the  latter  looks  to  the  treatment  of  disease  or 
accident,  and  the  saving  of  life ;  but  the  object  of  the  former,  in  a  large 
proportion  of  cases,  is,  whether  in  reference  to  the  living  or  the  dead,  to 
aid  the  law  in  fixing  on  the  perpetrator  of  a  crime,  or  to  rescue  an  inno- 
cent person  from  a  falsely  imputed  crime.  Thus  he  may  be  required  to 
determine  whether,  in  a  particular  case,  the  cause  of  death  was  natural  or 
violent ;  and  for  this  purpose  it  will  be  necessary  for  him  to  make  an 
entirely  new  application  of  his  professional  knowledge.  He  has  now  the 
difficult  task  of  making  a  selection  from  those  parts  of  the  medical  sciences 
which  bear  upon  the  legal  proof  and  development  of  crime. 

Some  members  of  the  medical  profession  have  been  inclined  to  look 
upon  medico-legal  practice  as  an  unnecessary  addition  to  their  ordinary 
duties  ;  but  there  are  few  who  have  been  long  engaged  in  the  practice  of 
the  profession  who  have  not  found  themselves  occasionally  placed  in 
situations  of  difficulty  from  the  accidental  occurrence  of  cases  demanding 
medico-legal  investigation.  A  medical  man  is  summoned  to  attend  a 
person  labouring  under  the  effects  of  poison  criminally  administered,  but 
at  the  time  he  may  have  no  knowledge  or  even  suspicion  that  poison  is 
the  cause  of  the  symptoms.  In  spite  of  the  best  treatment,  death  ensues  : 
here  the  functions  of  the  medical  man  end,  and  those  of  a  medical  witness 
begin.  It  is  impossible  that  he  can  now  avoid  giving  evidence,  or  shift  the 
responsibility  to  another — the  law  will  insist  upon  his  appearance,  first  in 
the  court  of  the  coroner,  and  afterwards  at  the  assizes.  It  will  be  assumed 
that,  as  a  registered  member  of  the  profession,  he  is  fully  competent  to 
answer  every  question  put  to  him  by  judge  and  counsel  relative  to  the 
general  effects  of  poison,  the  quantity  of  each  required  to  destroy  life,  and 
the  time  within  which  a  poison  may  prove  fatal.  It  may  be  objected  to 
his  evidence,  that  the  deceased  had  died  from  the  effects  of  disease  and 
not  from  poison ;  in  which  case  the  examination  will  lead  to  a  searching 
inquiry  into  all  those  diseases  which  resemble  poisoning  in  their  symptoms 
and  post-mortem  appearances,  as  well  as  the  means  of  making  a  certain 
distinction  between  them,  and  the  fallacies  to  which  the  chemical  processes 
for  the  detection  of  poison  are  liable.  On  another  occasion,  a  medical 
man  may  be  called  to  render  assistance  to  one  who  has  been  stabbed  in  a 
quarrel,  and  who  speedily  dies  from  the  wound.  The  office  of  the  surgeon 
here  ceases,  while  that  of  the  medical  jurist  commences.    He  must  now 
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be  prepared  to  answer  numerous  questions,  all  bearing  upon  the  legal 
proof  of  crime — all  necessary  in  law,  although  apparently  superfluous  in 
surgery.  Thus  he  may  be  asked  to  state  the  precise  characters  of  a  wound 
inflicted  upon  the  body  of  a  man  soon  after  death,  and  by  what  means  a 
particular  wound  was  inflicted.  Was  it  homicidal  or  accidental  ?  The 
amount  of  blood  lost  ?  Whether  the  person  could  have  moved  or  per- 
formed any  act  after  receiving  it  ?  Are  certain  stains  found  upon  his 
clothes,  or  upon  a  knife  belonging  to  him,  owing  to  effused  blood  or  other 
causes  ?  Whether  any  and  what  statements  were  made  by  the  dying  man, 
and  what  were  the  precise  crrcumstances  under  which  they  were  made  ? 
It  need  hardly  be  observed  that  questions  of  this  nature  are  rarely  noticed, 
except  in  a  cursory  manner,  by  pi'ofessors  of  chemistry  and  surgery,  and 
a  medical  man  is  not  likely  to  acquire  the  means  of  answering  them  by 
intuition.  On  the  other  hand,  regarding-  ourselves  as  living  in  a  civilized 
state,  in  which  the  detection  and  punishment  of  crimes  against  life  and 
property  are  indispensable  to  the  security  of  all,  it  is  impossible  to  over- 
rate their  importance.  Unless  a  witness  is  able  to  return  answers  to  these 
questions  when  a  public  necessity  occurs,  a  guilty  man  may  escape  pun- 
ishment or  an  innocent  man  may  be  condemned.  He  may  thus  most 
seriously  inj  lire  his  own  reputation ;  for  it  is  certain  that  his  qualifica- 
tions as  a  physician,  surgeon,  or  general  practitioner,  however  great,  will 
not  shield  him  from  the  reproach  of  having  caused  a  failure  of  justice. 

Thus,  then,  it  is  obvious  that  the  duties  of  a  medical  jurist  are  of  a 
highly  responsible  nature  and  of  great  importance  to  society,  while  the 
cases  which  call  them  into  exercise  are  of  purely  accidental  occurrence. 
A  medical  practitioner  who  thinks  himself  secure  in  the  most  retired  corner 
of  the  kingdom,  is  liable  to  find  himself  suddenly  summoned  as  a  witness 
on  a  trial,  to  answer  questions  which  perhaps  during  a  long  period  of 
practice  he  had  been  led  to  regard  as  trifling  and  unimportant.  Under 
the  circumstances  it  is  scarcely  possible  that  he  can  avoid  exposing  his 
deficiencies,  and  the  final  question  will  be,  Have  you  ever  attended  to  or 
thought  of  these  subjects  before  ?  A  negative  answer  to  this  question,  while 
it  commonly  brings  with  it  public  censure,  will  in  most  instances  lead  to 
the  acquittal  of  the  accused  in  spite  of  strong  presumptions  of  guilt. 

The  truth  of  this  picture  will  be  felt  and  acknowledged  by  those  who 
have  been  a  few  years  engaged  in  practice.  The  records  of  our  law-courts 
contain  many  unfortunate  exposures,  which  might  have  been  easily 
avoided  had  the  witnesses  only  availed  themselves  of  the  opportunities 
afforded  to  them  of  acquiring  a  knowledge  of  the  subject ;  but  they  had 
unreflectingly  acted  on  the  principle  that  medical  jurisprudence  was  a  dry, 
dull,  and  useless  study,  and  that  the  practice  of  it  was  remote  and  specu- 
lative. This  feeling  is,  however,  fast  disappearing.  Those  who  have  been 
compelled  by  circumstances  to  give  their  attention  to  it  have  in  subse- 
quent cases  taken  care  to  prepare  themselves  for  the  ordeal  through  which 
every  medical  witness  must  pass. 

Some  medical  men  who  have  treated  legal  medicine  with  indifference 
have  occasionally  ventured  to  act  as  witnesses,  thinking  that  the  subjects 
on  which  they  were  likely  to  be  examined  were  so  little  known  to  judge 
and  counsel  that  even  hazardous  or  rash  statements  would  escape  observa- 
tion :  such  witnesses,  however,  have  often  found  to  their  cost  that  they 
were  labouring  under  a  great  delusion.  Various  circumstances  have  led, 
in  recent  times,  to  the  acquisition  of  much  medico-legal  knowledge  by 
lawyers,  especially  in  relation  to  questions  connected  with  woiiuds,  child- 
murder,  and  poisoning ;  and  they  are  not  slow  in  detecting  and  exposing 
a  mere  pretender  who  attempts  to  shelter  himself  by  vague  or  evasive 
statements  and  technical  language.    There  are  few  counsel  engaged  in 
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any  civil  or  criminal  case  of  importance  who  do  not  take  care  to  fortify 
themselves,  under  medical  advice,  with  a  full  knowledge  of  the  views  of 
standard  medical  writers  on  the  subject  in  dispute  ;  and  with  these  works 
before  them,  and  with  their  proverbial  acuteness,  he  must  indeed  be  a 
clever  witness  who  can  succeed  in  passing  off  an  erroneous  or  evasive 
answer  to  a  medico-legal  question. 

It  is  a  frequent  charge  against  members  of  the  medical  profession,  that 
in  a  court  of  law  they  are  the  worst  witnesses  on  matters  of  fact  and 
opinion.    This  is  an  unmerited  censure.    Those  who  are  ready  to  make 
this  charge  overlook  the  complexity  and  difficulty  of  the  questions  which 
are  put  to  medical  men  compared  with  those  put  to  other  witnesses.  They 
also  forget  that  medical  men  are  much  more  frequently  summoned  as 
witnesses  than  the  members  of  the  two  other  learned  professions.  Their 
evidence  obtains  greater  publicity,  and  is  necessarily  exposed  to  greater 
criticism.    The  author  was,  on  one  occasion,  present  at  a  trial  before 
Lord  Truro,  in  which  the  action  was  between  two  members  of  the  legal 
profession,  and  the  witnesses  on  both  sides  were  chiefly  barristers,  solicitors, 
and  solicitors'  clerks.   The  questions  put  to  the  witnesses  were  so  cleverly 
met  and  so  technically  evaded,  that  it  was  scarcely  possible  to  obtain  a 
plain  statement  or  a  consistent  history  of  the  most  simple  facts  of  the 
case.    A  direct  answer  could  not  be  procured  on  any  question,  and  the 
mode  in  which  the  witnesses  gave  their  testimony  elicited  on  several 
occasions  rebukes  from  the  judge.   The  fact  is,  that  good  and  bad  witnesses 
are  to  be  met  with  in  every  profession  ;  and  under  equal  conditions 
there  is  no  reason  to  suppose  that  one  would  furnish  a  greater  number  of 
incompetent  witnesses  than  another.    It  is  certainly  the  fault  of  medical 
men  that  they  are  not  generally  prepared  for  the  questions  which  are 
likely  to  arise  in  a  case  on  which  they  know  they  will  be  required  to  give 
evidence.    This  want,  of  preparation  frequently  applies  to  facts  as  well  as 
to  opinions.    Thus,  in  reference  to  a  case  on  which  a  charge  of  murder 
or  manslaughter  may  be  ultimately  founded,  a  medical  man  who  is  called 
in,  frequently  omits  to  observe  many  circumstances  because  they  appear 
to  him  to  be  irrelevant  or  to  have  little  importance,  although  at  the 
subsequent  trial  he  may  find,  to  his  dismay,  that  they  actually  become 
the  turning-points  of  innocence  or  guilt.    Medical  observation  as  a  result 
of  professional  habits  is,  on  these  occasions,  in  general  confined  to  only 
one  set  of  circumstances — the  recognition  and  treatment  of  disease  or 
personal  injury ;  bnt  medico-legal  observation  should  take  a  much  wider 
range  than  this,  and  should  be  directed  to  all  the  surrounding  facts  and 
incidents  of  a  case.    The  essential  difference  in  the  two  kinds  of  practice 
is,  that  circumstances  which  are  of  no  interest  in  a  medical  or  surgical 
point  of  view  are  often  of  the  greatest  value  and  importance  in  legal 
medicine.    It  is  obvious  that  if  they  are  not  observed  by  a  medical 
witness  when  he  is  first  summoned  to  the  injured  person,  whether  dying 
or  dead,  it  will  be  out  of  his  power  to  meet  many  of  the  questions  which 
must  arise  in  the  progress  of  the  case.    The  non-observance  of  these 
facts  is  a  serious  evil,  and  often  carries  with  it,  although  unjustly,  an 
imputation  of  professional  ignorance. 

The  first  duty,  therefore,  of  a  medical  jurist  is  to  cultivate  a  faculty 
of  minute  observation  of  medical  and  moral  circumstances.  This,  when 
combined  with  a  general  knowledge  of  what  the  law  requires  as  evidence, 
will  enable  him  to  meet  in  a  satisfactory  manner  all  the  scientific  questions 
that  may  be  necessary  for  the  elucidation  of  a  case.  The  exercise  of  this 
faculty  is  by  no  means  inconsistent  with  the  performance  of  his  duties  as 
a  physician  or  surgeon.  Some  eminent  professional  men  have  been  known 
to  possess  this  power  as  a  natural  gift.    Sir  Astley  Cooper  was  called  to 
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see  a  man  who,  while  sitting  in  his  chair  in  a  private  room,  had  been 
mortally  wounded  by  a  pistol-shot  from  the  hands  of  an  unseen  person. 
Sir  Astley  having  done  what  was  necessary  respecting  the  wound,  com- 
pared closely  the  direction  from  which  the  pistol  was  fired  with  the 
position  of  the  wounded  man,  and  he  came  to  the  conclusion  that  the  pistol 
must  have  been  fired  by  a  left-handed  man.  The  only  left-handed  man 
known  to  be  on  the  premises  at  the  time  was  an  intimate  friend  of  the 
deceased,  against  whom  there  was  no  suspicion ;  but  this  acute  observa- 
tion led  to  his  arrest  and  trial,  and  he  was  subsequently  convicted  of 
this  act  of  murder. 

The  condition  and  position  of  the  body  of  a  person  dead  from  wounds, 
the  position  of  a  weapon,  and  the  state  of  the  dress  and  weapon,  as  well 
as  the  form  and  direction  of  the  wound  itself,  are  not  always  noticed  with 
sufficient  accuracy.  It  is,  however,  only  right  to  say  that  many  medical 
men  in  the  present  day  show  great  acumen  in  their  examination  of  these 
cases.  The  author  was  present  at  a  trial  for  murder  in  which  the 
evidence  showed  that  a  man  had  been  stabbed  in  the  chest,  and  he  died 
almost  instantly  from  a  wound  in  the  heart.  The  act  had  been  perpe- 
trated by  some  one  in  a  crowd  in  the  dusk  of  the  evening,  but  no  one 
was  seen  to  strike  the  blow,  and  no  weapon  was  found  near  the  spot. 
The  surgeon  observed  that  the  wound  in  the  chest  was  sharp  at  one  angle 
and  rounded  at  the  other,  and  he  gave  his  opinion  that  the  wound  had 
been  inflicted  with  a  knife  having  one  sharp  edge,  and  not  with  a  dagger 
or  double-edged  knife.  Within  a  few  hours  after  the  occurrence,  a  man 
was  arrested  on  suspicion  and  a  knife  which  he  attempted  to  conceal  was 
taken  from  him.  It  was  in  a  sheath,  and  had  at  this  time  tvet  blood  upon 
it,  showing  a  recent  use  of  the  weapon.  It  was  a  pointed  knife,  with  a 
broad  blade,  and  one  sharp  edge  only — such  a  weapon  as,  in  the  opinion 
of  the  surgeon,  would  have  produced  the  stab  in  the  chest.  The  man 
was  tried  and  convicted,  the  observation  of  the  surgeon  respecting  the 
state  of  the  wound  and  the  weapon  furnishing  important  evidence  of  his 
guilt.  On  the  other  hand,  want  of  observation  may  lead  to  the  discharge 
of  guilty  persons.  A  woman  was  found  dead  in  her  bed,  with  some 
lacerated,  wounds  of  the  scalp :  there  was  strong  reason  to  believe  that 
these  had  been  produced  by  criminal  violence,  but  it  was  suggested  for 
the  defence  that  as  there  were  projecting  nails  at  the  head  of  the  bed, 
these  lacerations  might  have  arisen  from  accident — a  suggestion  supported 
to  some  extent  by  the  medical  evidence.  An  experienced  witness,  how- 
ever, stated  that  from  his  examination  he  did  not  believe  that  the  nails, 
even  if  they  were  in  the  bedstead  at  the  time  of  the  occurrence,  could  have 
produced  the  wounds.  He  also  said  that  as  blood  had  issued  from  the 
wounds,  and  there  was  no  blood  about  the  nails  or  this  part  of  the  bed 
around  them,  he  did  not  believe  that  the  head  had  at  any  time  come  in 
contact  with  the  nails.  Those  who  were  first  called  to  the  dead  body  had 
omitted  to  notice  whether  there  was  anything  on  or  near  to  the  bed  to 
account  for  the  wounds  on  the  scalp,  and  they  were  quite  unable  to  say 
whether  there  were  or  were  not  any  projecting  nails  at  the  head  of  the 
bed  when  they  first  examined  the  body.  The  prisoner  was  discharged  on 
the  Scotch  verdict  of  '  Not  proven  ;  '  and  there  was  some  reason  to  believe' 
that  he  escaped  through  manufactured  evidence,  i.e.  that  the  nails  had 
been  driven  into  the  head  of  the  bed  subsequently  to  the  death  of  the 
woman.  At  any  rate,  it  seems  perfectly  clear  from  a  general  view  of  the 
medical  evidence,  that  the  wounds  could  not  have  been  produced  by 
the  nails  in  the  manner  suggested,  and  that  the  wounded  portion  of  the 
scalp  had  not  at  any  time  been  in  contact  with  them.  As  they  were 
lacerated  wounds,  and  so  might  have  been  produced  by  nails,  the  accused 
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had  the  benefit  of  the  doubt  which  was  thus  raised  in  the  minds  of  the 

The  judge  who  tried  this  case  remarked  that  '«  medical  man,  when 
he  sees  a  dead  body,  should  notice  everything.'  Undoubtedly  he  should 
observe  everything  which  could  throw  a  light  upon  the  production  of 
wounds  or  other  injuries  found  upon  it.  It  should  not  be  left  to  police- 
men to  say  whether  there  were  any  marks  of  blood  on  the  dress  or  on 
the  hands  of  the  deceased,  or  on  the  furniture  in  the  room.  The  di'ess 
of  the  deceased  as  well  as  the  body  should  be  always  closely  examined  at 
once  on  the  spot  by  a  medical  man.  The  importance  of  this  precaution 
is  well  illustrated  by  a  case  related  in  another  page,  in  which  a  man  just 
escaped  committal  on  what  would  have  proved  a  false  charge  of  murder, 
by  reason  of  the  examination  of  an  article  of  dress  accidentally  produced 
at  the  adjourned  inquest. 

There  is  another  point  which  is  frequently  omitted  on  these  occasions, 
and  the  omission  may  give  rise  to  great  inconvenience,  if  not  to  a  failure 
of  justice.  Thus,  in  reference  to  a  dead  body,  no  observation  is  made  at 
the  time  of  the  visit  whether  it  or  any  part  of  it  is  cold  or  warm  ;  whether 
the  limbs  are  cold  and  rigid,  or  cold  and  pliant.  In  a  medical  and  surgical 
view  these  conditions  of  the  body  are  of  no  importance,  but  medico- 
legally,  if  the  facts  are  observed,  they  may  enable  a  witness  to  speak  with 
greater  or  less  probability  as  to  the  time  of  death  :  this  may  make  all  the 
difference  between  the  acquittal  and  conviction  of  a  person  charged  with 
murder.  The  case  of  Gardner,  elsewhere  related,  will  show  the  impor- 
tance of  observations  of  this  kind.  The  circumstances  which  chiefly  re- 
quire notice  on  these  occasions  have  been  fully  described  in  the  section 
on  Wounds.  In  reference  to  supposed  death  from  poison,  other  matters 
will  also  require  special  attention.  These  will  be  found  in  detail  in  the 
chapters  on  Poisoning. 

It  may  stimulate  the  attention  of  a  medical  practitioner  in  reference 
to  these  inquiries,  if  he  is  informed  that  it  is  a  great  art  of  counsel 
defending  persons  charged  with  murder  or  manslaughter  to  endeavour  to 
discover  what  he  omitted  to  do.  Although  sometimes  the  omission  may 
be  really  of  no  medical  importance  whatever,  yet  it  may  be  placed  before 
the  jury  in  such  a  strong  light  that  the  accused  obtains  the  benefit  of  a 
doubt.  The  omission  may  be  attributed  to  professional  ignorance,  or, 
what  is  worse,  to  professional  bias — a  determination  to  find  proofs  of 
guilt  against  the  '  unhappy  prisoner  at  the  bar  ' — when  the  facts  might 
be  innocently  explained  by  a  want  of  experience  on  the  part  of  the  witness 
in  dealing  with  cases  of  this  nature. 

Medical  Reports  for  Inquests. — If  we  except  medical  experts,  who  are 
selected  according  to  their  experience  in  different  branches  of  the  pro- 
fession, medical  men  have  no  option  respecting  medico-legal  practice,  for 
the  cases  which  give  rise  to  medico-legal  questions  are  always  more  or 
less  connected  with  the  general  practice  of  medicine  and  surgery.  The 
initiation  of  criminal  proceedings  in  England,  Wales,  and  Ireland,  is 
generally  in  the  court  of  the  coroner.  Unless  the  medical  man  is  sup- 
posed to  be  implicated  by  maltreatment  or  otherwise  in  the  death  6f  a 
person,  an  order  is  issued  to  him  to  make  an  inspection  of  the  body  and 
report  the  results.  In  reference  to  cases  of  poisoning,  wounds,  and  alleged 
child-murder,  the  points  to  which  he  should  especially  direct  his  attention 
will  be  found  fully  described  in  the  chapters  on  those  subjects.  At  the 
time  of  the  inspection  and  analysis  he  should  make  notes  of  all  that  he 
observes  and  does ;  and  upon  this  he  may  base  a  report,  which  should  be 
a  summary  of  the  medical  facts,  and  of  the  conclusions  based  upon  them, 
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expressed  as  much  as  possible  in  untechiiical  language.  In  another  part 
of  the  work  the  reader  will  find  a  description  of  the  course  to  be  pursued 
on  such  occasions,  as  well  as  of  the  circumstances  under  which  notes  are 
permitted  to  be  referred  to  by  a  medical  witness  ;  and  the  rules  for  draw- 
ing up  medico-legal  reports  are  also  fully  explained. 

There  are  frequently  defects  in  these  reports  which  it  is  desirable  to 
point  out.  The  statements  are  sometimes  drawn  up  in  exaggerated 
language  :  at  others  they  are  overloaded  with  technical  and  unintelligible 
terms,  and  the  writer  is  often  not  sufficiently  careful  to  keep  his  facts 
distinct  from  his  comments.  The  former  may  be  useful  as  evidence;  the 
latter  are  inadmissible. 

With  respect  to  the  first  of  these  defects,  it  is  very  much  the  practice 
of  medical  men  in  drawing  up  reports  of  medical  cases  for  professional 
purposes,  to  use,  unthinkingly,  exaggerated  language.  Thus  it  may  be 
observed  in  the  drawing  up  of  an  ordinary  post-mortem  examination,  the 
lining-membrane  of  the  stomach  is  described  as  being  '  intensely '  inflamed ; 
or  some  part  is  'considerably'  injected,  or  a  cavity  is  'enormously' 
distended.  Expressions  thus  loosely  employed  convey  to  the  legal  mind  a 
widely  different  meaning  from  that  intended  by  the  reporter.  They  create 
also  great  difficulty  in  evidence  if  withdrawn  or  modified — a  change  which 
other  circumstances  may  show  to  be  necessary,  and  at  the  same  time  they 
place  the  witness  in  an  undesirable  position  before  the  court.  On  the  other 
hand,  if  retained,  they  may  render  the  facts  unsusceptible  of  explanation 
upon  any  theory  of  natural  disease.  Such  descriptions  obviously  imply  a 
comparison  with  similar  conditions  in  numerous  other  dead  bodies ;  but 
what  is  the  standard  by  which  they  are  really  measured,  and  what  oppor- 
tunity has  the  witness  had  of  creating  such  a  standard  in  his  own  mind  ? 
In  general,  it  will  be  found  that  such  expressions  have  been  used  without 
proper  consideration,  from  a  habit  acquired  by  the  writer  in  reporting 
cases  for  the  information  of  medical  men  only.  Let  him  who  is  inclined  to 
use  them  bear  in  mind  that  Ijarristers  look  much  more  closely  to  the  strict 
signification  of  words  than  medical  men,  and  that  they  are  always  disposed 
to  distrust  the  judgment  of  one  who  cannot  speak  or  write  without  resorting 
to  the  use  of  the  superlative  degree. 

The  free  use  of  technical  terms  in  drawing  up  reports  may  be  attributed 
to  a  similar  practice  in  the  profession.  Putting  aside  those  cases  in  which 
a  medical  man  thinks  he  is  displaying  his  erudition  by  the  selection  and 
use  of  such  terms,  there  can  be  no  doubt  that  great  numbers  of  medical 
practitioners  fall  into  this  practice  from  mere  habit.  They  think  they  are 
addressing  the  report  to  a  medical  society,  instead  of  a  coroner  and  jury 
who  have  never  in  their  reading  or  experience  met  with  such  terms,  and 
to  whom  therefore  they  are  unintelligible.  In  a  report  on  the  appearances 
in  the  body  of  a  man  who  had  suffered  from  chronic  insanity,  the  following 
passage  occurred  : — •'  The  only  morbid  appearance  in  the  brain  was  an 
atheromatous  deposit  in  the  Pons  Varolii,  near  the  situation  of  the  locus 
niger.'  In  another  document,  the  reporter  stated,  for  the  information  of  a 
coroner's  jury,  that  the  'integuments  of  the  cranium  were  reflected,  and 
the  calvarium  was  exposed.'  If  a  reporter  will  use  such  terms  as  these  or 
others  of  a  similar  kind,  such  as  '  pai-ietes  of  the  abdomen,'  '  epigastrium,' 
'  hypertrophy  of  the  liver,'  when  it  would  require  no  more  trouble  to  put 
what  he  means  in  plain  English,  he  must  be  prepared  to  have  his  meaning 
perverted  or  wholly  misunderstood.  Setting  aside  the  men  who  act  as 
jurors,  it  may  be  observed  that  educated  persons,  such  as  coroners  and 
magistrates,  do  not  commonly  include  professional  terms  within  the  range 
of  their  studies.  There  are  but  few  of  them  who  understand  the  difference 
between  perineum  and  peritoneum,  or  the  meaning  of  the  words  hemi- 
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spheres  of  the  brain,  pia  mater,  puncta  omenta,  corpora  quadrigemina, 
centrum  ovale,  &c.  They  are  not  likely  to  know  the  difference  between 
the  cardia  and  pylorus,  nor  the  nature  or  situation  of  the  duodenum,  jeju- 
num, ileum  or  cascum,  and  are  as  ready  to  consider  them  to  be  parts  of  the 
liver  or  urinary  bladder  as  of  the  intestines.  On  one  occasion,  a  learned 
judge  asked  for  an  explanation  of  the  meaning  of  the  term  'alimentary  canal.' 
A  slight  considei'ation  will  show  to  any  medical  practitioner  that  refined 
professional  language  is  wholly  misplaced  in  a  report  which  is  intended  to 
inform  and  convince  the  minds  of  ordinary  men  upon  plain  matters  of  fact. 

The  last  point  which  calls  for  comment  in  reference  to  medical  reports 
is  the  loose  manner  in  which  facts  and  comments  upon  facts,  as  well  as 
hearsay  statements  and  arguments,  are  sometimes  found  blended.  If  a 
reporter  takes  care  to  eliminate  facts  from  comment,  his  report  is  ad- 
missible, and  may  be  read  at  the  inquest  or  trial  as  evidence.  The  facts 
are  for  the  jury — the  comments  upon  the  facts,  introduced  by  the  reporter, 
may  or  may  not  be  just,  and  are  therefore  not  evidence.  Their  correctness 
or  relevancy  to  the  case  will  be  elicited  in  the  cross-examination.  As  a  rule, 
nothing  should  be  entered  in  a  report  which  is  not  connected  with  the 
subject  of  inquiry,  and  which  has  not  actually  fallen  under  the  observation 
of  the  reporter.  The  introduction  of  hearsay  statements — i.e.  statements 
made  by  others,  or  of  circumstances  which  have  come  to  his  knowledge 
through  public  rumour — should  be  carefully  avoided. 

In  the  case  of  M'Lachlan,  who  was  tried  for  the  murder  of  Jessie 
M'Pherson  (Glasgow  Aut.  Circ,  1862),  some  discussion  arose  upon  what 
should  and  what  should  not  find  a  place  in  a  medical  report.  A  report 
was  put  in  at  the  trial,  in  which  the  surgeon  of  police,  who  had  been 
authorized  to  make  a  post-mortem  examination  of  the  body  of  deceased, 
stated,  in  commencing  his  report,  that  the  body  had  been  found  '  under 
circumstances  of  great  suspicion,'  in  a  front  room,  &c.  The  judge  remarked 
that  this  was  matter  which  was  not  suitable  to  a  medical  report.  So 
again,  in  reference  to  the  conclusions  drawn,  the  first  and  third  were 
as  follows : — 

1.  'That  this  woman  (the  deceased)  was  murdered,  and  that  with 
extreme  ferocity.' 

3.  ''That  a  severe  struggle  had  taken  place  before  death.'1 

The  suggestion  of  murder  was  an  anticipation  of  the  verdict  of  the 
jury.  As  a  general  rule,  conclusions  are  limited  to  the  cause  of  death,  and 
no  reference  is  made  to  ferocity. 

The  difficulties  arose  from  the  introduction  of  comments  into  the  report. 
There  was  no  evidence  of  conflict  or  struggle,  as  far  as  the  examination 
went.  The  facts  upon  which  the  witness  relied  as  evidence  of  a  struggle 
were  equally  consistent  with  the  dragging  of  the  body  after  death. 

In  a  medical  report  of  an  analysis  in  a  case  of  suspected  poisoning,  it  is 
not  necessary  that  all  the  details  of  an  analysis  should  be  entered.  A  general 
statement  of  the  results,  to  the  effect  that  certain  tests  and  processes  had 
been  used,  will  be  sufficient.  In  the  various  analyses  connected  with  the 
case  of  Cook  and  Ann  Palmer  (Reg.  v.  Palmer,  C.  C.  C,  May,  1856),  an 
application  was  made  to  Dr.  Rees  and  the  author  to  give  to  the  prisoner's 
attorney,  before  the  trial,  a  statement  of  the  whole  of  the  details  of  their 
analysis  of  antimony  and  strychnine.  They  declined  to  do  this  without 
authority.  The  Queen's  Bench  was  appealed  to,  and  Lord  Campbell  de- 
cided that  there  was  no  legal  ground  on  which  such  a  demand  could  be 
enforced.  Considering  that  the  medical  evidence  against  the  prisoner  was 
clear  and  conclusive,  the  counsel  for  the  Crown  advised  that  they  should 
concede  the  point,  although  admitted  to  be  neither  in  accordance  with  law 
nor  custom.    Upon  this  advice  they  acted,  but  it  is  not  a  course  to  be 
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recommended  to  any  scientific  witness  to  follow  in  a  future  case.  The 
result  was  that,  before  the  trial,  these  memoranda  were  placed  in  the 
hands  of  some  chemists  retained  for  the  defence,  with  a  view  to  hostile 
criticism.  Portions  of  them  appeared  in  a  garbled,  fragmentary,  and  incor- 
rect form  in  some  journals  and  newspapers,  with  comments  attacking  the 
processes  and  conclusions  before  their  evidence  had  been  given.  It  was 
well  known  that,  under  the  circumstances,  the  witnesses  for  the  Crown  were 
precluded  from  making  any  reply  or  giving  any  explanation.  No  medical 
man  is  called  upon  to  lay  himself  open  to  attacks  of  this  nature,  or  to 
furnish  materials  for  a  cross-examination  to  '  medical  counsel '  acting  in 
the  interests  of  a  prisoner.  In  regard  to  the  chemical  research  for  poisons, 
chemists  generally  differ  about  the  process  which  it  may  be  desirable  to 
pursue  in  a  given  case  ;  and  although  the  same  result  may  be  reached  by 
various  methods,  it  is  by  no  means  difficult  to  find  one  who  will  assert  that 
his  is  the  only  correct  process,  and  that  all  others  are  fallacious,  or  to  raise 
by  such  counter-statements  that  kind  of  doubt  in  the  minds  of  a  jury  which 
may  lead  to  the  discrediting  of  a  witness's  results. 

Upon  a  medical  report,  and  such  evidence  as  may  be  required  to  explain 
it,  an  accused  person  may  be  committed  for  trial  at  the  assizes,  either  by 
a  coroner  or  magistrate.  In  the  first  stage  of  proceedings  under  these 
circumstances,  the  medical  witness  goes  before  the  grand  jury,  and  there, 
after  the  administration  of  an  oath,  he  is  required  to  make  a  general  state- 
ment of  what  he  knows  of  the  matter.  Such  questions  are  put  as  may  be 
necessary  to  elucidate  the  cause  of  death ;  and  on  the  finding  of  a  true  bill 
for  murder  or  manslaughter,  the  accused  is  placed  upon  his  trial  before  one 
of  the  judges  of  assize.  According  to  the  variable  circumstances  attend- 
ing such  cases,  the  medical  evidence  is  called  for  at  an  early  or  late  stage 
of  the  proceedings.  When  it  is  at  all  doubtful  whether  the  cause  of  death 
was  owing  to  any  criminal  act,  it  is  called  for  at  the  commencement  of  the 
case,  in  order  to  lay  a  distinct  foundation  for  further  inquiry. 

It  is  necessary  that  a  medical  witness  should  remember  that  copies  of  his 
report  and  depositions,  either  before  a  coroner  or  magistrate,  are  usually 
placed  in  the  hands  of  counsel  as  well  as  of  the  judge,  and  that  his  evidence, 
as  it  is  given  at  the  trial,  is  compared  word  for  word  with  that  which  has 
been  already  put  on  record.  There  is  reason  to  believe  that  this  is  not 
generally  known  to  members  of  the  medical  profession,  and  thus  it  happens 
that  either  from  failure  of  memory,  want  of  accurate  observation,  or 
carelessness  in  giving  evidence  at  coroners'  inquests,  medical  witnesses  lay 
themselves  open  to  severe  censure,  either  by  stating  matters  differently  at 
the  trial,  or  by  giving  a  very  different  complexion  to  the  facts.  Any 
serious  deviations  from  what  is  on  record  will  of  course  tell  unfavourably 
for  the  witness,  supply  materials  for  a  severe  cross-examination,  and  form 
an  excellent  ground  of  defence  for  the  prisoner.  The  witness's  weakness  is 
the  prisoner's  opportunity,  and  of  course  his  counsel  will  not  lose  the  occa- 
sion of  impressing  upon  the  jury  that  a  man  who  can  on  oath  give  two 
different  accounts  of  the  same  transaction  is  not  to  be  believed  on  either. 

Coroners'  Inquests. — The  proceedings  at  coroners'  inquests  are  treated 
too  lightly  by  medical  men.  The  ignorant  and  uneducated  class  of  persons 
who  often  constitute  the  jury,  as  well  as  the  circumstances  under  which  the 
inquiry  usually  takes  place,  are  not  calculated  to  inspire  great  respect  for 
these  initiatory  proceedings  ;  but  still  by  law  and  custom  coroners'  inquisi- 
tions are,  and  have  been  for  ages  in  this  country,  the  primary  tribunals  for 
inquiring  into  and  determining  the  cause  of  death  in  cases  of  suspected 
violence ;  and  they  are  therefore  deserving  of  more  attention  than  is  usually 
shown  to  them  by  medical  witnesses.    The  observations  elsewhere  made 


CORONEES'  INQUESTS. 


11 


iu  reference  to  inquests  in  alleged  child- murder  apply  to  all  other  cases 
demanding  medical  evidence.  As  a  rnle,  in  all  inquests  -which  are  likely 
to  end  in  a  committal  of  the  accused  pex'son,  a  medical  man  who  is  giving 
his  evidence  before  a  coroner,  usually  in  the  room  of  a  small  inn,  is  virtually 
delivering  it  before  a  judge  of  assize ;  and  this  fact  alone,  if  not  a  respect 
for  the  court,  should  induce  hira  to  give  the  evidence  guardedly,  and  with 
a  due  consideration  of  the  serious  results  to  which  exaggerations  or  mis- 
statements may  ultimately  lead.  The  deposition  should  be  always  read 
by  or  to  the  witness,  before  he  signs  it.  It  is  therefore  easy  for  him  to 
correct  any  error  which  may  have  crept  into  the  document  by  reason  of 
the  ignorance  or  neglect  of  the  coroner's  or  magistrate's  clerk. 

Coroners'  inquisitions  are  so  intimately  associated  with  the  practice  of 
medical  jurisprudence  in  reference  to  criminal  cases,  that  it  is  impossible  to 
pass  over  this  subject  without  pointing  out  what  must  be  regarded  as  the 
defects  of  this  method  of  inquiry.  The  Coroners  Act,  1887  (50  &  51 
Vict.  cap.  71,  sec.  1)  directs  that  'where  a  coroner  is  informed  that  the 
dead  body  of  a  person  is  lying  within  his  jurisdiction,  and  there  is  reason- 
able cause  to  suspect  that  such  person  has  died  either  a  violent  or  an  un- 
natural death,  or  has  died  a  sudden  death  of  which  the  cause  is  unknown, 
or  that  such  person  has  died  in  prison,  or  in  such  place  or  under  such 
circumstances  as  to  require  an  inquest  in  pursuance  of  any  Act,  the  coroner, 
whether  the  cause  of  death  arose  within  his  jurisdiction  or  not,  shall,  as 
soon  as  practicable,  issue  his  warrant'  for  an  inquest;  and  the  Lunacy 
Act,  1890  (53  Vict.  cap.  5,  sec.  84),  directs  that  '  every  coroner  shall,  upon 
receiving  notice  of  the  death  of  a  lunatic  within  his  district,  if  he  con- 
siders that  any  reasonable  suspicion  attends  the  cause  and  circumstances 
of  the  death,  summon  a  jury  to  inquire  into  the  same.'  The  information 
upon  which  a  coroner  generally  acts  is, — 1.  Notice  from  a  beadle,  or  other 
officer  of  the  parish  (whose  zeal  is  sometimes  stimulated  by  a  fee  or  salary), 
of  any  death  from  sudden  or  supposed  unusual  causes.  2.  Notice  from  a 
medical  man  who  may  have  attended  the  deceased,  and  who  communicates 
his  suspicion  that  the  cause  of  death  is  not  natural.  3.  Notice  from  a 
registrar  of  deaths  that  no  cause  has  been  assigned  in  a  particular  case, 
or  that  there  has  been  a  rapid  death  after  a  short  illness. 

The  conclusion  to  which  experience  leads  in  reference  to  these  inquiries 
is,  that  the  system  affords  no  certainty  for  the  detection  of  crime ;  that 
it  affords  no  protection  to  those  who  are  wrongly  charged  with  crime  ;  and 
lastly,  that  in  some  cases  it  screens  a  criminal  by  a  verdict  based  upon  an 
imperfect  inquiry,  in  which  the  important  medical  facts  are  either  not 
understood  or  are  misinterpreted  by  the  jury.  No  preliminary  test  of 
ability  or  capacity  is  required  of  the  coroner,  although  the  Coroners  Act, 
1887,  states  that  he  shall  be  a  'fit  person.'  A  remarkable  illustration 
of  this  statement  was  furnished,  in  reference  to  an  inquest  held  in 
Suffolk,  in  Sept.,  1867.  A  druggist  applied  to  the  ulcerated  breast  of  a 
woman  suffering  from  cancer,  thirty  grains  of  morphine  in  powder.  The 
woman  was  soon  afterwards  seized  with  the  symptoms  of  poisoning  by 
morphine  in  a  severe  form,  and  she  died  in  ten  hours.  The  druggist,  when 
examined  at  the  inquest,  admitted  that  he  had  applied  this  large  quantity 
of  a  powerful  poison,  and  in  his  judgment  it  was  a  right  and  proper 
application.  There  was  medical  evidence  that  the  woman  had  died  from 
poisoning  with  morphine  by  absorption,  on  which  fact  there  could  not  indeed 
be  two  opinions.  The  coroner  summed  up  the  case,  and  the  jury  returned 
a  verdict  of  '  Death  from  natural  causes.' 

Admitting  that  some  crimes  (which  might  have  remained  concealed) 
have  been  brought  to  light  by  this  system,  as  the  inquiry  is  now  con- 
ducted, it  fails  to  exercise  any  deterring  influence  on  criminals.    In  a  large 
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proportion  of  cases  there  is  no  inspection  of  a  dead  body.  This  is  probably 
in  order  to  avoid  delay  or  the  expenses  of  a  post-mortem  examination.  It 
would  be  easy  to  point  to  cases  in  which  death  by  poison  has  been  thus 
concealed,  and  the  fact  has  only  come  to  light  by  accident  some  years 
afterwards.  With  rare  exceptions,  indeed,  is  it  justifiable  on  the  part  of 
a,  coroner  to  hold  an  inquiry  on  a  dead  body  without  a  strict  external  and 
internal  examination  of  the  body.  Either  the  inquiry  is  necessary,  or  it 
is  not.  If  not  necessary,  the  coroner  is  to  blame  in  holding  it ;  if  neces- 
sary, an  inspection  of  the  body  is  the  very  essence  of  the  inquiry,  where 
it  refers  to  one  who  '  has  been  slain  or  is  suddenly  dead.' 

The  author  was  once  an  attendant  at  a  funeral ;  it  was  delayed,  and  the 
cause  of  the  delay  was  this  :• — An  inquest  had  been  held  on  the  body  (a 
case  of  very  sudden  death  in  a  state  of  health),  and  a  verdict  of  '  Death 
from  disease  of  the  heart '  had  been  returned.  There  had  been  no  inspection 
of  the  body.  When  the  grave-clothes  were  removed,  and  the  body  was  ex- 
amined, it  was  found  to  be  covered  with  bruises,  and  some  of  the  muscles  of 
the  thigh  were  found  reduced  to  a  jelly  by  blows.  Death  had  been  clearly 
caused  by  violence.  But  an  inquiry  before  a  coroner  for  two  days  had, 
with  all  the  usual  formalities  of  medical  evidence,  &c,  resulted  in  a 
verdict  of  '  Death  from  disease  of  the  heart.'  Within  two  hours  only  of 
the  body  being  put  into  the  ground,  it  was  clearly  proved  to  be  an  act  of 
murder  or  manslaughter.  The  guilty  party  was  tried,  convicted,  and 
punished.  (Reg.  v.  Hopley,  Lewes  Aut.  Ass.,  1860.)  This  case,  and 
several  others  of  a  similar  kind,  such  as  the  '  Bravo  case,'  establish  two 
propositions.  The  coroner's  inquest  affords  no  certainty  for  the  detection 
of  crime.    It,  in  some  cases,  tends  to  screen  a  criminal. 

The  secrets  of  the  grave  are  only  known  to  those  who  practise  medical 
jurisprudence.  In  the  course  of  thirtyyears'  practice,  at  least  fifteen  cases 
of  the  exhumation  of  dead  bodies  were  referred  to  the  author.  On  some 
of  these  inquests  had  been  held,  but  no  inspections  were  made.  Verdicts  of 
death  from  cholera  or  natural  causes  had  been  returned,  and,  at  intervals 
of  from  one  month  to  twenty-two  months,  the  bodies  had  been  disinterred, 
and  it  was  then  proved  that  the  deceased  persons  had  died  from  poison. 
In  some  of  these  cases  the  deaths  were  sudden,  and  in  othex'S  slow  ;  in  the 
latter  the  symptoms  during  life  were  mistaken  for  those  of  disease,  medical 
certificates  of  the  cause  of  death  were  given  without  sufficient  inquiry  : 
thus  it  is  that  crime  passes  undetected,  and  several  lives  may  be  destroyed 
in  succession  before  a  criminal  is  arrested  in  his  career.  There  is  a 
popular  notion  in  accordance  with  the  ancient  statute,  that  sudden  deaths 
only  require  an  investigation  by  the  coroner  ;  but  this  is  an  error.  A 
large  proportion  of  sudden  deaths  take  place  from  well-known  natural 
causes,  easily  elicited  by  a  proper  medical  inquiry,  and  they  strictly  demand 
no  judicial  proceedings.  On  the  other  hand,  in  all  cases  of  slow  or  chronic 
poisoning,  the  person  has  lingered  on  with  intermitting  symptoms,  and 
death  has  taken  place  only  after  an  illness  of  some  days'  or  weeks'  duration. 
There  is  no  provision  for  the  detection  of  such  cases.  Their  discovery 
appears  to  be  a  matter  of  accident. 

As  a  rule,  it  may  be  said  that  all  inquests  in  which  there  has  been  no 
medical  inspection  of  the  body  are  a  vain  mockery,  and  the  sooner  the 
public  mind  is  imbued  with  this  proposition  the  better  for  society.  It  is 
not  implied  that  an  inquest  should  be  held  on  the  bodies  of  all  persons 
who  die  suddenly.  If  circumstances  of  a  suspicious  kind  justify  an 
inquest,  ipso  facto  there  should  be  an  inspection.  If  an  inspection  is  not 
required,  an  inquest  is  not  required.  Such  cases  as  inquiries  into  deaths 
from  machinery,  railway  accidents,  &c,  where  the  physical  injury  is 
obviously  sufficient  to  account  for  death  without  further  inspection,  are 
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excepted  from  this  remark.  The  verdicts  of  coroners'  juries  are  some- 
times quite  erroneous,  and  contrary  to  the  medical  evidence.  Great  injury 
is  thus  done  occasionally  to  innocent  persons.  At  the  assizes  the  bill  may 
be  thrown  out  by  the  grand  jury ;  but  the  person  inculpated  by  the 
verdict  may  always  have  a  stigma  attached  to  his  character,  as  a  result 
of  mistake  or  misapprehension  of  medical  evidence,  or,  sometimes,  of 
local  prejudice. 

In  Scotland,  the  office  of  coroner  does  not  exist ;  but  in  place  of  this 
there  is  an  officer  named  procurator  fiscal,  generally  a  skilled  solicitor, 
nominated  by  competent  authority,  and  not  elected  by  scot  and  lot  voters. 
The  general  order  issued  to  these  officers  by  the  Lord  Advocate  enjoins 
that  in  cases  where  a  dead  body  is  discovered,  the  procurator  fiscal  shall 
obtain  a  medical  report  of  the  cause  of  death  ;  and  in  cases  of  persons 
found  dead,  the  body  is  generally  inspected  for  this  purpose.  This,  how- 
ever, is  at  the  option  of  the  appointed  officer,  the  instruction  being  in  these 
words :  '  Wherever  in  his  opinion  a  written  medical  report  is  necessary 
for  the  due  consideration  of  the  case,  he,  the  procurator,  shall  obtain  such 
a  report  from  a  duly  qualified  medical  practitioner.'  The  usual  practice 
in  England  is  to  select  the  nearest  medical  practitioner,  whether  he  has 
had  any  experience  or  not,  and  often  to  trust  an  important  chemical 
inquiry  in  the  hands  of  one  who  probably  has  never  before  made  an 
inspection  or  an  analysis  for  poison. 

In  France,  the  officer  corresponding  most  nearly  to  our  coroner  is  the 
procureur,  or  attorney  of  the  republic,  who  is  also  a  kind  of  local  public 
prosecutor,  and  is  a  lawyer.  On  receiving  information,  he  makes  the 
necessary  investigations,  and  draws  up  a  report.  He  is  assisted  by  a 
medical  officer  or  officers,  chosen  for  superior  medical  and  surgical  know- 
ledge ;  and  he  may  also  call  in  the  aid  of  experts.  The  system  is  said  to 
be  effective ;  for  whilst  the  presiding  officer  is  a  lawyer,  he  has  a  medical 
assessor,  medical  testimony  is  obligatory,  and  the  interests  of  the  public 
and  of  the  medical  profession  are  guarded. 

In  Germany,  an  inquest  is  solely  an  affair  of  the  police,  and  there  is 
neither  coroner  nor  analogous  officer.  There  are,  however,  distinct  judicial 
medical  officers,  regularly  appointed  and  selected  for  their  special  training 
and  fitness  for  forensic  duty.  On  the  summons  of  the  district  attorney 
they  examine  dead  bodies,  make  post-mortem  examinations,  and  report 
on  the  medical  examination. 

A  very  satisfactory  system  of  holding  inquests  has  been  adopted  by 
the  State  of  Massachusetts,  and  is  said  to  work  well.  Coroners  and 
juries  are  wholly  dispensed  with  on  the  preliminary  examination.  A 
competent  medical  man  is  duly  appointed,  in  consequence  of  his  fitness,  to 
the  post  of  district  medical  officer.  He  inspects  the  corpse ;  and  if,  on 
such  examination,  he  thinks  further  examination  necessary,  he  is  required 
by  the  district  attorney  to  make  a  post-mortem  examination  in  the  pre- 
sence of  two  witnesses,  and  makes  his  report.  If  it  is  to  the  effect  that 
death  resulted  from  violence,  the  case  is  then  investigated  by  the  local 
public  prosecutor.  The  medical  officer  is  empowered  to  call  in  the  aid 
of  the  chemist.  To  guard  against  negligence  and  fraud,  if  the  examiner 
report  that  the  death  was  not  caused  by  violence,  and  the  legal  authorities 
are  of  a  contrary  opinion,  they  cause  an  inquest  to  be  held  in  a  prescribed 
manner. 

The  steps  necessary  for  the  proper  identity  and  preservation  of  viscera, 
or  other  articles  for  analysis,  are  often  neglected.  The  stomach  is  cut 
open,  and  the  contents  lost.  The  stomach  containing  poison  is  thrown 
into  the  same  vessel  with  other  viscera,  and  thus  all  are  impregnated 
with  poison.    Evidence  of  absorption  and  diffusion  of  poison  through  the 


14 


DEFECTS  OF  CORONEKS'  INQUESTS. 


body  during  life  is  thereby  entirely  destroyed.  Stomachs  have  been  sent 
for  analysis  wrapped  only  in  brown  paper.  On  one  occasion,  two  stomachs 
(of  children  poisoned)  were  sent  in  bladders,  unlabelled.  The  identity 
of  these  at  the  subsequent  trial  for  murder  could  only  be  made  out  by  the 
different  colour  of  the  string  with  which  one  bladder  was  tied.  On  another 
occasion,  in  a  newly  papered  room  in  which  a  body  was  examined,  the 
stomach  was  wrapped  in  a  portion  of  the  paper-hangings  lying  about : 
these,  as  it  happened,  were  coloured  with  an  arsenical  pigment,  and  the 
poison  was  thus  transferred  from  the  paper  to  the  stomach. 

The  selection  of  the  nearest  medical  man,  or  of  any  gentleman  who  will 
make  an  inspection  and  analysis  for  the  statutory  fee  of  two  guineas,  in 
a  case  of  murder  by  poison,  often  leads  to  a  large  expenditure  subse- 
quently for  a  further  analysis  before  the  trial,  when  the  parts  in  which  the 
poison  would  be  most  probably  found  have  been  destroyed.  On  such  occa- 
sions it  is  the  custom  to  condemn  severely  the  medical  and  chemical 
gentlemen,  who  have  probably,  for  the  first  time  in  their  lives,  undertaken 
a  case  of  this  serious  nature  upon  the  express  order  of  a  coroner,  with 
insufficient  remuneration  for  its  performance.  This  is  manifest  injustice. 
The  fault  is  in  the  system,  and  not  in  the  men,  who  do  their  utmost  to 
perform  a  difficult  duty,  for  the  first  time,  as  well  as  they  can. 

If  a  coroner  places  the  inspection  of  a  body  in  the  hands  of  one  who  is 
not  well  skilled  in  the  appearances  produced  by  poison  or  disease,  it  is 
obvious  that  a  serious  mistake  may  be  committed,  which  may  implicate  an 
innocent  person.  If  he  places  a  stomach  for  analysis  in  the  hand  of  an 
inexperienced  analyst,  it  is  not  the  fault  of  the  analyst  (whose  living 
depends  on  his  practice)  if  he  undertakes  it,  and  falls  into  some  grievous 
act  of  omission  or  commission. 

The  twenty-first  section  of  the  Coroners  Act,  1887,  does,  however, 
provide  some  remedy  for  the  evils  which  were  formerly  rife.  It  enacts 
that  '  if  a  majority  of  the  jury  sitting  at  an  inquest  are  of  opinion 
that  the  cause  of  death  has  not  been  satisfactorily  explained  by  the 
evidence  of  the  medical  practitioner  or  other  witnesses  brought  before 
them,  they  may  require  the  coroner,  in  writing,  to  summon  as  a  witness 
some  other  legally  qualified  medical  practitioner  named  by  them,  and 
further  to  direct  a  post-mortem  examination  of  the  deceased,  with  or 
without  an  analysis  of  the  contents  of  the  stomach  or  intestines,  to  be 
made  by  such  last-mentioned  practitioner,  and  that  whether  such  exami- 
nation has  been  previously  made  or  not,  and  the  coroner  shall  comply 
with  such  requisition.' 

There  is  for  these  defects  a  further  simple  remedy,  which  is  often  now 
resorted  to  by  coroners  in  cases  demanding  great  medical  and  scientific 
skill — in  other  words,  the  evidence  of  experts.  The  necessity  of  employing 
experts,  more  especially  in  supposed  cases  of  poisoning,  is  now  generally 
admitted.  A  coroner  has  only  to  make  a  representation  to  the  Home 
Secretary,  giving  satisfactory  reasons  why  an  analysis  is  needed,  and  an 
expert  is  appointed  at  no  cost  to  the  coroner.  Some  coroners,  though 
aware  of  this  privilege,  are,  nevertheless,  unwilling  to  avail  themselves  of 
it ;  and  an  instance  is  known  of  a  coroner  insisting  on  an  analysis  being 
made  by  a  local  practitioner,  in  spite  of  his  declared  inability  to  make  an 
analysis.  After  a  coroner's  inquiry,  the  whole  of  the  proceedings  are 
sometimes  directed  to  be  re-heard  before  a  magistrate  or  magistrates,  who 
can  analyze  and  sift  evidence,  and  can  bring  the  minds  of  educated  men  and 
trained  lawyers  to  bear  upon  the  facts.  A  proper  analysis  and  inspection 
are  then  made,  and  the  case  in  this  complete  form  goes  before  an  assize 
court  for  trial.  If  this  is  done  occasionally  in  cases  of  importance,  why  not 
in  all  cases  that  are  now  properly  the  subjects  of  a  coroner's  inquiry  ?  Let 
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a  well-trained  gentleman  be  appointed  as  a  stipendiary  judge  in  every 
county  or  borough  ;  let  him,  upon  the  same  sources  of  information  as  are 
now  open  to  the  coroner,  hold  inquiries  or  not,  according  to  his  judgment. 
There  are  many  coroners  who  are  quite  competent  to  fill  such  an  office.- 
In  each  county,  or  district,  there  should  be  appointed  a  surgeon — skilled  in 
the  inspection  of  the  dead  body,  and  in  a  knowledge  of  the  causes  of  death ; 
and  a  chemist,  skilled  in  the  processes  for  the  detection  of  poisons.  To 
these  three  officers,  and,  if  necessary,  to  assistants  appointed  by  and  under 
them,  all  inquiries  into  crimes  connected  with  the  death  of  persons  should 
be  exclusively  remitted.  Proper  salaries  for  skilled  surgeons  and  analysts 
would  secure  competent  men,  and  probably  turn  out  in  the  end  to  be  less 
costly  than  the  present  system. 

Some  such  regulations  as  these  must  sooner  or  later  be  made  if  the 
public  desire  to  have  the  duties  of  an  important  office  properly  performed. 
The  value  of  life  is  said  to  be  greater  in  England  than  in  any  other  country  ; 
but  this  remark  applies  only  to  cases  of  crime  which  are  actually  detected, 
and  to  the  prosecution  and  punishment  of  criminals.  We  are  greatly  in- 
ferior to  France  and  Germany  in  our  means  for  the  scientific  detection  of 
crime  and  murder  by  secret  poisoning.  In  the  case  of  Palmer  (1856),  there 
was  evidence  to  show  that  his  wife,  his  wife's  mother,  two  of  his  children, 
his  brother  and  one  of  his  personal  friends,  had  all  died  from  poison  under 
his  roof,  within  two  or  three  years  before  the  death  of  Cook — for  the 
murder  of  whom  Palmer  was  tried  and  convicted.  His  wife  had  been 
poisoned  by  tartar  .emetic,  and  his  brother  by  prussic  acid.  The  deaths  of 
at  least  two  others  in  his  house  were  probably  violent.  Where  was  the 
coroner's  inquest  for  the  protection  of  life  ?  The  initiation  of  proceedings 
is  often  placed  in  the  hands  of  a  police-constable  or  a  coroner's  beadle, 
instead  of  being  directed  by  the  public  prosecutor. 

Inspections. — The  necessity  for  appointing  a  skilled  independent  in- 
spector of  bodies  in  all  suspected  cases  demanding  inquiry,  will  be  apparent 
from  other  considerations.  Palmer,  a  medical  man,  was  thus  allowed 
to  be  present  at  the  inspection  of  the  body  of  Cook.  He  nominated  the 
persons,  one  of  them  an  inexperienced  young  man  who  had  never  before 
inspected  a  body  in  a  case  of  death  from  poison,  and  he  stood  over  them 
while  they  were  engaged  in  the  office.  The  stomach  of  the  deceased  when 
received  for  analysis  was  cut  open  throughout  its  length.  The  injury  to 
this  organ,  by  which  at  least  a  portion  of  the  contents  were  lost,  occurred 
during  the  inspection,  and  is  said  to  have  arisen  from  Palmer  having  acci- 
dentally (as  it  was  alleged)  pushed  against  the  youth  who  was  making  the 
inspection.  After  the  viscera  had  been  placed  in  a  jar  and  secured  with 
a  bladder,  Palmer  found  an  opportunity  of  cutting  the  bladder  with  a 
knife  and  inverting  the  jar,  and  this  probably  led  to  a  further  loss  of  the 
contents.  In  another  case  of  exhumation,  the  viscera  had  been  carefully 
removed  and  placed  (as  it  was  supposed)  in  separate  jars,  which  were 
properly  secured  and  labelled.  When  the  jar  labelled  '  Stomach  and  Con- 
tents '  was  opened  by  the  analyst  to  whom  it  had  been  sent,  it  was  found 
empty.  From  inquiries  subsequently  made,  there  was  but  little  doubt  that 
a  person  who  was  interested  in  preventing  an  analysis  was  permitted  to  be 
present  at  the  inspection,  and  that  he  had  taken  the  opportunity,  when 
the  inspectors  were  otherwise  occupied,  of  removing  the  stomach  from  the 
jar  and  again  secretly  returning  it  into  the  abdomen  before  the  body  was 
sewn  up,  or  otherwise  disposing  of  it.  Acts  of  this  kind  would  perhaps 
be  impossible  in  the  present  day,  but  the  best  security  against  their  occur- 
rence would  be  the  appointment  of  a  skilled  inspector  in  a  district  to 
•  conduct  all  post-mortem  examinations  for  coroners'  inquests. 

A  charge  of  malapraxis  is  sometimes  raised  against  a  medical  man  in 
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consequence  of  the  death  of  a  patient.  The  examination  of  the  body  may, 
by  order  of  a  coroner,  be  unknowingly  placed  in  the  hands  either  of  a 
professional  rival,  or  of  a  friend  of  the  person  inculpated.  This  is  not  just 
either  to  the  practitioner  or  the  public.  There  is  nothing  more  easy,  medi- 
cally speaking,  than  to  exaggerate  appearances  in  a  body,  or  to  assign  to 
the  action  of  medicines,  or  to  the  use  of  surgical  instruments,  post-mortem 
conditions  to  which  an  independent  and  experienced  anatomical  inspector 
would  probably  attach  no  importance.  Supposing.the  question  to  be  that  a 
patient  has  died  from  an  overdose  of  opium,  said  to  have  been  found  in  the 
stomach — if  the  analysis  has  been  intrusted  by  a  coroner  to  any  professional 
rival,  or  to  an  incompetent  analyst  selected  by  him,  the  injury  done  may 
be  irreparable.  Such  cases  have  occurred  and  must  occur  until  special 
inspectors  are  appointed  in  place  of  men  who  are  now  taken  by  chance, 
by  the  fact  of  their  living  in  the  vicinity,  or  of  their  being  called  to  see 
the  person  while  dying. 

If  a  person  has  had  poison  administered  to  him  feloniously  and  he  re- 
covers, the  facts  of  the  case  are  duly  investigated  by  a  magistrate,  the 
evidence  is  carefully  sifted,  analyses  may  be  properly  made  when  required, 
and  the  depositions  are  so  drawn  up  as  to  form  a  correct  basis  of  pro- 
ceedings for  the  trial  of  the  accused.  If,  however,  the  person  dies  from  the 
poison,  the  case  then  goes  before  a  coroner  and  a  coroner's  jury ;  and 
although  the  medical  and  other  questions  which  arise  are  usually  of  greater 
importance,  they  are  now  dealt  with  by  men  frequently  incompetent  to 
understand  them,  and  who  are  not  always  qualified  to  elicit  the  facts  or  put 
them  into  a  proper  shape  for  trial.  Hence  it  is  that,  unless  a  true  bill  has 
been  found  by  a  grand  jury  at  the  assizes,  or  the  alleged  criminal  has 
been  committed  by  a  magistrate,  no  prosecution  is  commonly  instituted. 
The  proceedings  taken  before  a  coroner  are  in  this  case  disregarded. 

Tried  and  competent  men  only  should  be  appointed  as  cox'oners,  and 
in  place  of  a  jury  they  should  have  the  assistance  of  person  skilled  in  a 
knowledge  of  the  causes  of  death  and  in  conducting  post-mortem  examina- 
tions aud  analyses.  Under  the  present  system  coroners  are  empowered  by 
the  Coroners  Act,  1887,  to  issue  an  order  for  the  attendance  of  any  legally 
qualified  practitioner :  a  fee  of  two  guineas  is  the  maximum  allowed  for 
making  a  post-mortem  examination,  giving  evidence,  and,  if  considered 
necessary  by  the  jury,  a  chemical  analysis  of  the  stomach  and  intestines, 
except  the  Home  Secretary  orders  an  analysis  by  an  expert.  A  penalty  of 
five  pounds  is  attached  to  disobedience  of  this  order,  except  for  reasonable 
cause.  Rumsey  has  correctly  represented  the  unsatisfactory  position  in 
which  medical  men  are  placed  by  such  an  arrangement.  He  observes  : 
'  It  is  no  discredit  to  a  practitioner  engaged  in  the  toilsome  routine  of 
ordinary  medical  duties,  if  he  should  feel  himself  at  a  loss  when  called 
upon  for  a  decisive  opinion  in  some  obscure  case  of  poisoning  or  infanticide. 
His  scanty  opportunities  for  the  study  of  these  subjects  and  for  making- 
post-mortem  examinations  cannot  suffice  to  qualify  him  for  answering  the 
delicate  and  important  questions  which  he  must  answer  before  a  jury  can 
find  a  proper  verdict.'  .  .  .  '  The  custom  of  indiscriminately  summoning 
medical  practitioners  of  all  sorts,  and  of  all  degrees  of  pathological  know- 
ledge and  forensic  skill,  has  sady  depreciated  the  value  of  medical  evidence 
in  courts  of  justice.  Public  confidence  in  the  profession  has  been  shaken, 
and  the  appearance  of  a  "  doctor  "  in  the  witness-box  is  but  too  often  a 
signal  for  sport  among  gentlemen  of  the  long  robe.'  ('  Essays  on  State 
Medicine,'  p.  356.)  There  appears  to  be  no  fee  for  attendance  at  an 
adjourned  inquest. 

No  man  can  be  compelled  to  undertake  that  which  he  feels  incom- 
petent to  perform,  and  medical  practitioners  who  have  felt  this  want  of 
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experience  usually  decline  to  make  chemical  analyses  involving  so  serious 
a  responsibility.  It  is  thus  that,  in  many  cases  of  importance,  analyses 
for  coroners'  inquests  are  now  referred  to  chemical  experts,  and  the 
pi-actitioner  discharges  himself  of  that  responsibility  which  the  Coroners 
Act,  1887,  imposes  upon  him  without  any  adequate  remuneration. 

No  man  is  compellable  to  give  an  opinion  upon  insufficient  data,  and  if 
by  the  institution  of  a  Judicial  inquiry  there  are  grounds  for  believing  that 
a  death  has  not  been  natural,  no  medical  opinion  of  the  cause  should  be  given 
without  an  inspection.  Such  an  opinion  must  always  be  conjectural, 
and  may  involve  a  medical  man  in  an  unpleasant  responsibility. 

Trial  at  the  Assizes. — The  next  stage  of  the  proceedings  in  a  criminal 
case  brings  a  medical  witness  before  a  Superior  Court.  For  this  purpose  a 
subpoena  is  issued.  It  need  hardly  be  observed  that  every  witness  is  bound 
to  obey  a  subpoena,  when  with  it  his  reasonable  expenses  for  journey,  &c,  are 
tendered  to  him,  but  he  is  not  bound  to  attend  at  the  trial  except  upon  a 
subpoena.  There  are  some  questions  connected  with  this  subject  which  it 
will  be  proper  to  consider  in  this  place.  If  a  subpcena  is  served  on  an  ordinary 
or  skilled  medical  ivitness,  is  he  bound  to  obey  it  ?  In  Betts  v.  Clifford 
(Warwick  Lent  Ass.,  1858)  Lord  Campbell  stated,  in  answer  to  a  question, 
that  a  scientific  witness  was  not  bound  to  attend  upon  being  served  with 
a  subpcena,  and  that  he  ought  not  to  be  subpoenaed.  If  the  witness  knew 
any  question  of  fact  he  might  be  compelled  to  attend,  but  he  could  not  be 
compelled  to  give  his  attendance  to  speak  to  matters  of  opinion. 

In  Erich  v.  Pierpoint,  an  action  for  malapraxis,  Lee  was  summoned 
against  his  will  to  give  evidence  on  the  part  of  the  plaintiff.  He  stated 
that  on  the  evening  before  the  trial  a  solicitor  called  on  him  and  left  a 
subpoena  with  him.  Lee  would  not  hear  any  account  of  the  case  which 
the  solicitor  proposed  to  give,  and  expressed  his  resolution  to  have 
nothing  to  do  with  the  trial.  The  solicitor  informed  him  that  he  would 
be  required  to  pay  the  usual  penalty  if  he  did  not  attend.  He  went  to 
Kingston,  and  was  warned  not  to  leave  the  court  until  the  trial  was 
over.  He  heard  the  evidence  on  the  part  of  the  plaintiff,  and  upon  this 
and  the  medical  evidence  he  gave  his  opinion — not  much  in  favour  of  the 
party  who  summoned  him,  and  not  much  against  him.  Lee  considered 
that  he  could  not  avoid  attending  the  trial  under  these  circumstances. 
('Med.  Times  and  Gaz.,'  1862,  I.  p.  389.) 

In  the  case  of  Webb  v.  Page  ('  Carrington  and  Kirwan's  Rep.,'  p.  23) 
Maule,  J.,  ruled  as  follows  : — 'There  is  a  distinction  between  the  case  of  a 
man  who  sees  a  fact  and  is  called  to  prove  it  in  a  court  of  law,  and  that 
of  a  man  who  is  selected  by  a  party  to  give  his  opinion  on  a  matter  on 
which  he  is  peculiarly  conversant  from  the  nature  of  his  employment  in 
life.  The  former  is  bound,  as  a  matter  of  public  duty,  to  speak  to  a  fact 
which  happens  to  have  fallen  within  his  own  knowledge — without  such 
testimony  the  course  of  justice  must  be  stopped.  The  latter  is  under  no  such 
obligation ;  there  is  no  such  necessity  for  his  evidence,  and  the  party  who 
selects  him  must  pay  him.'  In  the  case  referred  to  a  skilled  witness  had 
been  subpoenaed,  but  refused  to  give  evidence  unless  first  paid  for  his 
services  and  loss  of  time.  ('Med.  Times  and  Gaz.,'  1862,  I.  p.  432.)  A 
barrister,  who  quotes  this  ruling,  goes  on  to  say  :  'There  is  one  reason  why 
I  should  not  advise  any  person  in  the  position  of  a  skilled  witness  totally 
to  disregard  a  subpoena.  It  is  quite  clear  that  should  such  a  person  fail  to 
attend  a  trial  no  attachment  could  issue,  even  if  he  were  called  as  is  usual 
upon  the  subpcena,  because  the  party  subpoenaing  him  could  not  make  the 
requisite  affidavits  that  he  was  damnified  by  the  witness's  absence  and  in 
what  respect.    But  such  party  might  bring  an  action  for  damages  ;  and 
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although  he  would  recover  none,  he  might  not  only  worry,  but  might  even 
put  the  defendant  to  a  considerable  expense,  as  taxed  costs  by  no  means 
include  the  entire  costs  in  such  cases.  Although,  therefore,  I  could  not 
advise  a  total  neglect  of  the  subpoena,  the  safest  course  would  be  to  obey  it, 
and  demand  expenses  before  giving  evidence.  Such  expenses  would  be 
only  those  allowed  for  a  professional  witness  (not  special  fees)  ;  but  if  the 
person  so  subpoenaed  were  willing  to  run  the  risk  of  an  action,  he  might 
safely  absent  himself  without  any  fear  of  an  attachment  from  the  court 
for  contempt.'  With  regard  to  the  question  whether  a  skilled  witness 
would  be  permitted  to  demand  a  high  fee  for  his  attendance  under  such 
circumstances,  the  writer  adds:  'To  permit  him  legally  to  demand  a  high 
fee  would  perhaps  look  somewhat  like  legally  countenancing  a  bribe.'  At 
all  events  there  is  no  such  legal  recognition.  A  witness  subpoenaed  to 
depose  as  to  facts  cannot  refuse  to  give  his  experience  as  to  these  or  any 
other  facts  of  the  case. 

In  the  case  of  Maxsted  v.  Morris  (Court  of  Exch.,  May,  1858),  a  witness 
wilfully  disobeyed  a  subpoena.  In  consequence  of  this  the  trial  was  post- 
poned, and  the  parties  were  put  to  great  expense.  An  arrangement  was 
made  by  which  the  witness  bound  himself  to  pay  a  part  of  the  expenses. 
The  Chief  Baron  said  :  '  It  will  be  distinctly  understood  that  in  all  cases 
where  it  appeared  to  the  court  that  there  had  been  a  wilful  disobedience 
of  a  subpoena  after  proper  service,  such  a  contempt  of  court  would  be 
visited  with  the  punishment  it  deserved.'  Martin,  B. :  'It  was  not  to  be 
tolerated  that  a  man  should  exercise  any  discretion  as  to  whether  he  would 
or  would  not  attend  a  court  in  pursuance  of  a  subpoena.  Enormous  costs 
were  incurred  in  preparing  a  case  and  in  bringing  it  down  to  trial,  the 
whole  of  which  were  to  be  thrown  away  and  wasted  because  a  man  refused 
to  obey  a  lawful  summons  to  attend  as  a  witness.'  Pigott,  B.  :  'A 
subpoena  was  not  to  be  treated  as  mere  waste  paper.  Public  justice  required 
that  persons  wilfully  committing  contempt  of  court  should  be  dealt  with 
in  such  a  manner  as  to  teach  them  that  they  could  not  commit  a  contempt 
of  court  with  impunity.' 

The  question  may  not  be  one  of  fees,  but  of  obedience  to  a  simple  order 
to  attend  and  give  evidence  on  matters  of  opinion  irrespective  of  scientific 
facts.  In  a  case  before  Wood,  V.C.  (Simpson  v.  Halliday,  1864)  the 
author  was  required  to  attend  on  a  subpoena  as  a  skilled  witness,  to  give 
evidence  of  opinion  in  reference  to  the  alleged  infringement  of  a  patent. 
The  defendant,  who  summoned  him,  did  not  make  it  in  any  way  a  question 
of  fees ;  but  being  wholly  unacquainted  with  the  facts  of  the  case,  he  did 
not  feel  in  a  position  at  a  short  notice  to  appear  as  a  witness  for  parties  of 
whom  he  knew  nothing.  The  author  obeyed  the  subpoena,  as  the  dis- 
obedience of  it  might  have  been,  in  the  uncertain  state  of  the  law,  a 
contempt  of  court ;  and  after  giving  evidence,  requested  his  Honour  to 
state  for  future  guidance  whether  a  skilled  witness  was  compelled  to  attend 
under  such  circumstances  as  those  in  which  he  had  attended;  and  referred 
him  at  the  same  time  to  the  decision  of  Lord  Campbell  in  Betts  v.  Clifford. 
The  Vice-Chanc.  said  that  a  court  of  law  never  gave  an  opinion  on  a 
speculative  question,  and  there  the  matter  ended. 

It  would  seem  therefore  that  a  skilled  witness,  who  is  not  acquainted 
with  any  of  the  facts  of  a  case,  may  be  compelled  by  a  subpoena  to  attend 
and  give  evidence  on  a  matter  involving  scientific  opinion  alone.  Some 
months  before  this  occurrence  the  author  had  given  evidence  in  a  similar 
case,  and  the  defendant,  seeing  that  his  opinion  in  that  case  was  favour- 
able to  his  views,  exercised  a  right  to  impound  his  services.  When  some 
portions  of  the  public  press  undertake  to  censure  experts  for  acting  as 
hired  witnesses,  it  may  be  as  well  to  remember  that  they  may  be  some- 
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times  unwillingly  forced  into  court  by  subpoenas  which,  they  dare  not 
disobey. 

Lord  Campbell's  dictum  in  reference  to  the  distinction  between  fact  and 
opinion  confers  no  practical  benefit  on  witnesses.  It  is  at  all  times  difficult 
in  science,  and  in  the  medical  sciences  particularly,  to  separate  them  ;  and 
if  a  man  appears  to  testify  to  a  medical  or  scientific  fact,  he  cannot  avoid 
giving  an  opinion  arising  out  of  the  fact.  In  an  action  against  a  druggist 
for  a  mistake  in  compounding-  medicine  an  attempt  was  made  to  procure 
the  author's  opinion  as  a  skilled  witness  at  the  trial  by  reason  of  facts 
obtained  from  the  report  of  a  chemical  analysis,  the  object  of  which  was 
at  the  time  entirely  concealed  from  him.  The  suit  was  compromised,  and 
his  attendance  was  not  necessary  ;  but  such  a  case  should  convey  a  caution 
to  chemical  experts.  They  may  be  employed  secretly  and  under  untrue 
statements  to  make  analyses ;  these  become  facts  on  which  they  may  be 
summoned  like  ordinary  witnesses  to  give  opinions  as  skilled  witnesses, 
while  the  payment  of  the  usual  fee  for  a  skilled  witness  is  evaded. 

A  medical  man  may  be  placed  in  the  disagreeable  position  of  receiving 
separate  subpoenas,  to  attend  tiials  at  different  assizes  which  are  held  at 
or  about  the  same  time.  An  obedience  to  both  of  them  is  clearly  im- 
possible^— one  at  least  must  be  sacrificed  to  the  other.  On  one  occasion 
the  author  was  called  from  a  civil  trial  which  had  commenced  in  the 
Assize  Court  at  Durham  to  a  criminal  trial  which  was  fixed  to  take  place 
on  the  same  day  at  Lincoln.  The  civil  case  was  postponed,  and  he  had  so 
far  the  benefit  6f  the  opinion  of  one  of  the  most  learned  judges  on  the 
Bench,  that  in  all  cases  in  which  there  were  served  separate  subpoenas 
fixing  trials  for  the  same  time,  the  civil  should  give  way  to  the  criminal 
case.  The  fox*mer  can  be  postponed,  the  latter  cannot.  But  if  the  subpoenas 
are  for  two  criminal  cases,  the  course  of  a  witness  should  be  to  attend  to 
that  in  which  the  subpoena  was  first  served  upon  him. 


CHAPTER  2. 

COMPULSORY    ATTENDANCE    IN    COURT — LICENSE    OF   COUNSEL — EXAMINATION  IN 
CHIEF — CROSS-EXAMINATION  AND  RE-EXAMINATION — QUOTATIONS  FROM  BOOKS 

 PRESENCE  OF  MEDICAL  WITNESSES  IN  COURT  RULES  FOR  THE  DELIVERY 

OF  MEDICAL  EVIDENCE — TECHNICAL  TERMS — MEDICAL  EXPERTS — MEDICAL 
COUNSEL — CONFLICTING  MEDICAL  TESTIMONY. 

Assuming  that  the  medical  man  has  obeyed  the  subpoena,  he  will  now  be 
required  to  attend  before  the  court,  and  to  state,  in  the  face  of  adverse 
counsel,  the  opinions  which  he  has  formed  from  the  medical  facts  of  the 
case,  as  well  as  the  grounds  for  these  opinions.  He  will  then  undergo  the 
ordeal  of  a  public  examination. 

Before  being  sworn  to  deliver  his  evidence,  a  medical  or  scientific  witness 
may,  in  a  civil  cause,  claim  the  payment  of  his  customary  fees,  unless  an 
arrangement  has  already  been  made  between  him  and  the  solicitors  who 
have  sent  him  a  subpoena.  These  fees  are  generally  made  a  matter  of 
private  arrangement  between  the  witness  and  the  solicitor.  Unless  there 
is  such  an  arrangement,  or  some  written  document  to  show  an  agreement 
as  to  the  amount,  the  witness  will  be  paid  according  to  a  tariff  which  will 
not  even  suffice  to  indemnify  him  for  the  expenses  necessarily  incurred  by  a 
journey  to  or  residence  in  an  assize  town;  not  to  mention  the  loss  occasioned 
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in  his  practice  during  this  forced  absence  from  it.  This  is  necessarily  a 
source  of  dissatisfaction  among  members  of  the  medical  profession.  The 
country  impounds  their  services  for  the  administration  of  justice  without 
making  a  proper  remuneration  to  them.  In  some  exceptional  cases  a  special 
application  made  to  the  court  may  have  the  effect  of  rectifying  this  matter- 

A  solicitor  who  serves  a  subpoena  is  not  liable  for  the  fees.  In  a  case 
in  which  an  action  was  brought  against  a  solicitor  for  the  amount  of  the 
fees  Bramwell,  B.,  said  :  '  As  a  rule,  an  attorney  was  merely  the  agent  of 
another  person,  and  if  he  simply  subpoenaed  a  man,  he  was  not  liable,  the 
witness's  action  for  expenses  being  against  the  principal.'  This  shows  the 
necessity  for  a  special  agreement. 

Some  medico-legal  writers  have  considered  it  necessary  to  lay  down 
rules  respecting  the  manner  in  which  a  medical  witness  should  give  his 
evidence ;  how  he  is  to  act  on  cross-examination,  and  in  what  way  he  is 
to  recover  himself  on  re-examination.  Any  advice  upon  this  head  appears 
to  be  superfluous  ;  since  experience  shows  that  these  rules,  like  those 
given  to  prevent  drowning,  are  invariably  forgotten  at  the  very  moment 
when  the  individual  is  in  the  situation  in  which  he  most  requires  them, 
A  man  who  goes  to  testify  to  the  truth  to  the  best  of  his  ability  should 
bear  in  mind  two  points.  1.  That  he  should  be  well  prepared  on  all  parts 
of  the  subject  on  which  he  is  about  to  give  evidence.  Let  him  remember 
on  these  occasions  the  advice  contained  in  the  Latin  motto,  ne  tentes  aut 
perfice.  2.  That  his  demeanour  should  be  that  of  an  educated  man,  and 
suited  to  the  serious  occasion  on  which  he  appears,  even  although  he  may 
feel  himself  provoked  or  irritated  by  the  course  of  examination  adopted. 
A  medical  witness  must  not  show  a  testy  disposition  in  having  his  profes- 
sional qualifications,  his  experience,  his  means  of  knowledge,  or  the  grounds 
for  his  opinions  very  closely  investigated  :  he  should  rather  prepare  him- 
self to  meet  with  good  humour  the  attempts  of  an  adverse  counsel  to  in- 
volve him  in  contradiction,  and  show  by  his  answers  that  he  has  only  a 
desire  to  state  the  truth.  Law  and  custom  have  long  established  that  a 
barrister,  in  defending  a  prisoner  charged  with  murder,  has  a  right  to 
make  use  of  all  fair  and  even  what  may  appear  at  the  time  to  the  witness 
unfair  means  for  the  defence.  Nothing  can  tend  more  to  lower  a  witness 
in  the  opinion  of  -the  court  and  jury,  or  diminish  the  value  of  his  evidence, 
than  the  manifestation  of  a  disposition  to  deal  with  his  examiner  as  if  he 
were  a  personal  enemy,  to  evade  the  questions  put,  or  to  answer  them 
with  flippancy  or  anger.  All  such  exhibitions  invariably  end  in  the  dis- 
comfiture of  the  witness.  It  has  been  suggested  that  medical  men  on  these' 
occasions  might  take  a  lesson  from  lawyers,  and  observe  how  little  they 
allow  forensic  differences,  which  they  put  on  with  their  professional  cos- 
tume, to  influence  them  in  their  intercourse  with  each  other,  or  with  an 
adverse  judge. 

License  of  Counsel. — Medical  men  have  complained,  and  on  many 
occasions  justly,  of  the  license  of  counsel.  On  this  subject  it  may  be  well- 
to  consider  what  has  been  said  by  one  of  the  highest  authorities,  Erie, 
C.J. : — '  The  law  trusts  the  advocate  with  a  privilege  in  respect  to  the 
liberty  of  speech  which  is  in  practice  bounded  only  by  his  own  sense  of 
duty ;  and  he  may  have  to  speak  upon  subjects  concerning  the  deepest 
interests  of  social  life  and  the  innermost  feelings  of  the  soul.  The  law 
also  trusts  him  with  a  power  of  insisting  upon  answers  to  the  most  pain- 
ful questioning,  and  this  power  again  is  in  practice  only  controlled  by 
his  own  view  of  the  interests  of  truth.'  (Judgment  in  Kennedy  v.  Brown,. 
1862.)  Thus  it  will  be  seen  that  almost  unlimited  powers  of  interrogation 
are  entrusted  to  counsel  by  the  law,  and  it  is  a  question  whether  the 
unrestricted  use  (which  it  has  been  justly  remarked  means  only  the  fre- 
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quent  abuse)  of  these  enormous  powers  is  necessary  or  even  favourable  to 
the  administration  of  justice.  One  of  the  most  severe  reprimands  on  this 
abuse  came  from  the  same  judge  in  a  case  which  was  before  him  in  1857, 
and  was  to  this  effect :—  A  question  had  been  put  throwing  on  the  witness 
an  imputation  for  which  there  was  really  no  foundation.  The  judge  then 
said  :  '  The  freedom  of  question  allowed  to  the  bar  was  a  public  nuisance, 
and  the  barrister  who  made  such  an  imputation  ought  to  be  prosecuted. 
If  a  question  had  relation  to  the  truth,  he  was  most  anxious  it  should  be 
put ;  but  to  cast  haphazard  imputations  at  the  suggestion  of  a  person  (an 
attorney)  who  might  have  no  scruples  as  to  what  he  did,  was  a  degree 
of  mischief  that  made  him  wish  that  a  party  should  be  prosecuted.  He 
begged  leave  to  say  that  in  his  experience  he  had  seen  counsel  so  abuse 
their  privilege  that  he  had  cordially  wished  a  power  could  be  instituted 
that  they  might  be  prosecuted  for  a  misdemeanour.'  It  is  the  general 
practice  to  say  that  the  obnoxious  questions  are  in  the  instructions,  but  a 
barrister  can  always  exercise  a  power  of  putting  or  not  putting  a  question 
which  may  be  found  there.  Mellor,  J.,  observed  on  one  occasion  that '  he 
did  not  approve  of  counsel  throwing  everything  upon  the  attorney.  The 
counsel  who  put  an  improper  question  ought  not  to  be  shielded  merely 
because  he  had  been  instructed  by  an  attorney.  Counsel  should  always 
exercise  caution  in  putting  a  question.'  Byjputting  it  he  clearly  adopts  it, 
and  frequently  to  the  great  damage  of  his  own  case.  This  is  at  present 
the  only  check  upon  the  practice,  forjudges  seldom  interfere  unless  directly 
appealed  to  by  the  witness. 

Some  medical  men  have  claimed  a  privilege  not  to  answer  certain  ques- 
tions which  are  put  to  them,  on  the  ground  that  the  matters  have  come  to 
their  knowledge  through  private  and  confidential  communications  with 
their  patients.  The  law  concedes  no  such  special  privilege  of  this  nature 
to  members  of  the  medical  profession.  No  man  is  bound  to  reply  to  any 
question  if  the  answer  would  tend  in  any  way  to  incriminate  himself — for 
no  man  is  compellable  to  be  a  witness  against  himself.  With  this  ex- 
ception all  questions  must  be  answered,  provided  they  are  relevant  to  the 
case  ;  and  their  relevancy  is  a  matter  for  the  consideration  of  the  presiding 
judge.  Sometimes  a  witness  makes  a  frivolous  objection — the  refusal  to 
answer  an  ordinary  question — bringing  only  ridicule  upon  himself.  A 
skilled  expert,  at  an  important  trial,  was  asked  his  age.  Instead  of 
answering  so  simple  a  question  at  once  he  angrily  appealed  to  the  judge 
to  know  whether  he  was  bound  to  give  an  answer  on  a  matter  which,  as 
he  said,  could  have  nothing  to  do  with  the  case.  The  judge  informed 
him  that  unless  he  had  some  very  strong  reasons  for  concealing  it  he  had 
better  state  it.  At  a  trial  for  murder  by  poison,  in  the  course  of  a  cross- 
examination  counsel  for  the  prisoner  asked  the  medical  witness  what 
remedy  or  antidote  he  had  employed  when  he  was  first  called  to  attend  the 
deceased.  He  appealed  to  the  judge  to  know  whether  he  was  bound  to 
answer  such  a  question  as  that.  Judge:  'Yes,  unless  you  have  reason  to 
believe  that  your  antidote  killed  the  deceased.  In  that  case  you  are  not 
bound  to  answer  it.'    The  question  was  immediately  answered. 

As  there  is  no  special  privilege  granted  to  members  of  the  profession,  a 
witness  must  remember  that  there  are  ho  medical  secrets.  In  the  case  of  the 
Duchess  of  Kingston  this  privilege  of  withholding  statements  was  claimed 
by  a  medical  witness,  but  denied.  In  a  case  in  which  a  female  was  indicted 
for  the  murder  of  her  infant,  a  surgeon  was  called  to  prove  certain  confes- 
sions made  to  him  by  the  woman  during  his  attendance.  He  objected,  on 
the  ground  that  he  was  ther  attending  her  as  a  private  patient.  Park,  J., 
said  this  was  not  a  sufficient  reason  to  prevent  a  disclosure  for  the  purposes 
of  justice,  and  he  was  ordered  to  answer  the  questions.    (Beck's  '  Med. 
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J  urisp.')  At  the  meeting  of  the  British  Med.  Assoc.  at  Leeds  (Aug.,  1869) 
Bateman  said,  '  There  are  many  cases  in  which  a  doctor  cannot  dis- 
charge his  duty  to  a  sick  person  without  putting  questions  the  replies  to 
which  may  criminate  the  patient,  or  seriously  affect  his  interests,  and  these 
replies  the  doctor  is  now  called  upon  to  communicate,  either  in  a  civil  or  a 
criminal  court.'  A  case  was  mentioned  in  which  two  sisters  were  servants 
to  an  old  lady.  One  of  them  became  pregnant,  miscarried,  and  was 
attended  by  a  surgeon.  The  mistress,  who  knew  all  about  the  matter,  re- 
tained the  girl  in  her  service,  and  left  her  a  legacy  at  her  death.  The  will 
was  disputed  by  the  heir-at-law  on  the  ground  of  undue  influence,  and  at 
the  trial,  in  order  to  injure  the  girl's  character,  the  surgeon  was  called,  and 
asked  for  what  illness  he  had  attended  her  some  years  before.  Believing 
that  he  had  a  privilege,  he  i-efused  to  answer,  but  it  was  decided  by 
Kindersley,  V.C.,  that  he  had  no  privilege,  but  was  bound  to  tell  all  he 
knew,  and  this  decision  put  him  to  an  expense  of  "SOI.  for  costs.  Incases 
of  a  criminal  kind  the  same  point  has  several  times  arisen  ;  and  it  has  even 
happened  that  the  reply  made  by  the  accused  to  a  doctor's  professional 
question  has  been  the  sole  evidence  on  which  a  conviction  could  be  based. 
It  will  be  perceived,  therefore,  that  any  statements  which  are  made  to 
physicians  or  surgeons  while  attending  persons  in  a  private  capacity, 
although  they  are  not  to  be  volunteered  in  evidence,  must  be  given  in 
answer  to  questions  whatever  consequences  may  ensue.  Cases  of  poisoning 
and  wounding,  duelling-,  as  well  as  cases  which  involve  questions  of  divorce 
or  the  legitimacy  of  offspring,  may  be  materially  affected  by  the  answers 
of  a  medical  man  on  matters  which  have  been  the  subject  of  private  com- 
munications. The  difference  between  the  English  and  the  French  practice 
will  be  seen  by  reference  to  a  paper  by  Hemar,  '  Ann.  d'Hyg.,'  1869, 
vol.  i.  p.  187. 

Examination-in-chief. — The  ordinary  course  of  proceeding  in  a  criminal 
case  is  thus  concisely  stated  by  Stephen,  J.  ('  Criminal  Law  of  England,' 
pp.  168,  282).  After  opening  the  case  the  counsel  for  the  Crown  calls  the 
witnesses,  and  examines  them  according  to  the  rules  of  evidence — that  is, 
he  brings  out  by  questions  luhich  do  not  suggest  their  answers,  the  facts- 
relevant  to  the  issue  to  be  tried  which  are  within  his  personal  know- 
ledge. Those  questions  which  suggest  the  answers  are  called  'leading' 
questions.  With  one  exception  it  is  not  the  practice  to  allow  these  to  be 
put  in  this  part  of  the  examination.  The  exception  according  to  Stephen, 
J.,  is  :  '  When  the  judge  is  satisfied,  either  by  a  witness's  demeanour  or  by 
contradictions  between  the  evidence  and  the  depositions,  that  he  is  trying 
to  keep  back  the  truth  and  favour  the  prisoner,  he  may  in  his  discretion 
allow  the  counsel  for  the  Crown  to  ask  leading  questions  and,  as  the  phrase 
is,  to  treat  the  witness  as  hostile.'  When  the  examination-in-chief  has 
been  given,  the  next  step  is  the  cross-examination. 

Cross-examination. — In  this,  the  second  stage,  the  counsel  for  the 
prisoner  extracts  from  the  medical  witness,  by  questions  which  may  suggest 
the  answer  in  the  strongest  form,  any  facts  that  may  appear  to  be  favourable 
to  his  client,  and  which  he  believes  to  be  within  the  witness's  knowledge. 
Leading  questions  are  not  only  allowable  in  this  part  of  the  examination, 
but,  according  to  good  authority,  a  counsel  for  the  defence  can  hardly  lead 
too  much.  The  theory  of  the  law  is  that  the  witness  is  unfavourable  to  the 
prisoner  and  has  come  to  bear  evidence  against  him.  The  more  he  has- 
shown  himself,  by  conduct  or  conversation,  a  partisan  in  the  case,  the  more 
severely  will  he  be  treated.  Anything  which  he  may  have  said  in  the  hear- 
ing of  others,  or  published  in  journals,  or  even  written  in  private  letters  (if 
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the  contents  transpire),  in  reference  to  the  case  or  the  guilt  of  the  prisoner, 
is  now  brought  to  light,  although  he  may  have  supposed  that  what  he  did 
say  was  in  perfect  confidence.  It  is  at  this  stage  of  the  case  that  any  exag- 
gerations which  may  have  been  most  favourably  received  by  the  counsel  for 
the  prosecution  are  reduced  to  their  true  proportions.  Any  bias  by  which 
the  mind  of  a  witness  may  have  been  influenced,  or  any  imperfection  or 
confusion  of  memory  as  to  facts,  is  here  brought  out.  (Stephen,  op.  cit., 
p.  177.)  It  is  in  this  part  of  his  examination  that  the  witness  will  be 
closely  questioned  as  to  his  qualifications,  the  time  during  which  he  has 
been  engaged  in  practice,  the  accuracy  of  his  judgment,  his  general  pro- 
fessional knowledge,  and  his  special  experience  in  reference  to  the  matter 
in  issue,  the  number  of  cases  he  has  seen,  &c.  Straightforward  answers 
should  be  given  to  all  these  questions.  No  harm  can  be  done  to  the  witness 
by  the  answers  unless  they  are  given  evasively,  since  it  is  not  to  be  sup- 
posed that  the  witness  wishes  to  represent  himself  differently  from  what 
he  is.  If  he  does  make  the  attempt,  he  will  assuredly  fail.  The  most 
striking  distinction  between  the  examination-in-chief  and  cross-examina- 
tion is  in  reference  to  leading  questions.  It  rests  upon  the  assumption  that 
there  is  a  danger  that  a  witness  will  say  whatever  is  suggested  to  him  by  the 
one  side,  and  conceal  everything  that  is  not  extorted  from  him  on  the  other. 
It  need  scarcely  be  observed  that  witnesses  whose  evidence  is  of  little  im- 
portance in  the  case  are  rarely  cross-examined.  This,  however,  is  reserved 
in  its  most  stringent  form  for  those  whose  knowledge  of  facts  and  whose 
opinions  are  likely  to  influence  the  fate  of  a  prisoner  in  a  criminal  trial. 

In  dealing  with  a  skilled  witness  whose  evidence  may  be  of  importance, 
the  questions  in  cross-examination  are  usually  put  by  the  counsel  for  the 
prisoner  with  great  caution,  or  the  answers  brought  out  may  be  more 
adverse  to  his  own  case  than  those  elicited  in  the  examination-in-chief. 

Re- examination. — The  cross-examination  is  usually  followed  by  a  re- 
examination on  the  part  of  the  counsel  for  the  Crown,  or  of  the  counsel 
by  whom  the  witness  has  been  called.  The  object  of  this  is  to  clear  up 
or  explain  any  portion  of  the  evidence  which  may  have  been  rendered 
obscure  or  doubtful  by  the  cross-examination.  It  is  sometimes  unnecessary 
to  put  a  question,  and  if  the  witness  has  given  his  evidence  consistently 
and  fairly  no  questions  may  be  asked.  As  a  rule  the  re-examination  must 
be  confined  to  those  matters  which  have  arisen  out  of  the  cross-examina- 
tion. Any  questions  upon  new  subjects  may  render  a  further  cross- 
examination  on  them  necessary.  In  reference  to  facts,  a  medical  witness 
must  bear  in  mind  that  he  should  not  allow  his  testimony  to  be  influenced 
by  the  consequences  which  may  follow  from  his  statement  of  them,  or 
their  probable  effect  on  any  case  which  is  under  trial.  In  i-eference  to 
opinions,  their  possible  influence  on  the  fate  of  a  prisoner  should  inspire 
caution  in  forming  them ;  but  when  once  formed  they  should  be  honestly 
and  candidly  stated  without  reference  to  consequences.  It  will  be  well 
to  remember,  in  regard  to  each  stage  of  the  examination,  what  a  great 
medical  authority  has  said : — '  To  make  a  show  and  appear  learned  and 
ingenious  in  natural  knowledge  may  flatter  vanity.  To  know  facts,  to 
separate  them  from  supposition,  to  arrange  and  connect  them,  to  make 
them  plain  to  ordinary  capacities,  and  above  all  to  point  out  their  useful 
applications,  should  be  the  chief  object  of  ambition.'    (William  Hunter.) 

Quotations  f  rom  Books. — It  is  a  not  unfrequent  custom  with  counsel  to 
refer  to  medical  works  during  the  examination  of  a  witness.  He  is  ex- 
pected to  have  a  fair  knowledge  of  the  writings  of  professional  men  in 
reference  to  the  subject  of  inquiry.  The  authority  is  mentioned,  the 
passage  is  quoted,  and  the  witness  may  be  then  asked  whether  he  agrees 
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with  the  views  of  the  author  or  whether  he  differs,  and  if  so,  his  reasons. 
In  cases  connected  with  medical  treatment,  the  views  of  ihe  profession 
are  and  have  been  so  various,  that  a  barrister  would  have  no  great 
difficulty  in  finding  some  book  to  oppose  to  the  opinions  of  the  witness. 
Standard  works  of  recent  date  are  so  well  known  to  the  profession  that 
there  are  few  medical  men  engaged  in  practice  who  are  not  acquainted 
with  and  able  to  explain  the  views  of  the  writers  and  how  far  they  agree 
or  conflict  with  their  own.  The  witness  must  be  on  his  guard  that  the 
quotation  is  properly  taken  with  the  context,  or  he  may  unexpectedly  find 
himself  involved  in  a  difficulty.  On  one  occasion  the  author  found  that 
a  learned  gentleman  stopped  in  his  quotation  at  a  comma,  and  on  another 
occasion  a  quotation  ended  at  a  colon — the  remainder  of  the  sentence  in 
each  case  materially  weakening  the  inference  which  it  was  intended  to 
draw  with  the  apparent  sanction  of  the  witness. 

When  a  quotation  from  a  standard  work  is  thus  opposed  to  the 
evidence  of  a  medical  witness,  he  should  take  care  by  reference  to  the 
work  itself  to  see  that  the  passage  is  correctly  quoted.  An  instance  of 
the  importance  of  this  caution  occurred  at  the  Swansea  Lent  Ass.,  1869, 
when  an  action  was  brought  against  a  railway  company  for  compensation 
for  personal  injury.  Plaintiff  was  proved  to  have  had  pneumonia  shortly 
after  the  accident,  and  the  counsel  for  the  company  wished  to  show  that 
the  pneumonia  had  not  arisen  from  any  physical  injury,  but  from  shock; 
and  the  author's  work  on  '  Medical  Jurisprudence  '  was  quoted  as  referring 
to  a  case  of  pneumonia  caused  by  shock.  It  was  subsequently  discovered, 
on  referring  to  the  work,  that  the  case  in  question  was  one  in  which  the 
lung  had  been  wounded  by  a  fractured  rib.  The  cause  of  the  pneumonia 
was  thus  sufficiently  explained ;  it  was  proved  to  have  been  a  result  of 
physical  injury  and  not  of  shock.  A  reference  at  the  time  to  the  work 
which  is  quoted  is  always  necessary  if  any  use  is  to  be  made  of  a  quota- 
tion. Without  suggesting  that  there  is  intentional  misrepresentation  to 
bear  out  a  particular  view  of  the  case,  a  barrister,  in  dealing  with  the 
medical  facts,  may  wholly  misunderstand  the  author's  views  and  state- 
ments, and  in  some  instances  wrongly  assign  to  the  author  himself, 
opinions  which  he  has  merely  quoted  from  other  authorities  for  comment 
or  illustration. 

Presence  in  Court. — In  England  medical  and  scientific  witnesses,  except 
under  special  circumstances,  are  allowed  to  be  present  in  court  and  hear 
the  whole  of  the  evidence  in  the  case.  This  is  in  some  instances  abso- 
lutely necessary  if  the  court  requires  medical  opinions,  for  unless  the 
witnesses  are  fully  acquainted  with  the  facts  they  can  give  no  opinions, 
and  they  can  only  become  fully  acquainted  with  the  facts  by  being  allowed 
to  be  present  and  hearing  the  evidence  in  court.  If  excluded,  the  judge 
or  counsel  will  be  compelled  to  read  to  the  witness  notes  of  the  evidence 
before  an  opinion  can  be  given,  and  it  may  then  appear  that  some  small 
point  which  counsel  did  not  think  of  importance  is  omitted  :  this  if  known 
to  the  witness  might,  however,  materially  affect  his  opinion.  A  failure 
of  justice  is  likely  to  occur  when  medical  witnesses  are  excluded,  and  it 
is  generally  where  there  is  no  defence  or  a  false  defence  that  the  right  of 
excluding  them  is  exercised.  The  rule  in  Scotland  is  different ;  medical 
witnesses  are  there  rigorously  excluded  from  court  during  the  delivery 
of  other  expert  evidence. 

The  examination  of  the  witnesses  for  the  Crown  is  followed  by  the 
defence  of  the  prisoner,  either  in  person  or  by  his  counsel,  who  acts 
throughout  the  part  of  an  advocate,  simply  securing  for  his  client  every 
advantage  the  facts  or  the  law  may  afford  him.    In  other  words,  he  sees 
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that  his  client  is  strictly  tried  according  to  law,  and  not  condemned 
contrary  to  law. 

A  key  to  some  of  the  difficulties  which  medical  witnesses  must  be  pre- 
pared to  encounter  wili  be  found  in  the  exposition  given  by  Stephen,  J., 
of  the  tacit  rules  which  regulate  the  duties  of  counsel  for  the  prosecution 
and  defence : — '  In  practice  it  is  universally  admitted  that  the  counsel  for 
the  prosecution  is  morally  and  professionally  bound  always  to  keep  in 
sight  the  ultimate  object — namely,  the  discovery  of  truth  ;  whereas  no  such 
obligation  is  laid  upon  the  prisoner  and  those  who  represent  him,  because 
it  is  too  much  to  expect  of  human  nature  that  they  should  discharge  it, 
and  it  is  better  not  to  impose  an  obligation  which  is  sure  to  be  syste- 
matically violated.  Both  sides,  on  the  other  hand,  are  bound  in  the 
strongest  way  not  to  do  anything  to  propagate  falsehood.  The  counsel  for 
the  Crown  is  bound  not  to  suppress  any  fact  within  his  knowledge 
favourable  to  the  prisoner ;  and,  on  the  other  hand,  the  counsel  for  the 
prisoner  is  bound  not  to  bring  to  light  facts  within  his  knowledge  un- 
favourable to  the  prisoner.  The  counsel  for  the  Crown  may  not  use 
arguments  to  prove  the  guilt  of  the  prisoner  which  he  does  not  himself 
believe  to  be  just,  and  he  is  bound  to  warn  the  jury  of  objections  which 
may  diminish  the  weight  of  his  arguments :  in  short,  as  far  as  regards 
the  evidence  which  he  brings  forward,  his  speech  should  as  much  as 
possible  resemble  the  summing-up  of  the  judge.  He  should  contend  not 
for  the  success  of  his  cause  at  all  events,  but  for  the  full  recognition  by 
the  judge  and  jury  of  that  side  of  the  truth  which  makes  in  favour  of  it. 
On  the  other  hand,  the  counsel  for  the  prisoner  may  use  arguments  which 
he  does  not  believe  to  be  just.  It  is  the  business  of  the  jury,  after  hearing 
the  judge,  to  say  whether  they  are  or  are  not  just.'  (Op.  cit.  pp.  160  and 
168.)  The  last  remark  shows  what  appears  to  be  a  serious  defect  in  the 
administration  of  the  criminal  law.  While  in  a  case  of  misdemeanour  a 
prisoner  may  be  tried  by  a  special  jury,  in  a  case  of  felony,  involving  an 
analysis  of  important  questions  of  medical  science  in  reference  to  murder 
or  manslaughter,  the  trial  takes  place  before  a  common  and  comparatively 
ignorant  jury.  Such  a  jury  is  hardly  in  a  position  to  cope  with  an  in- 
genious counsel,  who  has  it  in  his  power  to  misrepresent  and  distort 
medical  facts  and  opinions  in  any  manner  that  he  pleases.  The  chapters 
on  Infanticide  will  furnish  numerous  illustrations  of  the  measure  which 
counsel  take  of  the  intellectual  capacity  of  common  juries.  The  defences 
made  are  frequently  such  as  no  counsel  would  venture  to  place  before  a 
jury  of  educated  men.  These  'sensational  or  powerful'  addresses,  as 
they  are  termed  by  the  pi'ess,  full  of  burning  eloquence  and  impassioned 
logic,  have  frequently  withdrawn  the  attention  of  the  jury  from  the  real 
facts,  and  have  procured  verdicts  of  acquittal  contrary  to  the  evidence 
and  all  the  medical  circumstances  of  the  case. 

Another  observation  made  by  Stephen,  J.,  more  nearly  concerns  the 
medical  witness  : — '  There  are  many  obligations  which  affect  each  side 
equally.  Neither  is  at  liberty  to  attempt  to  browbeat,  intimidate,  or  con- 
fuse a  witness,  although  they  may  expose  any  real  confusion  which  exists 
in  his  mind,  or  test,  by  the  strictest  cross-examination,  the  accuracy  of 
his  statements.  Neither  is  at  liberty  wilfully  to  misunderstand  a  witness, 
or  to  misstate,  in  his  address  to  the  jury,  the  effect  of  what  he  said,  either 
by  distortion  or  suppression.  The  neglect  or  observation  of  these  and 
other  rules  of  the  same  kind  practically  establishes  a  wide  distinction, 
and  one  which  is  easily  recognized,  between  those  who  exercise  a  noble 
profession  and  those  who  ditgrace  it.'    (Op.  cit.  p.  168.) 

Assuming  that  the  witness  is  properly  prepared  for  the  discharge  of 
his  duties,  and  that  the  questions  put  to  him  are  answered  fairly  and 
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truly,  according  to  his  knowledge  and  experience,  without  exaggeration 
or  concealment,  he  has  no  reason  to  fear  any  attempt  at  intimidation. 
Barristers,  for  the  most  part,  know  that  by  this  line  of  conduct  they  lose 
more,  even  with  a  common  jury,  than  they  gain  by  the  attempt  to  confuse 
the  witness ;  and  as  their  ultimate  object  is  a  favourable  verdict,  they 
will  generally  avoid  conduct  which  must  necessarily  place  this  verdict  in 
jeopardy. 

The  normal  barrister,  as  depicted  by  Stephen,  J.,  is  not  at  liberty,  in 
his  address  to  the  jury,  to  misi'epresent,  either  by  distortion  or  suppression, 
the  medical  facts  or  opinions  given  in  a  case.  According  to  the  author's 
experience,  however,  misrepresentation  is  a  not  unfrequent  practice,  and 
one  of  which  medical  witnesses  have  very  strong  reason  to  complain. 
Whether  such  misstatements  are  in  some  cases  wilful  or  not  it  may  be 
difficult  to  determine,  but  their  effect  on  the  jury  is  well  known  to  those 
who  employ  them,  and  they  frequently  escape  the  observation  of  counsel 
on  the  other  side,  and  even  of  the  judge,  unless  he  happens  to  be  well 
versed  in  medical  subjects. 

Intimidation  is  sometimes  carried  very  far.  On  a  trial  for  murder  by 
poisoning,  a  respectable  country  practitioner,  who  had  given  his  evidence 
for  the  Crown  in  a  fair  and  proper  manner,  was  thus  addressed  in  cross- 
examination  by  counsel  : — '  On  your  solemn  oath,  sir,  and  in  the  face  of 
the  whole  profession,  will  you  venture  to  persist  in  that  statement  ?  ' 
Again,  the  intimidating  modes  of  address — '  Do  you  mean  to  swear  ?  ' 
'  Will  you  pledge  your  professional  character  ?  '  &c,  intermingled  with 
the  admonitions,  '  Pray  be  careful,'  '  Be  cautious,'  &c,  may  suggest  to 
the  witness  that  his  examiner  already  regards  him  as  perjured,  and  that 
however  truly  he  may  state  the  facts  within  his  knowledge,  he  will  not 
be  believed. 

A  public  writer,  in  commenting  on  this  subject,  says,  '  But  the  hardest 
and  most  unfair  part  of  the  system  (of  cross-examination)  is  when 
witnesses  have  to  bear  a  loud  and  insulting  tone  or  gesture  without  re- 
monstrance or  retaliation.'  At  the  trial  of  Kelly  for  the  murder  of  Police- 
Constable  Talbot  (Reg.  v.  Kelly,  Dublin  Commis.  Court,  Nov.,  1871), 
Tuffnell,  a  surgeon  of  repute,  and  formerly  Professor  of  Surgery,  was 
summoned  as  a  witness  for  the  prosecution.  Having  deposed  to  the 
nature  of  the  wounds,  and  that  the  deceased  died  from  the  effects,  he  was 
subjected  to  the  usual  ordeal  of  a  cross-examination,  but  in  a  somewhat 
unusual  form.  Counsel  for  prisoner  having  begun  by  addressing  him  in 
a  loud  and  offensive  tone,  he  turned  to  the  Chief  Baron,  and  said,  '  My 
lord,  I  am  very  excitable,  and  if  this  gentleman  has  a  right  to  roar  at  me, 
I  consider  that  I  have  a  right  to  roar  too.'  The  court  expressed  a  hope 
that  it  would  not  be  necessary  for  him  to  roar,  and  intimated,  after  a 
short  trial  of  vocal  strength  between  the  two  opponents,  that  counsel's 
manner  to  the  witness  was  not  what  it  ought  to  be.  Counsel  disclaimed 
any  intention  of  being  offensive,  but  claimed  the  liberty  which  is  usually 
conceded  in  cases  of  importance.  Whatever  may  be  the  importance  of  a 
case  to  a  prisoner,  nothing  can  justify  the  putting  of  questions  in  an 
insulting  tone  to  a  skilled  professional  witness. 

We  agree  with  a  writer  whose  opinion  has  been  already  quoted,  that 
'Every  contemptuous  and  even  uncourteous  expression,  every  query  lead- 
ing nowhere,  except  to  the  end  of  confusing  the  mind  or  irritating  the 
temper  of  a  witness,  ought  surely  to  be  reckoned  as  overpassing  the 
legitimate  limits  of  the  counsel's  office,  and  as  such  be  regarded  with 
universal  disapprobation.'  That  the  administration  of  justice  should  be 
aided  by  this  mode  of  dealing  with  medical  witnesses  is  impossible.  It 
may  be  that  criminal  cases  fall  more  into  the  hands  of  the  second  class 
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of  barristers  to  whom  Stephen,  J.,  alludes — namely,  those  who  disgrace  a 
noble  profession.  But  it  is  a  widely  spread  opinion  in  the  medical  pro- 
fession, that  this  style  of  examining  educated  men,  who  are  perhaps  com- 
pelled most  unwillingly  -to  appear  on  a  subpoena  to  testify  to  facts,  is 
certainly  not  adapted  to  elicit  the  truth,  but  rather  to  favour  the  escape 
of  criminals  and  give  impunity  to  crime. 

It  may  be  fairly  admitted  that  a  man  who  puts  himself  forward  as  a 
witness,  and  attempts  to  elucidate  what  be  only  succeeds  in  rendering 
more  obscure,  should  receive  no  favour  at  the  hands  of  the  bar.  Elwell, 
a  member  of  the  legal  as  well  as  of  the  medical  profession,  observes  that — 
'  No  witness  is  ever  compelled  to  appear  and  testify  to  what  he  does  not  hnoio. 
He  may  be  compelled  to  attend  in  court  in  obedience  to  a  subpoena ;  but 
if  he  attempts  to  testify  upon  a  subject  requiring  opinions  upon  which  he 
has  no  well-settled  or  well-defined  ideas,  it  is  his  own  fault,  and  he  alone 
is  to  blame ;  for  no  one  but  himself  can  know  so  well  as  he,  until  he  has 
exposed  himself,  how  unfit  he  is  for  the  occasion.'  (Medico-legal  Treat, 
on  '  Malpractice  and  Med.  Evid.,'  by  J.  J.  Elwell,  New  York,  1863,  p.  302.) 
But  let  us  take  ,  the  case  of  a  practitioner  who,  in  a  country  district, 
has  gone  through  twenty  years  of  practice  with  honour  and  credit  in 
his  neighbourhood,  and  who  is  suddenly  called  to  a  case  in  which  a  man 
is  found  dead  from  a  wound  in  his  throat.  Under  the  Coroners  Act 
he  is  compelled  to  make  an  examination  of  the  body  for  a  coroner's 
inquest.  At  a  great  loss  of  time,  and  for  no  adequate  remuneration,  he 
attends  the  inquest,  gives  his  evidence,  and  is  bound  over,  nolens  volens, 
to  appear  for  the  first  time  as  a  witness  at  a  criminal  trial,  and  to  testify, 
1st,  to  the  throat  being  cut,  and  2ndly,  to  give  his  opinion  to  the  court 
on  the  cause  of  death,  and  whether  the  wound  was  inflicted  by  the  deceased 
on  himself,  or  by  another  person.  A  medical  man  who  limited  himself  to 
the  statement  of  the  bare  fact  that  the  deceased's  throat  was  cut  need  not 
appear  at  all,  for  this  evidence  might  be  supplied  by  a  constable  or  police- 
man ;  but  the  law  presumes  from  his  profession,  that  the  medical  man 
made  a  proper  examination  of  the  wound,  with  a  view  to  determine,  to 
the  best  of  his  ability,  whether  it  was  the  cause  of  death,  and  whether  it 
was  or  was  not  self-inflicted.  It  is  difficult  to  understand  how  a  medical 
man,  although  before  this  occurrence  he  may  never  have  seen  a  case  of 
cut-throat,  could  excuse  himself  from  giving  answers  to  these  questions, 
both  of  which  involve  purely  matters  of  opinion.  If  he  excused  himself 
altogether  from  giving  answers,  there  would  be  a  failure  of  justice,  and 
no  conviction  for  such  a  common  form  of  murder  could  ever  take  place. 
If,  on  the  other  hand,  he  answers  these  questions  to  the  best  of  his  ability, 
he  may  reasonably  complain  that  while  thus  compelled  to  appear  as 
a  witness  to  testify  to  what  he  knows,  his  evidence  should  by  rules  of 
law  be  made  the  subject  of  abuse  and  ridicule  before  his  neighbours, 
when  he  expresses  his  opinion  from  the  facts  ;  and  that  the  counsel  who 
examines  him  possesses  an  unlimited  power  of  misrepresenting  his  views. 
A  medical  man  is  certainly  not  benefited  in  public  opinion  by  being 
described  as  an  ignoramus  or  a  blunderer  in  his  profession,  whom  no  one 
ought  to  trust.  The  truth  is,  in  medical  evidence,  facts  and  opinions 
cannot  be  entirely  separated  ;  and  if  medical  practitioners  were  restricted 
in  their  evidence  only  to  those  facts  which  they  observed  in  a  case  in 
which  no  other  professional  man  saw  the  person  living  or  dead,  it  is 
difficult  to  understand  how  crime  could  be  detected  and  punished.  These 
remarks  of  course  do  not  apply  to  cases  in  which  the  opinions  of  medical 
experts  can  be  taken.  Here  it  would  be  desirable  that  one  who  has  not 
had  experience  on  the  subject  should  avoid  giving  any  opinion;  he 
might  simply  state  the  facts,  and  decline  for  want  of  experience  to  give 
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an  opinion  on  the  conclusions  to  which  they  lead.  In  pursuing  any  other 
oourse,  he  will  find  that  the  whole  weight  of  the  cross-examination  will 
fall  upon  him. 

There  are  other  remarks  on  this  subject  made  by  Elwell,  which  those 
who  are  compelled  to  attend  as  witnesses  in  a  court  of  law  will  do  well 
to  bear  in  mind  : — '  However  anxious  an  incompetent  witness  may  be  to 
appear  learned,  and  however  hard  he  may  labour  to  show  it,  he  will  ever 
find  it  a  difficult  business  to  make  the  court  and  counsel  believe  that  he  is 
really  so.  To  appear  really  learned,  he  must  be  able  to  make  the  subject 
on  which  he  gives  an  opinion  clear,  and  to  give  satisfactory  reasons  for  this 
opinion.  He  must  be  not  only  a  thinker,  but  must  satisfy  others  that  he  is 
master  of  the  subject.  Take  almost  any  one  of  the  important  scientific 
questions  upon  which  a  professional  witness  is  called  to  pass  an  opinion, 
and  unless  he  has  looked  at  the  subject  before  with  a  purpose  to  understand 
it — comprehending  its  extent,  weight,  and  relations — he  will  find  it  to  have 
suddenly  assumed  an  importance  he  had  not  suspected,  just  at  the  time 
when  the  discovery  will  add  to  his  confusion.  It  is  better  to  make  this 
discovexy  in  the  quiet  stillness  and  security  of  solitude,  than  under  the  eye 
of  a  judge  and  the  severe  scrutiny  of  counsel.  A  man,  whether  learned  or 
not — whether  in  court  or  out  of  court — will  talk  clearly  upon  a  subject 
he  well  understands,  whether  it  is  scientific  or  otherwise  ;  but  unless  it  is 
clear  in  his  oivn  mind  his  account  of  it  will  be  confused  and  unsatisfactory ".' 
(Op.  cit.,  p.  303.)  This  is  undoubtedly  the  test  to  which  every  man  should 
rigorously  submit  himself  before  entering  the  witness-box.  The  case  should 
be  viewed  in  all  possible  aspects,  and  if  an  opinion  has  been  formed,  it 
should  be  dealt  with  and  criticised  as  if  it  were  that  of  an  adversary.  As 
in  controversy,  a  disputant  should  put  himself  as  much  as  possible  into 
the  position  of  his  antagonist,  and  see  the  question  from  his  point  of  view. 
In  this  kind  of  self-examination  it  may  be  well  to  remember  two  points — 
1st,  that  there  is  no  opinion  so  certain  as  that  the  human  mind,  if  left  to 
itself,  will  not  raise  a  difference  of  opinion  upon  it ;  and  2ndly,  that  a 
man  is  never  so  near  an  error  as  when  he  claims  a  complete  immunity 
from  error. 

Rules  for  the  delivery  of  Evidence. — There  are  a  few  rules  bearing  upon 
medical  evidence  which,  if  observed,  may  save  the  witness  from  interruption 
■or  reproof  and  place  him  in  a  favourable  position  with  the  court : — 

1.  The  questions  put  on  either  side  should  receive  direct  answers,  and 
the  manner  of  the  witness  should  not  be  perceptibly  different  when  he 
is  replying  to  a  question  put  by  the  counsel,  whether  for  the  prosecution 
or  for  the  defence. 

Most  of  the  questions  put  by  counsel  in  cross-examination  will  admit 
of  an  answer  'yes'  or  'no.'  If,  from  the  ingenious  or  casuistical  mode 
in  which  the  question  is  framed,  the  witness  should  feel  that  the  simple 
affirmative  or  negative  might  mislead  the  court,  then,  after  giving  the 
answer,  he  can  appeal  to  the  judge  to  allow  him  to  qualify  it,  or  add  to 
it  any  matter  within  his  own  knowledge  and  which  is  at  the  same  time 
relevant  to  the  case.  The  witness  must  remember  that  he  takes  an  oath 
to  state  the  truth,  the  ivhole  truth,  and  nothing  but  the  truth.  On  the 
other  hand,  while  the  counsel  for  the  defence  is  bound  not  to  introduce 
falsehood,  his  object  is  not  the  discovery  or  development  of  truth.  Unless 
the  witness  is  on  his  guard,  he  may  find  that  his  affirmatives  and  negatives 
may  be  worked  into  a  shape  representing  the  reverse  of  what  he  intended, 
when  the  learned  counsel  who  has  cross-examined  him  addresses  the  jury. 

Some  counsel  adopt  the  ingenious  plan  of  compressing  two  or  three 
questions  into  one.    A  witness  unthinkingly  answers  the  last,  or  that  which 
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most  fixes  his  attention.  The  same  answer  may  not  be  strictly  applicable 
to  all,  but  the  witness  may  find,  when  too  late,  that  it  is  made  so  in  the 
defence.  In  this  case  he  should  ask  for  a  severance  of  the  questions  and 
give  separate  replies. 

Direct  answers  are  necessary,  because  it  is  only  by  them  that  the  case 
can  be  brought  clearly  before  the  court  and  jury  in  all  its  details.  Medical 
witnesses  sometimes  forget  this,  and  fall  into  answers  to  questions  float- 
ing in  their  own  minds,  or  which  they  think  are  likely  to  be  put  to  them. 
They  are  also  sometimes  disposed  to  anticipate  many  questions  by  one 
general  answer.  This  simply  creates  confusion,  and  the  witness  will  be 
told  by  counsel  to  keep  to  the  question,  and  that  he  is  coming  to  the  other 
matters  presently. 

In  a  case  involving  a  question  of  compensation  for  personal  injury  as 
a  result  of  a  railway  accident,  medical  witnesses  were  called  on  both  sides. 
The  reporter  of  the  trial  observes,  in  reference  to  the  evidence  of  one  of 
the  medical  witnesses  for  the  plaintiff  :  '  In  the  course  of  a  long  cross- 
examination,  this  witness  appeared  to  avoid  giving  "  direct "  answers  to 
the  questions  put  to  him,  and  to  affect  to  misunderstand  them,  to  such  an 

extent  as  to  draw  from  his  lordship  the  remark,  "  Do  pray,  Dr.  ,  be  a 

little  more  candid."  '  From  some  judges  a  witness  thus  acting  would  have 
met  with  a  much  more  severe  rebuke.  A  witness  should  remember,  at  all 
times,  that  he  takes  an  oath  to  state  the  ivltole  truth. 

Care  should  be  taken  by  the  medical  witnesses  not  to  arg-ue  with 
counsel.  Argument  is  not  evidence,  and  the  entering  into  it  disturbs  the 
order  of  the  proceedings.  Arguments  between  counsel  and  witnesses,  and 
even  between  medical  witnesses  themselves,  are  freely  allowed  in  the  French 
courts,  but  in  England  such  a  practice  is  not  recognized.  The  mode  in 
which  questions  are  put  by  counsel  in  cross-examination  sometimes  tends 
to  the  inti-oduction  of  argument,  but  the  witness  should  avoid  the  tempta- 
tion to  enter  into  it.  What  he  says  under  such  circumstances  is  not 
evidence,  except  in  the  form  of  answers  to  questions,  and  he  is  there  only 
for  the  purpose  of  stating  what  is  relevant  to  the  case. 

There  is  a  difference  between  evidence  and  testimony.  A  medical 
witness  sometimes  gives  much  in  the  form  of  testimony  which  amounts 
to  very  little  as  evidence.  When  he  does  not  attend  to  the  questions,  he 
testifies  to  a  variety  of  subjects  which  have  no  bearing  on  the  case,  and  do 
not  constitute  evidence.  The  decision  on  what  is  and  what  is  not  evidence 
lies  with  the  judge. 

2.  The  replies  should  be  concise,  distinct,  and  audible ;  and,  except 
where  explanation  may  be  necessary,  they  should  be  confined  strictly  to 
the  terms  of  the  question.  An  experienced  barrister  on  one  occasion  felt 
it  necessary  to  give  this  advice  to  a  witness  :  '  Reflect  before  you  answer, 
and  answer  so  that  you  may  be  heard.'  A  judge  generally  takes  full  notes 
of  the  medical  evidence  :  he  has  first  to  hear,  secondly  to  understand,  and 
thirdly  to  write  down,  the  replies  of  the  witness. 

Some  witnesses  have  a  habit  of  not  answering  the  question  which  is 
asked,  but  one  which  is  not  asked.  In  reference  to  this  practice,  which 
generally  arises  from  a  want  of  proper  attention  to  the  question,  a  judge 
made  the  following  remarks :  '  When  a  witness  does  not  answer  a  question, 
but  answers  something  else,  it  leads  persons  accustomed  to  courts  of 
justice  to  believe  that  he  prefers  not  to  answer  the  question,  but  to  put 
a  different  point  upon  the  counsel.'  Again,  we  meet  with  witnesses  who 
begin  to  answer  before  the  question  is  completed.  Some  are  concise  from 
a  dread  of  saying  too  much,  while  the  answers  of  others  are  given  in  such 
a  voluble  form,  in  the  shape  of  a  small  speech  or  lecture,  that  there  is  great 
difficulty  in  reducing  them  to  their  proper  proportions.    A  witness  Avho  is 
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so  profuse  of  information  generally  supplies  abundant  matter  for  a  long 
and  troublesome  cross-examination. 

It  bas  been  a  question  whether  a  witness  should  volunteer  evidence 
assuming  tbat  the  examination-in-chief  and  cross-examination  have  not 
brought  out  all  that  he  knows  of  the  case.  If  that  which  he  has  to  state 
is  some  matter  of  fact  within  his  own  knowledge,  or  an  opinion  based  on 
facts  within  his  knowledge,  he  will  be  allowed,  on  application  to  the  judge, 
to  make  the  statement  in  spite  of  the  efforts  of  counsel  on  either  side  to 
shut  it  out. 

The  language  in  which  the  answers  are  returned  should  be  plain  and 
simple.  Counsel  who  are  unacquainted  with  medical  tei*ms  frequently 
misapply  them,  or  use  them  in  a  wrong  sense.  There  are  few  barristers 
who  are  aware  that  in  medicine  the  term  '  symptom '  is  confined  to  the 
living  body,  and  '  appearance  '  to  the  dead  ;  and  the  witness  may  thus  find 
himself  questioned  on  the  '  appearances '  when  he  first  saw  the  patient, 
or  the  '  symptoms '  which  he  observed  on  the  post-mortem  examination 
of  the  stomach  and  bowels.  On  a  trial  for  murder,  in  which  one  of  the 
questions  at  issue  was  whether  dysentery  or  poison  was  the  cause  of 
death,  counsel  puzzled  one  of  the  medical  witnesses  by  asking-  him  whether 
during  his  attendance  he  found  any  traces  of  '  dysuria  '  in  the  faeces.  There 
is  no  doubt  he  intended  to  refer  to  the  state  of  the  fasces  like  that  met 
with  in  dysentery,  but  the  professional  term  employed  by  him  signified 
a  '  difficulty  in  passing  urine.'  A  judicious  witness  will  avoid  anything 
like  a  triumph  over  his  examiner  under  such  circumstances,  and  simply 
put  him  right. 

3.  Answers  to  questions  should  be  neither  ambiguous,  undecided,  nor 
evasive.  An  ambiguous  answer  necessarily  leaves  the  witness's  meaning 
doubtful,  and  calls  for  an  explanation.  An  undecided  answer — indicated 
by  the  words  '  I  believe,'  '  I  think,'  '  It  might  be,'  or  '  My  impression 
is  ' — is  not  sufficient  for  evidence.  Did  the  wound  cause  death  ?  Was 
death  caused  by  loss  of  blood  or  poison  ?  If,  by  a  proper  consideration  of 
all  the  medical  facts,  the  witness  has  come  to  a  conclusion  on  the  subject, 
his  answer  should  be  expressed  in  plain  and  decided  language,  either  in 
the  affirmative  or  negative.  A  man  who  has  formed  no  conclusion  is  not 
in  a  position  to  give  evidence.  No  opinion  should  be  given  for  which  the 
witness  is  not  prepared  to  assign  reasons ;  and,  except  by  permission  of 
the  court,  no  medical  opinion  should  be  expressed  on  facts  or  circum- 
stances observed  by  others.  A  hesitating  witness  will  be  met  with  the 
question, — Have  you  any  doubt  about  it  ?  or, — Was  it  so  or  not  ? — to 
which  a  reply  in  the  affirmative  or  negative  must  be  given.  If  the  witness 
fairly  entertains  doubts  about  the  matter  at  issue,  it  is  his  duty  to  express 
them  at  once,  and  not  allow  them  to  be  extorted  from  him  piecemeal  by  a 
series  of  questions. 

Chemical  witnesses  have  occasionally  certified  to  the  discovery  of 
'  imperceptible,'  '  unmistakable,'  or  '  undoubted '  traces  of  poison  in  the 
liver,  &c.  Such  terms  naturally  convey  to  the  shrewd  mind  of  the 
examiner  that  the  witness  has  some  lurking  doubt  or  suspicion  of  mistake 
in  his  mind,  for  that  of  which  we  are  sure  requires  no  such  terms  to 
express  our  meaning.  If  poison  has  been  discovered,  the  statement  of 
the  fact  is  sufficient. 

4.  The  replies  should  be  made  in  language  free  from  technicality  and 
exaggeration.  Some  remarks  have  been  elsewhere  made  in  reference  to 
the  use  of  technical  terms  in  drawing  up  medico-legal  reports.  If  medical 
men  could  be  made  aware  of  the  ridicule  which  they  thus  bring  on  their 
evidence,  otherwise  good,  they  would  at  once  strive  to  dispense  with  such 
language.    A  witness  is  perhaps  unconsciously  led  to  speak  as  if  he  were 
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addressing  a  medical  assembly,  instead  of  plain  men  like  the  members  of 
a  common  jury  who  are  wholly  ignorant  of  the  meaning  of  medical  tercns, 
and  barristers  who  are  but  imperfectly  acquainted  with  them.  Thus  a 
medical  man  will  speak  of  an  '  exacerbation '  instead  of  '  increase '  of 
symptoms,  of  the  '  integuments  of  the  cranium '  instead  of  the  '  skin  of 
the  head,'  while  a  common  cut  is  described  as  an  'incision,'  and  a  black 
eye  as  'a  tumefaction  of  the  orbit.'  On  a  trial  for  an  assault  which 
took  place  at  assizes  some  years  since,  a  medical  witness  informed  the 
court  that  on  examining  the  prosecutor,  he  found  him  suffering  from  '  a 
severe  contusion  of  the  integuments  under  the  left  orbit,  with  great  extra- 
vasation of  blood  and  ecchymosis  in  the  surrounding  cellular  tissue,  which 
was  in  a  tumefied  state.  There  was  also  considerable  abrasion  of  the 
cuticle.'  Judge:  'You  mean,  I  suppose,  that  the  man  had  a  bad  black 
eye  ?  '  Witness:  'Yes.'  Judge  :  '  Then  why  not  say  so  at  once  ?  '  This 
most  erudite  description  of  the  injury  was  at  once  X'esolved  by  the  judge 
into  two  plain  Saxon  words,  the  meaning  of  which  every  one  in  court 
could  understand.  In  a  case  of  child-murder,  a  medical  witness  who 
was  asked  to  state  simply  the  cause  of  death,  said  that  it  was  owing  to 
'  atelectasis,  and  general  engorgement  of  the  pulmonary  tissue.'  This  is 
pedantry ;  and  if  such  language  is  employed  by  a  witness  with  a  view  of 
impressing  the  court  with  some  idea  of  his  learning,  it  wholly  fails  of  its 
effect.  Barristers  and  reporters  put  down  their  pens  in  despair,  and  the 
time  of  the  court  is  wasted  until  the>witness  has  condescended  to  translate 
his  ideas  into  ordinary  language.  Lord  Chancellor  Hatherley  well  observed 
that  '  a  scientific  witness  in  giving  his  evidence  should  avoid  as  much  as 
possible  the  use  of  technical  scientific  language,  especially  if  the  case  is 
before  a  jury.  This  is  especially  desirable  when  the  evidence  is  medical, 
for  really  many  technical  words  in  medicine  seem  to  be  invented  to  cover 
ignorance.  But  be  this  as  it  may,  a  witness  is  always  suspected  of  affec- 
tation, and  the  court  and  jury  are  but  little  instructed  when  avast  amount 
of  learned  phraseology  is  poured  forth  instead  of  a  clear  statement  of  the 
witness's  opinion.' 

5.  In  giving  evidence  of  opinion  a  medical  witness  must  take  care  not 
to  base  it  on  any  statemeiits  made  by  others,  or  on  circumstances  which 
may  have  come  to  his  knowledge  by  public  rumour.  Again,  his  evidence 
should  be  confined  only  to  subjects  properly  within  the  range  of  medical 
science,  and  on  which,  as  a  professional  man,  he  is  competent  to  speak.  In 
a  trial  for  murder  by  wounding,  in  which  the  identity  of  the  prisoner  was 
in  question,  a  medical  man  stated  that  he  compared  certain  footmarks  with 
the  boots  taken  from  the  prisoner,  and  he  found  that  they  corresponded. 
A  comparison  had  also  been  made,  but  not  at  the  same  time,  by  a  police- 
officer,  more  accustomed  to  matters  of  this  kind.  On  cross-examination, 
there  was  such  a  want  of  agreement  between  the  surgeon  and  the  constable 
respecting  the  number  of  nails  in  the  boots  and  the  number  indicated  by 
the  footprints,  that  no  reliance  could  be  placed  on  this  portion  of  the 
evidence.  In  reference  to  this  discrepancy,  the  judge  remarked  that  a 
medical  man  should  confine  himself  to  matters  belonging  to  his  own  pro- 
fession, and  not  take  upon  himself  the  duties  of  a  police-constable.  There 
are  some  points  in  reference  to  gunshot  wounds  which  can  be  better 
explained  by  a  gun  or  shot-manufacturer  than  by  a  medical  witness — cuique 
in  sua  arte  credendum. 

Exaggerated  language  should  be  avoided.  There  is  a  tendency 
among  some  medical  witnesses  to  express  their  views  in  a  superlative 
degree.  If  a  part  is  simply  inflamed,  it  is  frequently  described  as  '  in- 
tensely '  inflamed.  One  witness  may  speak  of  patches  of  ulceration  in  the 
intestines,  another  will  describe  the  same  condition  as  'extensive  ulceration.' 
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On  a  trial  for  murder  by  poisoning,  a  witness  when  asked  by  the  court  as 
to  his  experience  of  the  effects  of  the  poison  on  man  and  animals,  said  that 
he  had  seen  '  some  dozens  of  cases.'  These  '  dozens  '  on  cross-examination 
as  to  time,  place,  and  circumstances,  were  reduced  to  the  modest  propor- 
tion of  about  six  to  eight  cases.  This  use  of  exaggerated  language  often 
leads  to  apparent  conflict  in  medical  testimony.  It  is  not  creditable  to 
the  witness,  and  throws  a  doubt  upon  the  whole  of  his  evidence. 

The  use  of  Notes  in  Evidence. — This  subject  will  be  more  fully  con- 
sidered in  another  part  of  the  work. 

Medical  Experts. — In  cases  of  a  complicated  nature  and  involving  im- 
portant interests,  it  is  customary  to  call  in  medical  or  scientific  experts,  who, 
by  reason  of  their  special  experience  in  certain  branches  of  the  profession, 
are  presumed  to  be  able  to  guide  the  court  to  a  proper  understanding  of 
the  facts  of  the  case.  In  questions  of  legitimacy  or  divorce,  obstetricians  of 
high  standing  are  consulted  on  both  sides ;  in  questions  affecting  the  sanity 
of  persons,  those  who  have  acquired  a  reputation  in  the  treatment  or 
observation  of  the  insane  are  selected ;  in  the  various  obscure  injuries 
resulting  from  railway  accidents,  surgeons  of  repute, — and  in  questions  of 
life-insurance,  physicians  of  high  standing  are  summoned  as  experts  to 
give  the  results  of  their  experience.  There  are  many  of  these  cases,  in- 
cluding some  in  criminal  law,  which  coiild  not  possibly  be  settled  without 
this  collateral  aid — the  questions  at  issue  not  being  based  on  matters  of 
fact  occurring  within  the  ordinary  range  of  practice,  so  much  as  on  an 
enlarged  experience  of  a  particular  department.  There  is,  however,  a  strong 
public  feeling  against  the  admission  of  the  testimony  of  experts.  One  able 
writer  remarks : — '  It  is  impossible  to  shut  out  such  evidence  altogether, 
but  there  is  nothing  which  brings  more  discredit  upon  the  administration 
of  justice.  There  is  one  consequence  of  its  admission  which  is  common  to 
all  cases  in  which  it  occurs  :  it  is,  that  no  difficulty  has  ever  been  found  in 
obtaining  any  amount  of  evidence  of  this  description,  on  either  side  of  any 
point  at  issue.  There  is  a  contest  as  to  whether  a  vitriol  or  a  gas  manu- 
factory is  a  nuisance.  Twenty  chemists  of  fair  character  and  scientific 
acquirements  come  forward  to  swear  that  the  effluvia  evolved  by  these  pro- 
cesses are  producing  the  most  deadly  fevers,  and  twenty  others,  equally 
eminent,  will  give  just  as  positive  testimony  that  the  gases  are  absolutely 
wholesome,  and  rather  fattening  than  otherwise.  These  things  are  of 
everyday  experience.'    There  is  here  some  use  of  exaggerated  language. 

It  will  frequently  be  the  duty  of  a  medical  expert,  in  civil  as  well  as  in 
criminal  cases,  and  in  all  actions  for  malapraxis,  to  pass  an  opinion  on  the 
practice  of  another  professional  man.  On  such  occasions,  while  there 
should  be  no  suppression  of  the  truth,  a  witness  is  bound,  in  answering* 
questions  put  to  him  by  counsel,  to  state  his  opinion  and  the  grounds  on 
which  it  is  based  clearly  and  distinctly.  It  may  be  hard  to  condemn  a 
brother  practitioner,  but  it  would  be  still  harder  to  ignore  the  public 
interest,  and  condemn  ourselves  and  our  profession  by  concealing  that 
which  we  know  to  be  true,  or  by  suppressing  what  we  honestly  believe. 
There  is  no  etiquette  in  the  profession  which  demands  such  a  sacrifice  of 
principle  as  this  conduct  involves.  A  medical  witness  is  not  bound  to  be 
forward  in  pointing  out  and  suggesting  defects,  or  in  endeavouring  to 
lower  another  practitioner  in  the  opinion  of  the  public  ;  but  nothing  should 
be  concealed  which  is  relevant  to  the  elucidation  of  the  case  in  issue. 
The  golden  rule,  '  Do  unto  others  as  you  would  that  they  should  do  unto 
you,'  should  be  sti-ictly  observed  on  these  occasions. 

Certain  lunacy  cases,  and  cases  of  compensation  for  bodily  injury  by 
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railway  accidents,  have  drawn  particular  attention  to  the  testimony  of 
experts.  Lord  Westbury  in  referring  to  experts  in  lunacy  in  the  Windham 
case,  remarked  that  they  came  forward  to  swear  away  the  sanity  of  per- 
sons, and  when  their  reasons  were  examined  it  was  found  that  persons 
asserted  to  be  insane,  could  not  answer  questions  which  some  of  the 
witnesses  themselves  were  also  unable  to  answer.  '  The  absence  of  explicit 
statement,'  said  Lord  Westbury,  '  was  abundantly  made  up  by  the  flow" 
of  hard  names,  which  no  doubt  had  great  weight  with  the  jury.  "  I 
should  call  unsoundness  of  mind  a  mixture  of  chronic  mania  and  demen- 
tia," said  one  doctor  ;  "  speaking  in  popular  language,  I  should  call  it  a 
mixture  of  mania  and  fatuity  occurring  in  a  person  once  having  a  sane 
understanding."  Another  learned  physician  examined  the  same  lady,  no 
doubt  with  great  cleverness,  and  thought  he  would  try  her  knowledge  of 
law.  He  therefore  asked  her  several  questions  about  the  Constitution, 
but  when  similar  questions  were  addressed  to  him  by  counsel  he  himself 
betrayed  considerable  uncertainty  and  hesitation.  In  the  examination  of 
an  alleged  lunatic  in  another  of  these  cases,  she  was  asked  how  much  100Z. 
a  year  would  give  per  week;  and  she  was  not  able  to  tell,  and  this  was 
relied  on  as  a  proof  of  her  insanity ;  but  upon  cross-examiuation  of  the 
medical  man  who  was  giving  evidence  of  her  lunacy,  he  was  asked  whether 
he  himself  could  tell  how  much  per  week  100Z.  a  year  would  give:  he 
hesitated.  He  was  then  asked  whether  he  did  not  know  or  declined  to 
tell ;  his  reply  was  that  he  declined  to  tell.' 

It  cannot  be  denied  that  experts  have  frequently  introduced  into  their 
evidence  speculative  fancies  and  theories,  not  warranted  by  a  proper 
induction  from  the  facts ;  but  it  is  clear  that  in  all  trials  requiring  special 
knowledge,  if  justice  is  to  be  administered,  a  court  of  law  must  be  assisted 
by  those  who  possess  that  knowledge.  The  author  has  elsewhere  suggested 
the  cause  of  the  evil,  and  what  would  prove  a  remedy.  The  cause  of  the 
evil  is  that  the  solicitors  on  each  side  are  allowed  to  search  the  whole 
profession,  until  they  can  find  one  or  more  persons  ready  to  adopt  their 
respective  views ;  when  once  in  court,  provided  a  man  can  call  himself  a 
'doctor,'  his  qualifications  and  experience  sometimes  escape  a  rigid  scrutiny. 
Persons  have  thrust  themselves,  or  have  been  thrust  into  cases  as  experts, 
without  any  pretensions  to  such  a  title,  either  by  their  professional  standing 
or  experience.  A  man  who  may  have  been  engaged  for  a  few  years  only 
in  the  ordinary  routine  of  medical  practice,  and  who  may  have  had  no 
special  experience  on  the  subject  on  which  an  opinion  is  required,  will  be 
described  by  his  counsel  as  '  a  most  learned  and  eminent  member  of  the 
profession,  on  whose  opinion  the  jury  are  as  much  entitled  to  rely  as  on 
that  of  the  "highly  respectable  gentleman"  called  on  the  other  side,'  &c. 

Cockburn,  C.J.,  in  commenting  upon  evidence  so  obtained,  observed, 
'  that  it  was  in  the  nature  of  things,  that  those  who  gave  scientific  evidence 
should  lean  slightly  to  the  side  upon  which  they  were  giving  their  testi- 
mony, not  from  any  dishonest  intention,  but  from  a  perfectly  natural  and 
human  failing,  as  in  such  cases  a  man  was  apt  to  look  with  a  keener  eye 
on  those  things  favourable  to  his  own  side,  than  on  those  which  were 
unfavourable.' 

Bovill,  C.J.,  in  making  some  remarks  on  medical  evidence,  said :  '  The 
great  misfortune  or  defect  in  medical  testimony  hitherto  has  been  that 
medical  men,  like  many  other  professional  men,  have  been  too  much  in 
the  habit  of  making  themselves  partisans  in  endeavouring  to  support  the 
particular  views  of  the  parties  on  whose  behalf  they  have  been  called,  and 
this  has  led  to  conflicts  of  opinion  which  have  sometimes  appeared  not  very 
creditable  to  the  profession.'  Lord  Hatherley  thus  expressed  his  views 
on  the  subject :  '  A  witness  to  facts  knows  that  it  would  be  base  beyond 
VOL.  I.  d 
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measure  to  bend  liis  evidence  so  as  to  suit  the  ease  of  him  on  whose  behalf 
he  is  called,  and  that  his  only  duty  is  to  state  plainly  without  colour  or 
fencing  what  he  knows  as  a  fact.  But  the  witness  who  gives  an  opinion  is 
selected  by  the  litigant,  after  communicating  with  many  of  the  same  pro- 
fession as  the  witness,  and  when  so  selected  he  is  expected  to  express  a 
particular  opinion.  He  may  honestly  entertain  it  when  first  selected,  but 
then  it  is  like  the  case  of  a  counsel's  opinion:  the  counsel  gives  his  opinion 
on  the  statement  of  facts  submitted  to  him,  but  perhaps  after  hearing  the 
other  side  he  would  find  the  case  wholly  altered,  and  would  say  so.  The 
scientific  witness  called  into  court  by  the  plaintiff  is  generally  expected  to 
support  his  case  in  cross-examination,  when  many  views  may  be  suggested 
that  may  really  modify  the  witness's  judgment ;  but  even  after  facts  have 
been  proved  that  ought  to  modify  it,  the  witness  frequently  holds  to  his 
original  opinion.  Every  witness  should  eschew  altogether  the  notion  of 
partisanship.  He  should  be  ready  to  give  his  opinion  frankly  and  unre- 
servedly, regardless  how  it  may  tell.  He  is  there  not  as  an  advocate,  but  in 
order  to  inform  the  court  and  jury  to  the  best  of  his  judgment.  In  fact,  I 
think  a  judge  ought  to  call  in  scientific  evidence  as  in  lunacy  cases,  and 
I  doubt  whether  any  opinion  on  oath  should  ever  be  given.  The  jury  would 
then  see  that  it  was  opinion  only — the  witness  would  with  more  decorum 
modify  his  opinion,  and  would  acquire  the  habit  of  believing  himself  to  be, 
not  a  partisan  but  an  expert,  thus  rendering  assistance  of  greater  value.' 

Men  of  acknowledged  skill  and  good  professional  experience  sometimes 
quite  forget  their  proper  duties  as  experts,  and  lay  themselves  open  to 
censure.  An  expert  is  usually  called  to  give  an  opinion  on  certain  facts 
laid  before  the  court  in  the  evidence  of  other  witnesses :  thus  certain 
appearances  may  be  described  as  having  been  seen  in  the  stomach  or  brain, 
and  he  may  be  asked  to  state  the  conclusions  to  which  such  appearances 
lead.  A  medical  practitioner  may  describe  accurately  what  he  sees,  but 
may  not  have  sufficient  experience  to  draw  a  correct  conclusion.  In  this 
case  an  expert  may  differ  from  him  and  totally  alter  the  bearing  of  the 
case.  So  a  man  may  describe  certain  symptoms  which  an  expert  may 
say  are  or  are  not  consistent  with  poisoning,  but  he  must  take  care  that 
he  does  not  alter  or  distort  the  facts  deposed  to  by  other  witnesses,  in 
order  to  fit  into  the  case  his  own  theories  or  opinions.  The  alteration  of 
facts  to  suit  special  views  is  by  no  means  unfrequent,  and  an  expert  who 
thus  deliberately  mangles  the  evidence  of  others  cannot  escape  the  charge 
of  being  a  partisan  or  an  advocate  in  the  case — a  character  wholly  incon- 
sistent with  that  of  a  witness,  who  should  aim  to  be  in  all  things  impartial. 
A  glaring  instance  of  this  kind  occurred  (Guildford  Sum.  Ass.,  1862)  in 
an  action  against  a  railway  company  for  damages  for  personal  injury. 
The  condition  of  the  plaintiff  was  accurately  described  by  his  medical 
attendant.  Some  eminent  surgeons  who  had  examined  him  were  called 
as  experts  to  depose  to  his  present  and  probably  future  condition.  Other 
equally  eminent  surgeons  were  called  as  experts  on  the  part  of  the  com- 
pany, and  they  differed  (as  well  they  might)  on  the  speculative  question 
when  the  man  was  likely  to  recover  entirely  from  the  effects  of  the  acci- 
dent. One  of  the  most  distinguished  surgical  experts  for  the  defence, 
however,  began  by  saying  that  plaintiff  had  only  sustained  a  '  considerable 
shake ' ;  but  shakes  are  not  commonly  recognized  as  surgical  accidents, 
and  the  surgeon  on  the  other  side  had  described  this  '  shake,'  from  actual 
examination,  as  a  'concussion  of  the  spine.'  But  the  witness  continued — 
'  And  as  to  what  was  said  of  congestion  of  the  fibrous  tissue,  it  was  mere 
phraseology  not  indicating  actual  facts.'  The  judge  who  tried  the  case 
observed  that  he  could  hardly  take  that  as  evidence.  '  The  witness  must 
state  facts,  or  his  opinion  from  facts.'    The  witness  then  disputed  the  facts. 
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but  the  judge  told  him  that  he  had  no  right  to  do  so,  and  that  he  must 
(jive  his  opinion  on  the  facts  as  proved.  In  these  few  words  are  defined 
the  whole  of  the  duties  of  an  expert  who  presents  himself  as  a  witness. 
The  above  example  shows  clearly  what  ought  to  be  avoided,  and  it 
corroborates  an  observation  elsewhere  made  that  the  greatest  professional 
knowledge  and  skill  may  co-exist  with  an  entire  ignorance  of  the  proper 
methods  of  employing  this  knowledge  to  aid  the  administration  of 
the  law. 

The  subject  of  experts,  and  the  mode. in  which  their  evidence  should 
be  received,  has  been  ably  handled,  in  a  legal  point  of  view,  by  Stephen,  J. 
('Criminal  Law,'  p.  209).  He  objects  to  the  proposition  of  referring 
scientific  questions  to  them,  even  when  nominated  by  the  court,  and  he 
considers  a  common  jury  better  qualified  than  experts  to  deal  with  and 
decide  on  all  points  of  scientific  evidence.  One  of  the  reasons  which  he 
assigns  for  his  objection  will  probably  surprise  the  medical  reader  :  it  is, 
that  experts  so  nominated  and  employed,  i.e.  as  assessors  to  the  judge  and 
in  the  absence  of  a  jury,  would  only  direct  their  minds  to  the  truth.  'A 
juror,'  he  observes,  'is  not  a  scientific  inquirer,  but  a  judge  bound  by  oath 
to  say  whether  or  not  certain  evidence  satisfies  his  mind ;  a  scientific 
inquirer  is  not  bound  by  anything  of  the  kind.'  He  considers  the  sug- 
gestion to  be  based  on  a  misapprehensiou  of  the  result  to  be  reached  and 
the  mode  of  reaching  it :  'It  assumes  that  the  object  of  the  inquiry  is  the 
attainment  of  the  truth  simply,  and  that  scientific  men  are  more  likely  to 
attain  it  than  others.  To  this  it  may  be  replied,  that  the  result  to  be 
reached  is  not  truth  simply,  but  such  an  approach  to  truth  as  the  average 
run  of  men  are  capable  of  making,  and  that  the  result  is  more  likely  to 
be  found  in  the  opinions  of  common  than  scientific  jurors.'  (loc.  cit.)  On 
this  it  may  be  observed,  that  while  experts  have  the  same  power  of  dealing 
with  common  things  as  common  jurors,  they  have  an  additional  special 
power  of  making  that  approach  to  truth  on  scientific  subjects,  which 
common  jurors  certainly  do  not  possess.  It  would  also  appear  from 
this  reasoning,  that  in  a  judicial  inquiry  affecting  a  person  charged  with 
murder,  something  less  than  truth  is  more  satisfactory  for  the  purposes 
of  justice  than  truth  itself. 

But  the  question  regarding  this  employment  of  experts  as  assessors, 
and  the  avoidance  of  the  imputation  of  their  appearing  as  hired  retainers 
in  a  case,  is  practically  answered  in  the  Admiralty  Courts.  Four  Masters 
of  the  Trinity  House,  experienced  in  all  the  rules  of  navigation,  give  their 
opinions  on  questions  submitted  to  them,  as  nautical  experts,  by  the 
court ;  and  without  creating  any  charge  of  injustice  in  the  decisions  of 
the  court,  they  constantly  guide  these  decisions  by  answering  certain 
difficult  nautical  questions.  In  a  case  in  which  two  ships  come  into 
collision,  both  parties  contend  they  are  right,  or  the  case  would  not  be 
litigated.  The  question  turns  upon  the  respective  positions  of  the  ships, 
the  setting  of  certain  sails,  the  direction  of  winds,  tide  and  currents,  and 
whether  the  helm  should  have  been  ported  or  starboarded  before  the 
collision.  These  nautical  experts  acquit  themselves  with  satisfaction : 
but  if  such  a  trial  took  place  before  a  jury,  and  each  captain  was  allowed 
to  select  his  own  experts  as  witnesses,  there  would  probably  be  the  same 
dissatisfaction  as  that  which  now  exists  in  reference  to  trials  involving 
other  branches  of  scientific  evidence.  On  this  subject  a  writer  justly 
remarks  : — 'It  is  true  that  in  all  trials  requiring  special  knowledge  the 
court  must  be  assisted  by  those  who  have  that  knowledge.  But  it 
would  contribute  very  much  to  the  morality  of  science  and  to  the  due 
administration  of  justice  if  this  assistance  were  not  allowed  to  be  given 
by  witnesses  hired  and  brought  forward  by  the  parties.    The  inconveni- 
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cnce  has  been  provided  against  in  some  cases  with  admirable  effect.  In 
the  Lunacy  Commission  the  visits  are  made  throughout  the  kingdom  by 
barristers  and  physicians  associated  in  pairs,  the  one  educated  to  the 
investigation  of  law  and  facts,  the  other  to  the  diagnosis  of  diseases. 
This  has  worked  admirably.  So  in  shipping  cases,  where  it  is  necessary 
that  the  court  should  be  assisted  by  nautical  knowledge,  the  Elder 
Brethren  of  the  Trinity  House  are  not  put  into  the  witness-box  by  the 
parties  to  the  suit,  but  are  placed  on  the  Bench,  and  act  with  judicial 
responsibility.  In  all  cases  we  think  that  the  light  which  science  can 
throw  upon  the  question  should  come  not  from  a  witness  who  is  paid  to 
refract  it,  and  who,  if  his  judgment  or  his  conscience  will  not  allow  him 
to  make  it  tell  for  his  client,  is  not  called,  but  from  a  man  who  has  no 
bias,  who  is  chosen  either  by  both  parties  or  by  the  court,  and  who  is 
rather  an  assessor  than  a  witness.  In  lunacy  cases  the  presence  of  one 
or  more  of  the  physicians  of  the  Lunacy  Commission,  sitting  with  the 
judge,  and  aiding  the  jury  in  their  examination,  would  be  of  more  value 
than  the  evidence  of  a  hundred  madhouse  keepers.'  Some  sensible 
remarks  on  this  subject,  made  by  a  Medical  Committee  of  the  American 
Academy,  will  be  found  in  the  'Med.  Times  and  Gaz.,'  1870,  I.  p.  370. 

There  can  be  no  doubt  that  the  present  system  discourages  some 
eminent  and  upright  men,  who  could  by  their  special  knowledge  solve 
many  important  questions,  from  appearing  as  witnesses.  Several  have 
uniformly  refused  on  this  ground  to  attend  as  experts  in  a  court  of  law. 
A  distinguished  chemist,  a  gentleman  of  strict  honour  and  integrity,  was 
once  asked  by  counsel — in  the  first  question  put  to  him  in  cross-examina- 
tion— '  When  and  by  whom  were  you  first  retained  in  this  case  ?  '  With- 
out directly  imputing  bribery  and  perjury  to  the  witness,  the  innuendo 
to  the  court  and  jury  was  to  the  effect  that  this  gentleman  had  received 
his  fee  to  maintain  a  client's  cause,  wholly  irrespective  of  the  oath  which 
he  had  taken.  As  counsel  on  both  sides  look  on  the  experts  opposed  to 
them  in  the  light  of  hired  advocates,  it  is  obvious  that  so  long  as  this 
system  lasts,  it  must  have  a  deterring  effect  on  the  higher  and  better 
class  of  witnesses,  who,  whenever  they  have  the  option,  will  avoid  placing 
themselves  in  such  a  position  as  to  have  imputations  of  venality  and 
untruthfulness  thrown  out  against  them  in  a  public  court.  In  a  corre- 
spondence with  the  late  Dr.  Andrew  Combe  of  Edinburgh,  many  years 
since,  he  informed  the  author  that  he  had  been  consulted  in  a  case  in 
which  a  gentleman  was  considered  to  be  incompetent  to  manage  his  affairs. 
He  says  in  his  letter  :  '  I  was  required  to  go  and  examine  him  on  twenty- 
four  hours'  notice,  but  I  insisted  first  on  receiving  some  account  of  him, 
and  being  allowed  to  form  an  unbiassed  opinion  of  the  results  of  the  ex- 
amination. With  some  difficulty  I  obtained  his  history,  and  on  perusing 
it  saw  a  strong  probability  that  my  opinion  would  be  adverse  to  those  who 
consulted  me.  They  of  course  professed  pure  impartiality,  but  it  was 
manifest  that  my  opinion  was  expected  to  confirm  theirs.  Had  I  been 
called  by  the  sheriff,  for  example,  I  might  have  given  impartial  evidence.' 
Baly,  Munro,  Wood,  and  the  author  were  required  to  give  their  opinions 
in  a  similar  case.  They  insisted  upon  being  allowed  to  make  a  full 
examination  of  the  alleged  lunatic,  and  the  result  was  that  their  opinions 
were  completely  adverse  to  those  who  consulted  them,  much  to  their  dis- 
appointment. They  declined  to  give  evidence  in  the  case.  It  is  a  fact 
worthy  of  note,  that  in  criminal  trials,  where  life  is  concerned,  no  provi- 
sion is  made  by  the  English  law  for  enabling  a  judge  to  take  the  opinions 
of  one  or  more  medical  or  scientific  experts,  not  connected  with  the  case, 
although  such  a  practice  would  be  attended  with  great  public  benefit.  If 
there  is  conflicting  medical  evidence  he  can  only  direct  an  acquittal.  In 
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reference  to  actions  for  railway  accidents  the  law  has  interposed.  By  an 
Act  passed  in  18(38  (31  ajid  32  Victoria,  cap.  119,  sec.  26)  it  is  enacted 
that,  'whenever  any  person  injured  by  an  accident  on  a  railway  claims 
compensation  on  account  of  the  injury,  any  judge  of  the  court  in  which 
proceedings  to  recover  such  compensation  are  taken,  or  any  person,  who 
by  the  consent  of  the  parties  or  otherwise,  has  power  to  fix  the  amount  of 
compensation,  may  order  that  the  person  injured  be  examined  by  some 
duly  qualified  medical  practitioner  named  in  the  order,  not  being  a  witness 
on  either  side,  and  may  make  such  order  with  respect  to  the  costs  of  such 
examination  as  he  may  think  fit.'  This  power  was  exercised  by  Kelly, 
C.B.,  in  a  railway  case[(Exch.,  Dec,  1871).  Three  physicians  were 
examined  and  gave  their  opinions  on  the  degree  of  injury  sustained.  An 
eminent  surgeon,  who  had  not  been  consulted  in  the  case,  was  required 
under  the  judge's  order  to  draw  up  a  special  report  from  the  facts  proved 
in  evidence.  This  report  was  given  in  evidence,  and  confirmed  the  state- 
ments of  the  witnesses  for  the  plaintiff  ;  a  verdict  was  given  accordingly. 
Such  a  principle  should  be  extended  to  all  cases  involving  criminal  charges 
and  requiring  medical  or  scientific  evidence  for  their  elucidation. 

Medical  Counsel. — Some  barristers,  who  feel  themselves  unable  to  dis- 
cuss the  medical  bearings  of  a  question,  are  in  the  habit  of  employing 
medical  men  to  instruct  them  on  the  best  mode  of  endeavouring  to  cross- 
examine  medical  witnesses,  so  as  if  possible  to  place  the  case  in  another 
light  before  a  jury.  It  is  obvious  that  even  if  interference  were  prudent 
under  the  present  system  of  summoning  medical  witnesses,  the  law  could 
not  interfere  to  check  a  practice  which  is  certainly  liable  to  lead  to  evil 
results ;  for  the  parties  who  give  the  suggestions  which  may  suit  the 
purpose  of  an  advocate  do  not  always  act  as  witnesses,  and  therefore 
cannot  have  their  own  means  of  knowledge  or  sources  of  experience  fairly 
tested,  while  the  selected  medical  facts  or  opinions  which  they  may  com- 
municate to  the  advocate  may  have  the  effect  of  confusing  the  minds  of 
the  jury.  Under  these  circumstances,  the  result  must  depend  on  the 
acumen  and  medical  knowledge  possessed  by  the  judge  who  tries  the  case. 

The  question  has  been  frequently  asked,  May  not  a  medical  witness 
honestly  take  up  the  defence  of  a  prisoner  ?  Is  it  always  certain  that 
the  case  for  the  prosecution  is  indisputably  correct  ?  The  latter  question 
admits  of  a  simple  answer,  which  will  show  the  course  that  may  be  fairly 
pursued.  The  evidence  for  a  prosecution  may  involve  a  serious  medical 
error,  as  well  as  the  evidence  for  a  defence.  Assuming,  from  his  know- 
ledge of  the  ascertained  facts  of  the  case,  a  witness  believes  bond  fide  that 
the  medical  opinions  for  the  prosecution  are  incorrect  or  contrary  to  his 
own  experience,  he  has  a  right  to  interfere  and  point  out  what  he  con- 
siders to  be  an  error  of  fact  or  opinion.  What  he  has  to  state,  however, 
in  this  behalf  should  be  publicly  stated  on  oath,  so  that  his  experience, 
motives,  and  honesty  of  purpose  may  be  fairly  and  openly  tested  by  a 
cross-examination.  He  should  remember  that  his  interposition  is  only 
justifiable  in  the  interests  of  justice  as  well  as  of  the  public,  and  not  simply 
in  the  personal  interest  of  the  accused.  If  he  is  retained  and  paid  by  the 
prisoner's  legal  advisers  to  defend  the  prisoner's  interest,  wholly  irrespec- 
tive of  the  public  interests,  he  is  simply  a  medical  counsel  or  advocate. 
It  is  this  kind  of  interference,  on  the  part  of  some  medical  and  scientific 
witnesses,  which  has  laid  the  whole  profession  under  a  general  censure. 
When,  as  in  certain  criminal  trials,  men  thus  hire  themselves  for  the  pur- 
pose of  a  defence,  i.e.  to  rescue  an  accused  person  from  the  penalty  due  to 
a  crime  which  there  may  be  strong  reason  to  believe  he  has  committed, 
they  may  justly  be  called,  in  the  language  of  a  great  lawyer,  traffickers 
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in  evidence.  In  one  important  ease  (Berj.  v.  Tatvell,  Aylesbury  Ass.. 
1845),  a  woman  died  from  the  effects  of  prussic  acid,  and  a  fatal  quantity 
of  that  poison,  amounting  to  one  grain,  was  clearly  discovered  in  the 
stomach  of  deceased  by  an  experienced  chemist.  As,  from  the  moral  and 
circumstantial  evidence,  the  guilt  of  the  man  could  scarcely  be  disputed, 
an  attempt  was  made  to  destroy  the  effect  of  the  chemical  evidence,  and 
to  impose  on  the  common  sense  of  the  jury,  by  the  statement  that  the 
deceased  had  eaten  some  apples,  that  the  pips  of  apples  contained  the 
principles  for  producing  jjrussic  acid  in  the  human  stomach,  and  that 
the  poison  found  in  this  case  had  resulted  wholly  or  in  part  from  the 
apple-pips.  This  monstrous  chemical  proposition  met  with  no  acceptance 
from  the  jury  ;  they  preferred  the  doctrines  of  common  sense  to  this 
pseudo-scientific  theory.  The  interference  in  this  case  for  the  defence, 
could  not  have  been  based  on  any  bond- fide  belief  that  the  chemical  evi- 
dence for  the  prosecution,  on  Avhich  the  conviction  of  the  prisoner  chiefly 
turned,  was  untrustworthy. 

In  cases  in  which  medical  men  summoned  as  witnesses  lend  themselves 
as  advocates  to  the  party  consulting  them,  for  the  purpose  of  weakening 
or  overthrowing  the  scientific  evidence  on  the  other  side,  in  spite  of  its 
consistency  and  accordance  with  sound  medical  doctrines,  they  lose  sight 
of  their  true  position,  and  justly  expose  themselves  to  severe  censure. 
If,  on  hearing  the  evidence  to  facts  on  the  side  of  the  party  consulting 
them,  they  find  the  complexion  of  the  case  altered,  and  that  they  cannot 
support  it  as  they  believed  they  were  in  a  position  to  do,  it  is  their  duty 
to  themselves  and  their  profession  as  well  as  to  the  public  interests — 
which  are  always  superior  to  private  interests — to  withdraw  from  the 
case.  No  man  should  ever  appear  to  support  that  which  he  does  not 
believe  to  be  true. 

In  civil  cases  it  is  not  always  easy  to  say,  until  the  evidence  has  been 
heard  in  court,  whether  scientific  opinions  should  be  in  favour  of  plaintiff 
or  defendant ;  and  herein  lies  the  great  advantage  arising  from  the 
opinions  of  scientific  experts  employed  as  assessors.  There  may  be  on 
each  side  a  portion  of  truth  which  will  meet  with  its  medical  supporters, 
without  any  imputation  upon  their  motives,  any  more  than  upon  the 
motives  of  the  members  of  a  special  jury,  who,  in  spite  of  perfect  absence 
of  bias,  cannot  always  agree.  Nevertheless  there  are  some  plain  matters 
of  fact  in  which  it  is  discreditable  to  the  profession  to  find  disagreement. 
If  medical  science  is  of  any  value  for  the  guidance  of  a  country,  it  should 
be  able  to  determine  whether  a  man  is  or  is  not  labouring  under  paralysis 
as  the  result  of  accidental  injury.  In  the  following  case  (Shemvin  v. 
JV.  E.  Hij.  Co.,  Leeds  Lent  Ass..  1872)  an  equal  number  of  medical  witnesses 
supported  opposite  views.  In  this  case  the  plaintiff  claimed  damages  for 
personal  injuries.  He  was  described  as  a  strong  healthy  man  up  to  the 
time  of  the  accident.  The  negligence  was  admitted,  and  the  plaintiff  was 
examined  by  three  medical  gentlemen  on  each  side.  The  three  witnesses 
for  the  plaintiff  stated  that  he  had  paralysis  of  the  legs,  which  was  extend- 
ing upwards,  and  was  of  a  permanent  character,  so  that  he  would  not  be 
able  to  walk  again.  The  three  medical  gentlemen  called  on  the  part  of 
the  defendants  deposed  that  the  plaintiff  was  not  suffering  from  paralysis 
at  all.    The  jury  found  a  verdict  for  the  plaintiff. 

Actions  for  compensation  in  railway  accidents  have  bi-ought  to  light 
some  practices  among  certain  members  of  the  profession  which  have 
repeatedly  called  forth  the  censure  of  the  Bench.  These  persons  have 
allowed  themselves  to  be  retained  by  the  company  as  surgeons  to  attend 
on  those  who  have  suffered  injury  ;  they  have  then  been  employed  to 
suggest  terms  for  compensation,  so  as  to  avoid  litigation,  and  if  possible 


SCIENTIFIC  EVIDENCE. 


39 


to  keep  the  case  out  of  court.  So  far  no  public  injury  may  possibly 
accrue,  although  the  financial  part  of  the  transaction  is  in  the  province  of 
an  attorney,  and  not  of  a  surgeon  ;  but  when  the  case  comes  to  trial,  the 
matter  assumes  an  entirely  different  aspect.  The  medical  attendant  of 
the  company,  who  has  seen  the  injured  plaintiff,  but  in  the  interest  of 
the  company,  and  can  probably  give  the  best  evidence  of  the  injuries 
which  he  has  sustained,  is  so  situated,  that  anything  which  he  may  say 
will  necessarily  have  the  taint  of  bias  and  self-interest.  Medical  men 
have  thus  been  strongly  condemned  by  judges  for  degrading  their  pro- 
fession by  lending  themselves  as  money  agents  for  the  defendants.  A 
case  of  this  kind  (Lcc  v.  Yorks.  Bail.  Company)  led  to  some  severe  but 
just  remarks  on  this  medical  trafficking  in  accidents  in  the  Court  of 
Malins,  V.C.  ('  Med.  Times  and  Gaz.,'  1870,  II.  p.  733). 

Other  practices,  too.  of  a  more  remarkable  nature  have  come  to  light. 
In  a  reported  trial  of  this  kind,  which  took  place  during  the  Summer 
Assizes  of  18G5,  there  was  a  conflict  of  medical  evidence  respecting  the 
condition  of  the  plaintiff,  the  witnesses  on  one  side  taking  the  view  that 
he  had  sustained  serious  injury,  and  those  on  the  other  that  he  was  either 
shamming  or  greatly  exaggerating  his  symptoms.  One  medical  witness, 
who  adopted  the  shamming  theory,  and  who  appeared  on  the  part  of  the 
•company,  had  attended  the  plaintiff  and  prescribed  for  him,  as  an  experi- 
ment, syrup  and  water,  under  which  it  was  stated  he  improved.  This 
satisfied  him  that  the  man  was  shamming.  It  appeared,  however,  in  cross- 
examination,  that  although  the  witness  was  paid  for  his  services  by  the 
•company,  he  knew  that  the  plaintiff  believed  at  this  time  that  he  was 
acting  as  bis  own  medical  attendant.  This  mode  of  getting  up  scientific 
evidence  for  the  company  was  justly  and  severely  condemned  by  the 
judge  who  tried  the  case.  A  medical  man's  own  judgment  should  suffice 
to  prevent  him  from  falling  into  errors  like  these  ;  he  thereby  not  only 
■damages  himself,  but  the  pi^ofession  of  which  he  is  a  member.  Men 
who  adopt  these  practices  should  know  that  they  arc  not  in  a  position 
to  give  unbiassed  evidence,  and  therefore  should  decline  to  appear  as 
witnesses. 

Medical  counsel  and  medical  witnesses  are  differently  placed  in  relation 
to  a  case  under  investigation.  While  he  who  acts  solely  as  medical  counsel 
may  have  undue  weight  given  to  his  suggestions,  in  their  being  put  boldly 
forward  by  the  barrister  on  his  side,  in  forcible  and  impressive  lan- 
guage, as  ascertained  medical  truths,  he  entirely  escapes  that  searching 
examination  into  his  competency  which  is  infallibly  the  lot  of  a  medical 
witness  ;  and  again,  while  the  latter  is  bound  by  his  oath,  without  reference 
to  the  prosecution  or  defence,  to  state  the  ivlwle  truth,  the  former  is  only 
obliged  to  give  so  much  of  the  truth  as  may  suit  the  case  of  the  party  for 
whom  he  appears.  In  short,  like  a  barrister,  he  maybe  not  an  advocate  of 
any  abstract  principle  of  justice,  but  of  the  cause  of  his  client.  How  far  a 
medical  man  has  a  moral  right  to  make  use  of  his  professional  knowledge 
in  order  to  embarrass  the  testimony  of  those  of  bis  professional  brethren 
who  are  compelled  by  law  to  appear  and  give  evidence  to  the  best  of  their 
ability,  is  an  ethical  question  which  it  is  here  unnecessary  to  consider;  but 
there  can  be  no  doubt,  that  while  in  some  instances  the  practice  may  work 
well,  by  preventing  convictions  from  taking  place  upon  erroneous  opinions, 
it  is  liable  to  be  perverted  to  the  worst  purposes.  An  unscrupulous  man, 
who  chose  to  make  himself  thoroughly  acquainted  with  scientific  subjects, 
might  in  this  way  so  pervert  the  medical  facts  of  a  case,  and  lead  to  the 
confusion  of  witnesses  who  ate  not  able  to  cope  with  him,  as  to  procure  an 
acquittal  in  face  of  the  most  convincing  proofs  of  guilt.  The  remedy  for 
this  evil  is  in  some  measure  with  the  medical  witness  himself.    By  having 
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his  mind  fully  prepared  on  the  subject  before  entering  the  witness-box,  he 
will  have  no  occasion  to  fear  an  encounter  with  members  of  his  own  pro- 
fession, thus  working  against  him.  A  plain  statement  of  the  whole  truth, 
with  the  fact  that  he  shows  by  his  evidence  that  he  has  no  end  to  serve, 
but  the  public  good,  will  enable  him  to  put  down  the  sophistry,  medical 
or  legal,  that  may  be  thus  arrayed  against  him. 

It  has  been  stated  that  no  man  acting  as  medical  counsel  or  advisei* 
should  on  any  occasion  be  allowed  to  act  in  the  capacity  of  a  witness. 
Undoubtedly  a  man  who  takes  up  a  case  with  a  view  of  dressing  up 
the  facts  for  one  side  only,  and  collecting  evidence  for  defeating  by  mystifi- 
cation the  case  on  the  other  side,  is  not  in  a  position  to  act  as  a  witness 
with  any  credit  to  himself,  to  his  profession,  or  to  those  who  summon  him. 
His  object  is  neither  truth  nor  an  approach  to  it,  but  rather  the  gaining  of 
a  victory  per  fas  ant  nefas.  There  is  no  law  by  which  such  persons  can  be 
prevented  from  acting  as  witnesses  ;  but,  as  a  rule,  their  evidence  is  either 
rejected  or  received  with  great  distrust.  In  some  cases  the  cross-examina- 
tion of  such  persons  would  be  a  benefit,  since  it  might  have  the  effect  of 
showing  that  many  of  the  questions  which  they  had  suggested  in  the 
case  were  based  upon  erroneous  views,  on  ignorance  of  the  facts,  or  on 
actual  want  of  experience.  A  medical  witness  may,  however,  without 
any  imputation  upon  his  bona  fides,  explain  medical  points  to  counsel,  and 
correct  him  on  medical  subjects  when  wrong  in  his  views  or  statements. 

Conflicting  Medical  Testimony. — The  conflict  of  opinion  among  medical 
witnesses  and  medical  experts  is  a  favourite  theme  of  comment  with  a 
portion  of  the  public.  The  reader  will  find  some  remarks  on  this  subject 
in  reference  to  Commissions  of  Lunacy.  There  is  little  to  add  to  them, 
for  similar  remarks  apply  to  all  medico-legal  cases  which  come  before  a 
court  of  law.  That  men  should  be  found  who  can  traffic  in  evidence  i3 
certainly  a  misfortune  for  the  profession  to  which  they  belong,  but 
differences  of  opinion  on  the  same  state  of  facts  may  fairly  exist  in  the 
medical  as  well  as  in  any  other  profession.  If  such  differences  come 
more  before  the  public  on  medical  or  scientific  questions,  it  arises  from 
the  fact  that  the  cases  demanding  such  evidence  are  far  more  numerous 
than  those  which  affect  the  two  other  learned  professions.  In  suits  which 
involve  the  rights  and  duties  of  the  clergy,  there  is  seldom  agreement 
among  those  who  have  to  decide  upon  them  as  ecclesiastical  authorities. 
So  among  members  of  the  legal  profession,  and  in  the  administration  of 
justice  generally,  while  barristers  notoriously  differ  and  give  conflicting 
written  opinions  upon  the  same  state  of  facts,  special  jurors,  consisting* 
of  highly  educated  men,  are  unable  to  agree  in  opinion,  and  are  often 
discharged  without  a  verdict,  to  the  great  injury  of  litigants.  If  in  an 
important  patent  case,  after  a  series  of  appeals,  judges  themselves  differ 
toto  ccelo  in  the  construction  of  the  law,  and  are  obliged  to  read  conflicting 
written  judgments  seriatim,  it  may  be  surely  permitted  to  scientific  men 
also  to  differ  conscientiously  from  each  other  without  any  imputation  of 
interested  motives.  The  fact  that  the  venal  evidence  of  '  hired  '  experts 
or  witnesses  occasionally  finds  its  way  into  a  case,  does  not  justify  the 
sweeping  denunciation  of  medical  or  scientific  witnesses  as  a  body.  As 
Stephen,  J.,  remarks  of  the  law,  so  it  may  be  said  of  medicine — no  system 
of  rules  can  fully  embody  that  line  of  conduct  by  the  observance  of  which 
those  who  exercise  a  noble  profession  with  honour  and  credit  are  dis- 
tinguished from  those  who  disgrace  it.  It  is  purely  a  matter  of  sentiment 
and  good  feeling;  and  it  is  truly  a  sad  day  for  science,  as  one  judge 
remarked,  when  the  conflict  of  opinion  may  be  traced  to  the  ignoble 
motives  of  a  desire  of  gain  or  of  notoriety,  or  of  anything  but  a  desire  for 
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truth.  From  these  remarks,  a  medical  witness  will  learn  not  only  what 
he  ought  to  do,  but  what  he  ought  not  to  do,  in  taking  up  the  defence  of 
a  person  who  is  charged  with  crime. 

Fees. — The  following  information  as  to  fees  payable  to  medical 
witnesses  may  be  useful  to  the  medical  practitioner : — 

In  the  Supreme  Court  of  Judicatm-e,  and  in  the  Court  of  Appeal,  11.  Is. 
a  day,  if  resident  in  the  city  where  the  case  is  tried  ;  and  21.  2s.  to  31.  3s.  a 
day,  if  resident  at  a  distance  from  the  place  of  trial,  inclusive  of  all  except 
travelling  expenses.  For  travelling  expenses  a  sum  not  exceeding  3d.  per 
mile  each  way  if  there  be  a  railway,  and  6d.  per  mile  each  way  if  there  be 
no  railway.  It  is  customary  to  pay  return  first-class,  or  sometimes  second- 
class,  railway  fare  only.  In  the  Divorce  Court,  11.  Is.  a  day,  if  resident 
within  five  miles  of  the  General  Post  Office.  Higher  charges  are  allowed 
for  experts,  but  not  exceeding  51.  os.  a  day,  including  all  except  travelling- 
expenses.  Sundays  are  never  counted.  In  the  County  Court  10s.  to  11.  Is. 
a  day  is  allowed.  At  Assizes,  medical  men  attending  to  give  professional 
evidence  are  allowed  11.  Is.  a  day,  2s.  for  every  night  they  are  away  from 
home,  and  second-class  travelling  expenses  by  rail,  or  a  sum  not  exceeding 
3d.  a  mile  each  way  when  there  is  no  railway. 

Every  registered  medical  practitioner  is  entitled,  if  formally  summoned, 
to  a-  fee  of  11.  Is.  for  attending  to  give  evidence  at  a  coroner's  inquest 
where  no  post-mortem  examination  is  ordered,  and  to  an  additional  fee 
of  11.  Is. — 21.  2s.  in  all — when  an  examination  is  ordered.  The  fee  for  a 
post-mortem  examination  will  not  be  paid  if  the  examination  has  not  been 
ordered  in  writing.  These  fees  are  to  be  paid  by  the  coroner  immediately 
after  the  close  of  the  inquest.  There  is  no  provision  for  a  second  attendance 
at  an  adjourned  inquest,  nor  for  making  a  second  post-mortem  examination. 

But  where  an  inquest  is  held  on  the  body  of  a  person  who  has  died 
in  a  lunatic  asylum,  hospital,  or  infirmary,  supported  by  endowments  or 
by  voluntary  subscriptions,  the  medical  officer  of  such  institution  is  not 
entitled  to  fee  or  remuneration. 

No  unregistered  medical  practitioner,  whatever  his  diplomas  may  be, 
can  claim  fees  for  giving  medical  evidence.  In  all  cases  where  attendance 
is  required  in  a  civil  court  to  give  expert  evidence,  a  special  agreement 
should  be  made  in  writing,  binding  the  solicitor  who  requires  the  atten- 
dance to  himself  pay  the  fees,  as  these  are  only  recoverable  from  principals, 
unless  there  is  a  special  agreement  to  the  contrary. 
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CHAPTER  3. 

QUESTIONS  CONNECTED  WITH  THE  DEAD  BODY  SIGNS  OF  DEATH — CESSATION  OF 

RESPIRATION  AND    CIRCULATION  APPARENT   DEATH  TRANCE  COLDNESS  OF 

THE    BODY  POST-MOliTEM   HEAT  RIGOR  MORTIS  OR  CADAVERIC   RIGIDITY — ■ 

CIRCUMSTANCES    WHICH    INFLUENCE    ITS    COMMENCEMENT  AND  DURATION  

OTHER  INDICATIONS  OF  DEATH. 

Among  the  subjects  which  sometimes  claim  the  attention  of  a  medical 
jurist,  in  reference  to  the  bodies  of  persons  found  dead,  are  the  conditions 
known  as  real  and  apparent  death,  the  proofs  of  death,  and  the  priority  of 
death.  A  knowledge  of  the  changes  which  take  place  in  the  dead  body  at 
a  recent,  as  well  as  at  a  remote  period,  may  be  usefully  applied  to  the 
determination  either  of  the  reality  of  death,  a  problem  seldom  involving 
difficulty,  or  of  the  period  at  which  death  took  place,  a  question  of  con- 
siderable importance,  and  upon  which  the  guilt  or  innocence  of  an  accused 
person  may  frequently  depend.  Medical  jurists  have  enumerated  certain 
external  signs  or  indications  of  death.  It  will  be  necessary  to  consider  these 
in  the  order  in  which  they  commonly  present  themselves  to  the  observer. 

1.  Cessation  of  Circulation  and' Respiration. — The  cessation  of  these 
two  important  functions  is  regarded  as  in  itself  sufficient  to  determine 
the  reality  of  death.  But  persons  have  been  resuscitated  from  a  state  of 
asphyxia  ;  and  others,  again,  have  recovered  from  a  state  of  lethargy  or 
catalepsy,  when,  to  all  appearance,  the  respiratory  and  circulating  pro- 
cesses had  been  completely  arrested.  Life  is  not  incompatible  with  a 
temporary  apparent  suspension  of  these  two  important  functions ;  but,  in 
making  this  admission,  it  is  undeniable  that  the  processes  must  be  sjieedily 
re-established,  or  death  will  assuredly  follow.  One  remarkable  case  illus- 
trative of  the  maintenance  of  life  under  a  partial  suspension  of  the  action 
of  the  heart  and  lungs,  is  recorded  by  Cheyne.  It  is  that  of  Colonel 
Townshend,  who  appears  to  have  possessed  the  power  of  voluntarily 
dying : — i.e.,  of  so  suspending  the  heart's  action,  that  no  pulsation  could 
be  felt.  After  lying  in  this  state  of  lifelessness  for  a  short  period,  active 
life  became  slowly  re-established,  but  without  any  volition  or  consciousness 
on  his  part.  The  longest  period  during  which  he  remained  in  this  inani- 
mate state,  was  about  half  an  hour.  It  is  probable,  however,  that  the 
heart's  action  was  not  entirely  suspended  during  the  whole  of  this  time, 
but  that  respiration  and  circulation  were  feebly  continued  at  intervals  ;  so 
slightly  as  to  be  imperceptible  to  the  examiners,  or  to  be  indicated  by  a 
pulsation  of  the  radial  artery.  The  stethoscope  had  not  been  then  invented, 
and  the  method  of  detecting  the  sounds  of  the  heart  by  auscultation  was 
unknown.  A  hybernating  animal  would  appear  to  be  dead  under  similar 
circumstances,  but  it  is  known  that  circulation  and  respiration  still  con- 
tinue in  a  sufficient  degree  to  maintain  life.  Bouchut  has  proved  that 
during  hybernation,  an  animal  is  simply  in  a  state  of  apparent  death. 
The  vital  functions  are  not  arrested,  but  are  reduced  to  their  lowest  ebb. 
Thus  he  found,  in  his  experiments  on  the  marmot,  or  mountain  rat,  that 
when  the  animal  was  in  an  active  state,  the  pulsations  of  the  heart  were 
90  ;  while  in  the  torpid  state  they  were  reduced  to  8  or  10  in  a  minute. 
('  Ann.  d'Hyg.,'  1848,  2,  06.)    In  the  case  of  Colonel  Townshend,  it  is 
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obvious  that  the  action  of  the  heart  may  have  continued,  although  the 
pulse  at  the  wrist  and  other  parts  of  the  body  failed  to  indicate  it.  It 
appears  that  the  Colonel  really  died  nine  hours  after  the  performance  of 
the  experiment  above  mentioned.  His  body  was  carefully  examined,  but 
nothing  could  be  detected  to  account  for  the  extraordinary  power  which 
he  possessed  over  the  action  of  the  heart.  This  case,  which  rests  upon 
good  authority,  must  be  regarded  as  altogether  exceptional.  It  may,  how- 
ever, serve  to  throw  some  light  upon  the  possible  survivorship  of  persons, 
who  have  been  exposed  to  death  by  drowning,  and  whose  bodies  may  have 
been  immersed  in  water  for  an  unusual  period  of  time.  Ogston  has  given 
details  of  other  well-authenticated  cases  of  apparent  voluntary  death,  similar 
to  that  of  Colonel  Townshend.    ('  Lect,  on  Med.  Jur.,'  pp.  364,  368.) 

In  some  works  on  the  subjects  of  apparent  death  and  asphyxia,  cases 
are  recorded  wliich  are  intended  to  show  that  respiration  and  circulation 
may  be  suspended  for  many  hours,  and  yet  the  person  be  living.  It  is 
impossible  to  place  any  credit  on  narratives  of  this  description,  which 
generally  rest  upon  hearsay  or  conjectural  evidence.  To  suppose  that 
the  two  important  functions  of  respiration  and  circulation  can  be  wholly 
suspended  for  even  an  hour,  in  a  human  being,  without  destroying  life, 
is  to  set  at  defiance  all  physiological  experience.  Admitting  the  possi- 
bility of  such  a  case  occurring,  it  would  require  the  best  and  most  un- 
equivocal evidence  to  support  it.  The  phenomena  of  hybernation  in  many 
animals  can  have  no  reference  to  this  condition  :  for  in  these,  a  purpose 
is  answered  by  the  feeble  state  of  existence  into  which  they  are  thrown. 
While  it  is  natural  for  such  animals  to  remain  torpid  during  the  winter 
season,  or  to  exist  under  a  feeble  exercise  of  the  functions  of  respiration 
and  circulation,  it  would  be  an  unnatural  condition  for  a  human  being, 
and  inconsistent  with  the  maintenance  of  life. 

There  are  some  forms  of  disease  affecting  the  nervous  system,  as,  for 
example,  hysterical  tetanus,  coma,  and  catalepsy,  the  systems  of  which 
are  occasionally  such,  as  closely  to  simulate  death.  Respiration  and  cir- 
culation appear  either  to  cease  entirely,  or  to  be  carried  on  so  feebly,  that, 
to  uninformed  observers,  the  persons  affected  may  seem  to  be  really  dead. 
Catalepsy,  or,  as  it  is  vulgarly  called,  trance,  in  which  the  person  lies  in 
an  unconscious  state,  may  thus  assume  the  appearance  of  death  ;  but  the 
warmth  of  the  body  is  retained,  the  limbs  are  flexible,  and  the  heart  and 
lungs  continue  to  act,  although  less  vigorously  than  natural.  (For  a 
remarkable  case  of  this  kind,  see  '  Med.  Times  and  Gaz.,'  1870,  II.  p.  495.) 
Cases  of  prolonged  and  profound  sleep  of  a  natural  kind,  which  have  also 
been  described  as  cases  of  trance,  cannot  be  mistaken  for  death.  Cousins 
met  with  an  instance  which  may  be  taken  as  the  type  of  others.  A  man 
of  healthy  habits,  forty-three  years  of  age,  was  at  intervals  subject  to 
attacks  of  long  and  persistent  sleep.  He  would  retire  to  bed  at  his  usual 
hour,  and,  without  any  warning  symptoms,  suddenly  and  almost  imme- 
diately fall  into  a  profound  sleep,  from  which  all  the  usual  means  would 
fail  to  arouse  him.  In  this  state,  his  face  and  ears  were  pale  ;  the  skin 
was  pale  and  generally  warm,  but  his  feet  were  cold  and  livid,  and  the 
limbs  quite  relaxed.  His  pulse  was  soft,  slow,  and  feeble  ;  his  respira- 
tions almost  imperceptible,  amounting  to  about  eight  or  nine  in  a  minute. 
He  appeared  like  a  person  in  a  refreshing,  tranquil  slumber.  There  was 
no  stertor  or  snoring.  The  longest  period  he  ever  passed  in  profound 
sleep,  was  five  clays  and  five  nights.  He  frequently  slept  three  days  and 
occasionally  four  days  without  waking,  but  his  average  period  was  two 
days.  His  secretions  were  suppressed,  and  no  food  was  required.  He 
commonly  awoke  suddenly,  and  had  no  consciousness  of  the  lapse  of  time, 
and  retained  a  good  remembrance  of  the  last  occurrences  before  he  fell 
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into  this  state.  He  had  no  dreams.  ('  Med.  Times  and  Gaz.,'  1863,  I. 
p.  396.) 

A  married  woman,  thirty-six  years  of  age,  became  subject  to  attacks 
of  prolonged  sleep  or  trances,  lasting  from  two  to  seven  days,  but  usually 
about  five  days.  They  occurred  suddenly,  without  warning,  sometimes 
during  the  night,  and  sometimes  during  the  day.  After  twenty-four 
hours  she  was  half  roused,  and  her  lips  moistened  with  liquids  which  she 
swallowed  insensibly,  again  falling  asleep  immediately  afterwards.  These 
trances  generally  occurred  at  intervals  of  from  two  to  twenty  days,  during 
which  time  she  had  no  regular  sleep,  or,  if  any,  it  was  short  and  disturbed, 
The  evacuations  were  suspended  during  this  state.  It  was  found  im- 
possible to  rouse  her ;  but  she  awoke  spontaneously,  feeling  much  fatigued 
and  not  refreshed  by  this  unnatural  sleep.  When  an  eyelid  was  lifted, 
the  eye  was  found  to  be  fixed  upwards ;  light  did  not  cause  her  pupils  to 
contract.  The  respiration,  circulation,  and  temperature  of  the  body  were 
in  their  original  state,  during  and  after  these  trances.  ('  Gaz.  Med.,' Jan., 
1845  ;  and  '  Edin.  Month.  Jour.,'  Ap.,  1845,  p.  307.) 

It  has  been  demonstrated  by  Durham  that  in  ordinary  sleep  there 
is  a  withdrawal  of  a  due  supply  of  blood  from  the  capillary  vessels  of  the 
brain.  The  remarkable  fact  is,  that  the  proper  supply  of  this  fluid  to  the 
brain  should  be  so  long  withdrawn  or  suspended,  without  producing 
serious  injury  to  the  nervous  system.  This  condition  appears  to  be  a 
kind  of  human  hybernation.  It  could  not  be  mistaken  for  death,  even  by 
the  most  ignorant  observer,  considering  that  respiration  and  circulation 
are  still  carried  on,  and  the  warmth  of  the  body  is  retained. 

Certain  tests  have  been  proposed  for  the  purpose  of  ascertaining 
whether  these  processes  have  ceased  or  not.  It  is  unnecessary  to  allude  to 
them,  because  they  appear  to  be  wholly  inadequate  to  the  purpose  intended ; 
but  in  the  absence  of  all  appearance  of  movement  in  the  chest  and  abdo- 
men, a  medical  man  may  readily  satisfy  himself  of  the  fact  of  respiration 
and  circulation  continuing  or  not,  by  the  occasional  application  of  a  ste- 
thoscope, or  of  the  ear  itself,  to  different  parts  of  the  chest — especially  to 
the  region  of  the  heart.  The  auscultatory  test,  applied  at  intervals  during 
half  an  hour,  cannot  fail  to  lead  to  a  satisfactory  conclusion.  This  test, 
first  proposed  by  Bouchut,  and  rewarded  by  the  French  Academy  with 
a  prize,  as  being  the  most  certain  method  of  proving  death  before  putrefac- 
tion, has  been  objected  to  by  Dowler, — 1,  because  the  heart  itself  may, 
like  other  muscles,  be  in  a  state  of  apparent,  and  not  real  death  ;  and  2, 
because  the  pulsations  and  sounds  of  this  organ  may  not  always  bo  appre- 
ciable to  the  ear,  even  when  aided  by  the  stethoscope.  In  support  of 
these  objections,  it  is  stated  that  Brachet  has  repeatedly  restored  the 
vitality  of  new-born  children,  in  whom  no  pulsation  whatever  could  be 
discovered  for  a  period  of  fifteen  to  thirty  minutes  after  birth.  In  one 
instance  a  child  was  revived,  after  twenty  minutes  of  apparent  death,  by 
insufflation  of  the  lungs,  although  dui^ing  that  time  no  pulsation  could  be 
heard  or  felt.  Another  case  was  that  of  a  man,  sst.  thirty-three,  whose 
heart  presented  no  contraction  that  could  be  detected  during  at  least 
eight  minutes,  although  the  ear  was  applied  again  and  again.  Twenty 
minutes  after  the  suspension  of  its  action,  a  slight  contraction  was  per- 
ceived in  the  heart,  its  pulsations  then  became  regular,  and  the  patient 
opened  his  eyes.  ('  Philadel.  Med.  Exam.,'  Oct.,  1850,  p.  599.)  To  these 
may  be  added  the  case  of  Colonel  Townshend,  which  carries  the  supposed 
period  of  the  entire  suspension  of  the  heart's  action  to  half  an  hour. 
Such  cases  however  do  not  show  that  a  person  can  live  while  the  heart's 
action  is  thus  continuously  suspended,  but  that  the  means  employed  for 
testing  the  state  of  this  organ  have  been  insufficient. 
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In  awarding  the  Manni  prize,  founded  for  the  discovery  of  a  certain 
sign  of  death,  the  French  Commissioners,  Duneril,  Andral,  Magendie, 
Serres  and  Rayer,  very  properly  dwelt  upon  the  state  of  the  heart  as  fur- 
nishing the  most  unequivocal  proof  of  death  before  the  occurrence  of 
cadaveric  rigidity  and  putrefaction.  Bouchut,  to  whom  the  prize  was 
awarded  in  1846,  found,  in  an  extensive  series  of  researches  experimentally 
confirmed  by  the  Commissioners  themselves,  that  in  all  cases  of  apparent 
death,  whether  arising  from  asphyxia  or  syncope,  there  is  one  common 
character  by  which  they  may  be  distinguished  from  real  death,  and  that 
is,  a  continuance  of  the  pulsations  of  the  heart.  He  established  the  fact, 
that  in  the  most  perfect  state  of  syncope,  attended  with  entire  loss  of 
motion  and  sensation,  as  well  as  cooling  of  the  body,  the  contractions  of 
the  heart  were  not  really  at  any  time  suspended,  but  simply  reduced  in 
force  and  frequency.  In  syncope  from  haemorrhage,  carried  to  the  fullest 
extent,  and  in  cases  in  which  respiration  was  either  imperceptible  or 
carried  on  at  long  intervals,  the  body  at  the  same  time  having  the  aspect 
of  a  corpse,  he  was  enabled  by  auscultation  to  detect  the  pulsations  of  the 
heart,  and  thus  to  distinguish  apparent  from  real  death.  In  children 
born  in  a  state  of  apparent  death,  and  in  cases  of  asphyxia  from  any  cause, 
in  narcotic  poisoning-,  in  hysterical  and  epileptic  coma,  and  in  all  diseases 
which  have  been  stated  to  resemble  apparent  death,  the  living  has  been 
easily  distinguished  from  the  dead  body  by  the  continuance  of  the  heart's 
action — this  was  feeble  and  took  place  at  intervals,  but  it  was  always 
sufficiently  marked  to  enable  a  professional  man  to  distinguish  a  living 
from  a  dead  body. 

It  was  considered  important,  if  possible,  to  define  the  periods  at  which, 
after  the  entire  cessation  of  the  heart's  action,  a  person  might  be  pro- 
nounced dead.  Assuming  that  the  last  audible  expiration  has  been  made, 
that  the  motions  of  the  chest  have  apparently  ceased,  and  that  no  pulsation 
can  be  felt  in  any  of  the  arteries  of  the  neck  or  limbs,  the  longest  interval 
that  elapsed  between  the  pulsations  of  the  heart  was  about  six  seconds. 
Rayer,  one  of  the  Commissioners,  from  his  own  observations  on  the 
dying,  assigned  as  a  maximum,  an  interval  of  seven  seconds  between  the 
last  pulsations  of  this  organ.  If,  therefore,  no  motion  of  the  heart  is  per- 
ceived during  an  interval  oifive  minutes,  a  period  which  is  fifty  times  as 
great  as  that  which  observation  warrants,  death  may  be  regarded  as 
certain.  With  the  cessation  of  the  pulsations  of  the  heart,  the  usual 
cardiac  sounds  also  cease.  At  the  same  time  their  cessation  furnishes  a 
proof  that  respiration  has  ceased,  and  that  the  functions  of  the  nervous 
system  are  not  merely  suspended,  but  destroyed.  ('Ann.  d'Hyg.,'  1848, 
2,  78.) 

In  reference  to  respiration,  the  alternate  motions  of  the  chest  and 
abdomen,  serve  better  as  a  means  of  diagnosis,  and  are  more  readily 
observed,  than  the  motions  of  the  chest  alone.  In  the  absence  of  a  stetho- 
scope, an  opinion  may  be  formed  from  an  external  view  of  the  body  by 
the  following  arrangement.  An  even  piece  of  looking-glass,  plate  glass, 
or  a  basin  of  water  or  of  mercury,  may  be  placed  upon  the  front  of  the 
chest,  and  the  image  of  some  object  allowed  to  be  reflected  from  the 
window,  or  other  strong  source  of  light.  The  slightest  motion  in  the  re- 
flecting surface  will  be  indicated  by  an  alteration  in  the  image  of  the 
object  reflected.  A  well-informed  practitioner  can,  however,  generally 
determine  the  question  without  resorting  to  experiments  of  this  description. 

The  entire  cessation  of  breathing,  in  the  opinion  of  Brodie,  should  be 
regarded  alone,  as  a  decisive  test  of  the  extinction  of  life.  The  move- 
ments of  respiration  cannot  be  overlooked  by  any  person  who  exercises 
due  care,  and  the  heart  never  continues  to  act  for  more  than  four  or  five 
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minutes  after  respiration  lias  ceased.  This  organ  lias  been  properly 
described  to  be  the  primum  vivens  the  ultimum  moriens,  the  first  to  live 
and  the  last  to  die.  The  proofs  of  its  continued  action,  however,  are  less 
obvious  to  the  unskilled  observer  than  the  movements  of  the  chest ;  hence 
the  visible  cessation  of  these  movements  for  a  period  of  five  minutes 
furnishes  a  certain  proof  that  the  person  is  really  dead.  But  the  skilled 
observer  would  apply  the  test  of  auscultation,  and  before  giving  an 
opinion  would  satisfy  himself  of  the  permanent  cessation  of  the  heart's 
action.  It  is  impossible  to  admit  that  the  heart  can  remain  for  half  an 
hour  in  a  state  of  inaction  in  a  human  being,  and  then  spontaneously 
recover  its  activity. 

2.  Coldxess  op  the  Body. — One  of  tlie  most  striking  characteristics 
of  life,  is  the  power  which  the  body  has  of  retaining  a  temperature  far 
above  that  of  the  medium  in  which  it  is  ordinarily  placed.  Notwithstand- 
ing that  the  body  is  constantly  subjected  to  the  same  laws  of  cooling  as 
all  other  heated  solids,  i.e.  by  radiation,  conduction,  and  convection,  the 
supply  of  heat  internally,  is  so  constant  and  uniform,  as  to  counterbalance 
exactly  the  loss  which  is  experienced.  Most  physiologists  consider  that 
animal  heat  depends  entirely  on  the  chemical  changes  produced  by  respira- 
tion. When,  therefore,  life  is  extinguished,  the  body  will  gradually  lose 
the  heat  which  it  possessed  at  the  moment  of  death,  just  like  so  much 
inert  organic  matter  artificially  raised  to  the  same  temperature. 

The  normal  temperature  of  the  interior  of  the  body  in  health  is  about 
98'4°  F.  It  is  liable  to  be  increased  in  some  diseases  and  to  be  diminished 
in  others.  In  one  case  of  typhoid  fever,  Piorry  states  that  he  found  the 
blood  to  have  a  temperature  of  113°  F. ;  and  the  temperature  of  the  uterus 
during  parturition  is  said  to  have  been  found  still  higher.  In  strychnine 
poisoning  it  is  very  high. 

The  time  usually  assigned  for  the  cooling  of  the  dead  human  body  to 
the  temperature  of  the  air  is  from  twelve  to  twenty-four  hours,  but  it 
varies  according  to  the  condition  of  the  body  at  the  time  of  death,  the 
mode  of  death,  and  the  circumstances  under  which  it  has  been  placed. 
From  Jan.  to  June,  1863,  Dr.  Wilks  and  the  author  collected  observations 
on  the  cooling  of  the  dead  body  in  one  hundred  cases,  at  Guy's  Hospital. 
The  age,  the  cause  of  death,  and  the  circumstances  under  which  the  bodies 
were  exposed,  were  at  the  same  time  noted.  The  reader  will  find  the 
det  tils  of  these  cases  in  a  table  published  in  the  '  Guy's  Hosp.  Rep.," 
1863,  p.  184.  A  summary  of  the  observations  of  temperature  recorded 
in  this  table  leads  to  the  following  conclusions.  If  the  periods  of  time  be 
divided,  first,  into  those  which  are  included  between  two  and  three  hours  ; 
secondly,  between  four  and  five  hours ;  thirdly,  between  six  and  eight 
hours  ;  and  fourthly,  twelve  hours,  including  one  or  two  cases  extending 
to  fourteen  hours,  the  results  were  as  follows  : — 


First  period, 
2  to  3  hours. 

Sccoml  period, 
4  to  t>  hours. 

Third  period, 
(i  to  s  hours. 

Fourth  period, 
12  hours. 

Number  of  observations  . 

76 

49 

29 

35 

Maximum  temperature  of  the 
body  .... 

Minimum  temperature  of  the 
body       .       .       .  .. 

Average  temperature  . 

94°  F. 

60°  „ 
77°  „ 

S65  F. 

62°  ., 
74°  „ 

S0°  F. 

60°  „ 
70°  „ 

79°  F. 

56°  „ 
69°  „ 
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The  temperature  was  tested  by  simply  placing  the  exposed  bulb  of  a 
thermometer  on  the  skin  of  the  abdomen.  It  should  be  remarked,  how- 
ever, that  as  the  observations  could  not  be  commenced  until  the  bodies 
were  brought  to  the  dead-house,  and  a  variable  interval  elapsed,  during 
which  they  remained  in  the  wards,  these  temperatures  are  lower  than 
they  would  be  at  the  respective  periods,  after  death;  as  the  body  would 
necessarily  cool  to  some  extent  before  the  first  observation  could  be  made. 
They,  nevertheless,  show  that  a  dead  body  cools  slowly  and  progressively, 
and  that  the  trunk  generally  retains  a  well-marked  warmth  for  ten  or 
twelve  hours  after  death. 

It  may  be  accepted  as  a  general  fact  that  the  body  is  not  cooled  to 
approximately  the  temperature  of  the  surrounding  medium,  air,  in  less 
than  twenty-four  hours.  Some  writers  on  forensic  medicine  assume  that 
the  body  cools  at  the  rate  of  1°  F.  per  hour.  But  the  rate  of  cooling-  is 
nearly  proportional  to  the  difference  of  temperature  between  the  body  and 
the  surrounding  medium  ;  so  that  the  rate  of  cooling  becomes  slower  as  its 
temperature  approximates  to  that  of  the  surrounding  air.  Soon  after  death 
a  body  may  lose  temperature  at  the  rate  of  4°  or  5°  F.  per  hour  ;  and  after 
the  lapse  of  twenty  hours  may  not  lose  so  much  as  1°  F.  of  temperature 
per  hour. 

Goodhart  has  made  observations  as  to  the  rate  of  cooling ;  also  Burman 
('  Edin.  Med.  and  Surg.  Journ.,'  1880,  XXV.,  p.  993)  found  the  average 
rate  of  cooling  to  be  1*6°  F.  per  hour.  Xiderkorn's  observations  give  a 
rather  more  rapid  rate.  (Probably  1°  C.  (  =  1"8°  F.)  may  be  taken  as 
the  average  rate  of  cooling  during  the  first  twelve  hours  after  death. — 
Editor.) 

If  the  circumstances  under  which  a  body  is  exposed  are  favourable  to 
the  loss  of  heat,  it  may  be  found  cold  in  eight  or  nine  hours  after  death. 
In  the  case  of  Millie,  for  the  manslaughter  of  whom  a  man  named  Bolam 
was  tried  and  convicted  some  years  since,  the  body,  although  clothed,  is 
reported  to  have  been  found  cold  about  nine  hours  after  death.  Caspar 
gives  eight  to  twelve  hours  as  the  general  period  of  cooling. 

It  is  customary  to  judge  of  the  degree  of  coldness  by  the  sense  of 
touch  ;  but  the  dead  human  skin  is  a  good  conductor  of  heat,  and  thus  the 
surface  may  appear  cold  to  a  moderately  warm  hand.  The  condition  of 
the  hand  itself  may  lead  to  an  erroneous  impression.  If  the  two  hands  are 
of  different  temperatures,  a  recently  dead  body  may  appear  cold  to  one  and 
warm  to  the  other.  Another  fact  should  also  be  borne  in  mind,  that  in  the 
chest  and  abdomen,  the  viscera  may  retain  a  well- marked  warmth  when 
the  surface  of  the  skin  is  actually  cool  or  cold.  Among  the  cases  observed 
at  Guy's  Hospital  in  1863  (ante,  p.  46),  it  was  remarked  that  in  several  a 
high  temperature  was  retained  by  the  viscera  for  a  long  period  after  death. 
In  two  instances  a  thermometer  indicated  in  the  viscera  a  temperature 
of  76°  F.,  in  one  instance  seventeen,  and  in  the  other  eighteen  hours  after 
death — the  temperature  of  the  air  being  comparatively  low  (49°  F.),  and 
the  surface  of  the  body  cool.  In  a  third  instance,  ten  hours  after  death, 
while  the  surface  of  the  abdomen  had  a  temperature  of  65°  F.,  the  interior 
was  85°  F.  ('  Guy's  Hosp.  Eep.,'  1863,  p.  193.)  In  all  observations  on 
the  temperature  of  the  dead  body,  a  thermometer  should,  if  possible,  be 
employed.  This  may  be  applied  for  the  exterior,  either  to  the  skin  of  the 
abdomen  or  to  the  armpits  ;  and  for  determining  the  temperature  of  the 
interior,  the  bulb  may  be  introduced  into  the  mouth,  throat,  or  rectum. 

When  death  has  taken  place  suddenly,  from  accident,  apoplexy,  or  acute 
disease,  a  body  has  been  observed  to  retain  its  heat  for  a  long  period.  It 
is  stated,  by  Xysten,  that  the  bodies  of  persons  who  have  died  from 
asphyxia,  by  hanging,  or  suffocation,  or  from  the  inhalation  of  carbonic 
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acid  gas,  do  not  cool,  cceteris  paribus,  until  from  twenty-four  to  forty-eight 
hours  after  death  ;  and  that  sometimes  even  three  daysh&ve  elapsed  before 
the  body  has  become  completely  cold.  Too  much  importance  must  not  be 
attached  to  this  statement,  since  in  some  cases  of  fatal  asphyxia,  the  body 
has  been  observed  to  cool  just  as  rapidly  as  in  death  from  other  causes. 

According  to  Richardson,  a  loss  of  blood,  as  in  cases  of  death  from 
haemorrhage,  whether  the  blood  is  effused  externally  or  internally,  or  even 
temporarily  withdrawn  from  the  heart,  as  in  syncope,  is  a  cause  of  the 
rapid  cooling  of  the  body.  He  states  that  '  the  decline  of  the  tempera- 
ture in  these  cases  is  so  great,  that  the  external  surface  of  the  body  may 
actually  run  down  to  that  of  the  air  without  death.'  ('  Med.  Critic,'  Jan., 
1863,  p.  31.)  The  sudden  cold  of  collapse  observed  on  the  surface  of  a 
living  body,  is  here  confounded  with  the  slow  and  progressive  cooling  of 
a  dead  body.  The  cases  which  have  been  adduced  in  support  of  this  view 
are  exceptional  instances  of  disease,  and  have  no  practical  bearing  on  the 
question  at  issue — namely,  the  cooling  of  the  body  after  the  sudden  death 
of  healthy  persons  from  wounds.  Hence  the  conclusion  drawn  from  them, 
'  if  the  body  is  left  dead  from  direct  and  absolute  loss  of  blood,  cooling  to 
the  temperature  of  the  surrounding  medium  is  completed,  in  regard  to  the 
external  surface,  in  two  hours,'  may  lead  to  a  serious  error,  and  implicate 
an  innocent  person  in  a  charge  of  murder. 

An  opportunity  of  testing  the  accuracy  of  this  statement  presented 
itself  at  Guy's  Hospital  in  Feb.,  1863.  A  healthy  man,  get.  forty-seven,  died 
suddenly  from  haemorrhage.  A  ligature  had  been  placed  on  the  axillary 
artery  in  consequence  of  an  accident :  this  gave  way,  and  about  four 
pounds  of  blood  were  lost.  Four  hours  after  death  the  shoulders,  chest, 
and  abdomen  of  the  deceased  were  quite  warm.  The  skin  of  the  abdomen 
had  a  temperature  of  84°  F. ;  eight  hours  after  death  the  temperature  was 
80°  F.,  and  the  arms  and  legs  were  not  rigid.  The  conditions  under 
which  this  body  was  exposed,  were  favourable  to  rapid  cooling  :  it  was 
placed  in  a  shell  with  a  shirt  loosely  over  it,  and  the  temperature  of  the 
dead-house  was  38°  F.  The  alleged  effect  of  loss  of  blood  in  accelerating 
the  cooling  of  the  human  body  when  death  has  occurred  suddenly  from 
haemorrhage,  has  therefore  no  foundation  in  fact.  The  only  physical  differ- 
ence which  it  would  be  likely  to  create,  would  be  by  simply  reducing  the 
amount  of  fluids  in  the  body  to  undergo  the  cooling  process.  In  the  above 
well-marked  case,  the  loss  of  four  pounds  of  blood  made  no  appreciable 
difference  in  the  rate  of  cooling. 

It  has  been  suggested  that  coldness  of  the  body  as  a  result  of  disease, 
whether  arising  from  malignant  cholera,  phthisis,  or  other  chronic  disease, 
or  from  death  during  the  stage  of  collapse  in  poisoning,  might  create  diffi- 
culty in  reference  to  an  opinion  respecting  the  date  of  death.  It  is  stated 
that  the  bodies  of  persons  who  have  died  of  these  diseases,  have  been  found 
quite  cold  on  the  surface  within  four  or  five  hours;  at  least,  as  cold  as  the 
bodies  of  healthy  persons  after  the  lapse  of  fifteen  or  twenty  hours.  In  such 
cases,  coldness  of  the  body  is  commonly  manifested  before  dissolution,  in 
those  parts  which  are  the  most  exposed,  as  in  the  extremities  of  the  hands 
and  feet,  the  nose  and  ears.  Like  all  other  diagnostic  signs,  when  taken 
alone,  coldness  of  the  surface  is  open  to  this  objection ;  but  the  obvious 
cause  of  death,  and  the  emaciated  state  of  the  body,  as  well  as  the  facts 
connected  with  the  occurrenceand  disappearanceof  rigidity,  even  supposing 
that  no  history  of  the  case  could  be  obtained,  would  be  sufficient  to  remove 
any  doubt.  The  objection  is  of  a  speculative  kind,  and  no  instance  has 
been  adduced  in  which  these  morbid  states  have  led  to  an  erroneous  medical 
opinion. 

The  physical  circumstances  which  influence  the  cooling  of  a  dead  body 
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are  precisely  those  which  influence  the  cooling  of  all  heated  inert  sub- 
stances. 1.  The  medium  in  which  it  is  immersed.  A  body  will  cool  more 
rapidly  in  water  than  in  air — a  fact  which  may  be  important  in  a  question 
of  survivorship  in  drowning  ;  and  it  will  cool  more  rapidly  in  the  open  air 
than  in  a  dwelling — on  the  floor  than  in  bed,  or  under  exposure  to  a 
current  of  air  than  in  a  warm,  tranquil  atmosphere.  It  will  cool  more 
rapidly  in  a  large  apartment  than  in  one  which  is  small.  The  dead  human 
body  cools,  first,  by  radiation  ;  secondly,  by  conduction  ;  thirdly,  if  naked 
and  exposed,  by  convection :  consequently,  its  own  mass,  as  well  as  the 
nature  of  the  materials  with  which  it  is  in  contact,  must  modify  the  results. 
The  body  of  an  adult,  cceteris  paribus,  cools  more  slowly  than  that  of 
a  child,  or  of  an  old  person ;  and  that  of  a  fat  or  corpulent  person  cools 
with  less  rapidity  than  one  which  is  lean  and  emaciated.  Again,  when 
the  dead  human  body  is  placed  on  good  conducting  substances,  or  is 
exposed  to  the  open  air  in  a  naked  state,  the  cooling  process  will  be 
hastened.  If,  on  the  contrary,  it  is  much  covered  with  badly  conducting 
materials,  as  cloth,  flannel,  or  cotton,  and  is  allowed  to  remain  on  a  bed,  it 
will  require  more  than  the  usual  period  of  time  to  become  cold. 

The  dead  body,  like  so  much  inert  matter,  continues  to  cool  until  it 
readies  the  temperature  of  the  medium  (air  or  water)  to  which  it  is 
exposed.  As  the  soft  solids  are  not  good  conductors  of  heat,  the  inner 
parts  of  the  body  are  much  longer  than  the  surface  in  acquiring  the 
temperature  of  the  surrounding  air;  and,  for  the  same  reason,  when  once 
cooled,  it  is  long  before  they  reach  the  temperature  of  the  air,  supposing 
this  to  have  risen.  Thus,  if  a  dead  body  is  cooled  to  60°  F.,  and  the  air  in 
the  room  suddenly  increases  in  temperature  to  80°  F.,  the  viscera  may  be 
found  to  remain  for  some  time  at  60°  F.  The  dead  body  is  not,  therefore, 
like  a  minimum  thermometer  in  marking  a  low  temperature,  but  like  all 
dead  flesh,  its  temperature  rises  and  falls  with  the  thermometer,  although 
more  slowly  than  other  solids  possessing  better  conducting  powers. 

Mere  coldness  of  the  body  is  not  incompatible  with  a  continuance  of 
life  ;  for  many  morbid  causes  may  modify,  or  even  altogether  suspend  the 
production  of  heat  in  the  living  subject.  Thus,  in  syncope  or  in  hysteria,  it 
is  not  unusual  to  meet  with  extreme  coldness  of  the  skin ;  but  this  differs 
from  the  coldness  of  death,  in  taking  place  over  the  whole  body  suddenly, 
and  in  even  preceding  the  state  of  apparent  lifelessness.  It  does  not  depend 
merely,  as  in  death,  on  the  slow  and  gradual  loss  of  heat,  because  it  is  per- 
ceptible even  when  the  body  is  placed  in  conditions  under  which  a  heated 
substance  would  not  become  cold.  Besides,  the  interior  of  the  body  at  the 
rectum  or  throat  will  be  found  to  have  a  higher  temperature  than  the  skin 
of  the  chest  or  abdomen.  Let  us  take  the  opposite  condition — Can  the 
warmth  of  the  human  body  be  retained  in  its  normal  state  for  any  length 
of  time  after  death  ?  We  might  suppose,  d  priori,  that  this  question  should 
be  at  once  answered  in  the  negative ;  but  there  are  numerous  authentic 
observations  which  show  that  heat  may  be  sometimes  long  retained  by  the 
dead  body,  both  on  the  surface  as  well  as  in  the  cavities ;  and  it  has  been 
noticed,  in  certain  fatal  diseases,  that  the  temperature  has  actually  risen 
in  the  body  after  death.  This  exceptional  retention  of  heat  has  given 
rise  to  the  erroneous  suspicion  that  the  person  was  still  living,  as  in  the 
following  case,  a  report  of  which  appeared  in  the  '  Lancet '  some  years 
since  : — 

A  servant  girl,  who  had  retired  to  bed  in  apparently  perfect  health, 
was  found  on  the  following  morning,  as  it  was  supposed,  dead.  A  surgeon 
who  was  called  in  pronounced  her  to  be  certainly  dead,  and  stated  that  she 
had  probably  been  dead  for  some  hours.  A  coroner's  inquest  was  appointed 
for  four  o'clock  of  the  same  day,  to  inquire  into  the  cause  of  death  ; 
VOL.  r.  E 
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and  directions  were  given  that  a  post-mortem  inspection  of  the  body  should 
be  made  in  the  mean  time.  The  reporter  of  the  case  was  requested  to  give 
his  assistance.  Accompanied  by  the  surgeon  who  had  been  consulted,  he 
went  to  the  house  about  two  o'clock,  for  the  purpose  of  making  an  in- 
spection. The  deceased  was  found  lying-  on  the  bed,  in  an  easy  posture, 
on  her  left  side,  her  body  forming  somewhat  of  a  semicircle.  The  counte- 
nance was  pallid,  but  so  perfectly  placid  and  composed,  as  to  give  to  her  the 
appearance  of  being  in  a  deep  sleep.  The  temperature  of  the  body,  although 
she  must  have  been  dead  eight  or  ten  hours,  was  not  in  the  least  diminished. 
The  room  was  carefully  searched,  but  nothing-  in  the  shape  of  poison,  nor 
any  other  means  of  self-destruction,  could  be  discovered :  every  article  of 
apparel  lay  around,  as  it  might  be  supposed  to  have  been  left,  by  a  person 
going  to  bed  in  perfect  health  as  usual.  The  warmth  of  the  body  not  dimin- 
ishing, a  vein  was  opened,  and  various  stimuli  applied,  but  without  pro- 
ducing any  sign  of  resuscitation.  Respiration  and  circulation  had  ceased  ; 
no  artery  could  be  felt  pulsating  in  any  part.  Two  hours  had  now  elapsed 
since  their  arrival,  and  the  parties  still  hesitated  to  perform  the  inspection, 
when  a  message  was  sent  to  them,  stating  that  the  jury  were  waiting  for 
their  evidence.  The  inspection  was  then  commenced  ;  but  in  moving  the 
body  for  the  purpose,  the  warmth  and  pliancy  of  the  limbs  were  such  as  to 
suggest  to  the  examiners  that  they  were  inspecting  a  living  subject.  The 
internal  cavities  were  so  warm  that  a  copious  steam  issued  from  them 
when  they  were  laid  open.  All  the  viscera  were  healthy,  there  were  no 
signs  of  disease ; — nothing  appeared  to  account  for  death,  and  from  what 
they  saw,  the  inspectors  regretted  that  they  had  not  postponed  the  exami- 
nation until  the  signs  of  death  had  been  more  completely  manifested.  For 
obvious  reasons,  the  name  of  the  place  where  this  extraordinary  case 
occurred,  and  the  name  of  the  reporter,  were  suppressed.  It  is  probable 
that  a  high  temperature  was  retained  by  this  body  for  a  much  longer  period 
than  usual  after  death.  There  were,  however,  two  physical  causes  in 
operation,  the  influence  of  which  does  not  seem  to  have  been  sufficiently 
appreciated.  The  girl  died  suddenly  while  in  a-  state  of  perfect  health  and 
vigour ;  and  until  the  time  of  inspection,  the  body  appears  to  have  remained 
in  bed  closely  covered  by  badly  conducting  materials  ;  i.e.  the  bed-clothes. 
The  temperature  of  the  room  in  which  the  body  was  found,  is  not  stated  ; 
but  as  the  month  was  October,  it  was  probably  not  low.  The  temperature 
of  the  surface  or  of  the  internal  organs,  was  not  determined  by  a  ther- 
mometer. Although  there  can  be  no  doubt  that  this  girl  was  really  dead, 
yet,  as  a  rule,  no  medical  man  is  justified  in  making  an  inspection  of  a 
body  until  after  the  signs  of  death  (coldness  and  rigidity)  have  been  clearly 
manifested.  Respiration  and  circulation  had  ceased,  and  no  pulsation 
could  be  felt  in  the  heart  or  arteries  ;  the  body  had  been  in  this  state  for 
at  least  eight  hours ;  hence  it  is  evident  that  this  was  not  a  case  of 
apparent  death.  The  examiners  were  simply  deceived  by  an  unusual 
retention  of  heat  in  the  viscera.  Doubts  were  entertained  for  several  days 
respecting  the  death  of  the  well-known  Prof.  Dieffenbach.  The  unusual 
retention  of  heat,  and  the  delay  of  the  putrefactive  process,  led  to  the 
supposition  that  he  was  only  in  a  state  of  apparent  death. 

It  can  scarcely  be  imagined  that  the  production  of  heat  should  continue 
in  a  really  dead  body;  and  yet  certain  facts  connected  with  epidemic 
cholera,  yellow  fever,  and  other  diseases,  appear  to  establish  the  possibility 
of  this.  In  some  cases  of  death  from  epidemic  cholera,  when  prevalent 
in  this  country,  in  1832-3,  the  body,  which  had  become  moderately  cold, 
was  observed  suddenly  to  resume  its  warmth  so  that  the  temperature  is 
stated  to  have  risen  some  time  after  death  as  high  as  87°  F.,  although 
circulation  and  respiration  had  entirely  ceased.    In  another  instance  the 
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temperature  was  observed  to  rise  from  79°  to  92°  F.  after  death.  This 
singular  phenomenon,  like  numerous  others  connected  with  that  disease, 
has  received  no  adequate  explanation.  According  to  Valentin  the  occur- 
rence of  post-mortem  heat  is  common  to  all  dead  bodies,  the  difference 
being  only  in  degree.  It  is  said  to  be  most  rapidly  developed  after  death 
from  injuries  to  the  nervous  centres,  especially  the  brain.  In  cerebro- 
spinal meningitis  the  temperature  has  risen  after  death  from  104°  to 
111°  F.,  and  in  a  fatal  case  of  small-pox,  attended  with  much  delirium, 
Simon  observed  that  the  thermometer  rose  at  death  from  104°  to  113°  F. 
('Lancet,'  1870,  I.  p.  21.)  This  production  of  heat  after  the  cessation 
of  breathing  must  be  taken  as  evidence  of  some  chemical  action ;  for 
in  real  death,  the  animal  body,  when  it  has  once  become  cold,  is  no  more 
capable  of  spontaneously  generating  heat  within  itself  than  any  of  the 
inert  and  lifeless  solids  by  which  it  is  surrounded. 

In  a  case  of  death  from  epidemic  cholera  Rumsey  observed  that  half 
an  hour  after  the  complete  cessation  of  respiration  and  circulation,  the 
muscles  of  the  arms  underwent  spontaneously  various  motions  of  contrac- 
tion and  relaxation^  continuing  for  upwards  of  an  hour,  and  that  although 
previously  cold,  they  then  became  evidently  warmer.  The  facts  connected 
with  the  production  of  heat  in  the  dead  body  have  not  received  much 
attention  from  physiologists. 

John  Davy  met  with  some  very  high  temperatures  in  the  dead  body. 
In  a  case  of  rheumatism,  after  the  viscera  had  been  exposed  for  nearly 
ten  minutes,  a  thermometer,  placed  under  the  left  ventricle,  rose  to 
113°  F.,  and  when  in  contact  with  the  lobulus  Spigelii  of  the  liver  to 
112°  F.  In  a  second  subject,  examined  six  hours  after  death,  the  thermo- 
meter under  the  left  ventricle  indicated  a  temperature  of  108°  F.,  and  when 
in  contact  with  the  lobulus  Spigelii  107°  F.  In  these  cases  the  patients 
were  ill  but  a  short  time,  and  died  suddenly  ;  and  the  temperature  of  the 
apartment  in  which  the  observations  were  made  was  86°  F.  This  increase 
of  temperature  after  death  has  been  referred  to  putrefaction  ;  but  Dowler 
has  shown  that  it  takes  place  soon  after  death,  and  before  rigidity  sets  in. 
Some  of  the  cases  reported  by  Wilks  and  the  author  also  show  that  it 
may  take  place  independently  of  putrefaction.  ('  Guy's  Hosp.  Rep.,' 
1863,  cases  4,  26,  30,  p.  184.)  Dowler  has  called  this  condition  post- 
mortem caloricity  ;  he  has  noticed  it  as  a  common  occurrence,  in  a  warm 
climate,  in  the  bodies  of  persons  who  have  died  from  yellow  fever.  The 
heat  of  the  body,  according  to  him,  continues  to  increase  for  several  hours 
after  death ;  and  in  one  case,  after  six  hours,  he  found  the  arm-pit  to 
have  a  temperature  of  100°  F.,  and  the  abdomen  of  103°  F.  In  another, 
the  temperature  of  the  arm-pit  during  life  being  100°  F.,  it  was  found  that 
in  three  hours  after  death  the  temperature  of  this  part  had  risen  to  104°  F.  ; 
in  a  third  case,  a  similar  increase  was  observed  in  thirty  minutes.  The 
highest  post-mortem  temperatures  were  observed  in  the  thighs.  Thus  in 
a  case  in  which  the  arm-pit  had,  during  life,  a  temperature  of  104°  F.,  in 
ten  minutes  after  death  it  indicated  a  temperature  of  109°  F.,  and  in  fifteen 
minutes  after  death  the  thigh  gave  a  temperature  of  113°  F.  When  the 
maximum,  which  is  variable  in  different  bodies,  has  been  attained  the  body 
gradually  undergoes  the  cooling  process  observed  after  death,  and  accord- 
ing to  Dowler,  this  generally  commences  with  the  head.  ('  Phil.  Med. 
Exam.,'  Oct.  and  Nov.,  1845,  pp.  625  and  359.)  In  death  from  epidemic 
cholera  he  found  that  the  dead  body  reached  its  maximum  temperature  of 
109  F.  in  about  an  hour  and  a  half.  Hensley  published,  in  the  same  journal, 
a  series  of  cases  in  old  and  young  persons  who  had  died  from  different 
causes ;  these  do  not  show  a  similar  increase  of  temperature,  but  they  prove 
that  after  thirty  hours  a  dead  body  may  retain  a  temperature  two  or  three 
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degrees  above  that  of  the  room.  (Ibid.,  March,  1846,  p.  151.)  These  obser- 
vations may  serve  to  explain  facts  similar  to  those  observed  in  the  case 
of  supposed  premature  inspection  just,  now  related,  for  they  show  that 
in  some  exceptional  instances  a  really  dead  body  may  retain  for  many 
hours  a  temperature  as  high,  or  higher,  than  that  which  is  usually  found 
in  the  living. 

When  there  is  a  high  temperature  at  the  time  of  death,  this  may 
persist  for  some  time.  In  1885,  a  man  was  trephined  in  Guy's  Hospital,, 
after  sustaining  a  fracture  of  the  skull  with  haemorrhage  into  the  cranial 
cavity.  At  death  his  temperature  was  107°  F.  in  the  axilla,  and  this  high 
temperature  persisted  for  ten  minutes  after  death,  when  it  began  to  fall. 
In  the  same  year  a  man  died  in  the  same  hospital  of  malignant  disease 
of  the  spine.  His  temperature  fluctuated  ;  but  two  hours  and  a  half  before 
death  it  was  97-6°  F.,  whilst  half  an  hour  after  death  it  was  102-2°  F. 

Dowler  considers  that  the  gradual  loss  of  heat  in  the  interior  of  the 
body,  as  determined  by  a  thermometer,  furnishes  the  best  test  to  establish 
the  reality  of  death.  The  living  body  maintains  a  uniform  temperature, 
independently  of  that  of  the  surrounding  medium  ;  but  a  dead  body,  like 
other  inert  matter,  is  governed  in  its  temperature  by  purely  physical  con- 
ditions. ('  Phil.  Med.  Exam.,'  Oct.,  1850,  p.  606.)  It  may  be  observed, 
however,  that  in  temperate  climates  the  signs  of  death  are  sufficiently  well 
marked  by  the  progressive  cooling  and  rigidity  of  the  body,  before  the 
application  of  the  thermometrical  test  to  the  interior  could  be  made  ;• 
hence,  although  it  would  furnish  information  that  death  had  certainly 
taken  place,  a  medical  examiner  could  come  to  a  safe  conclusion  without 
it.  The  occasional  existence  of  post-mortem  high  temperature  offers  no 
objection  to  this  conclusion,  since  cooling  sooner  or  later  follows  this 
condition  as  a  result  of  ordinary  physical  causes.  The  coldness  of  the 
living  body  in  cholera,  congelation,  hysteria,  etc.,  is  a  physiological  con- 
dition, and  not  the  result  of  physical  cooling.  If  death  takes  place  the 
coldness  may  continue,  or  the  body  may  again  become  warm.  In  either 
case  it  passes  ultimately,  by  physical  cooling,  to  the  temperature  of  the 
surrounding  medium. 

3.  Cadaveric  Rigidity.  Rigor  Mortis. — The  first  effect  of  death  from 
any  cause  is  in  most  cases  a  general  relaxation  of  the  whole  of  the  muscular 
system.  The  lower  jaw  drops,  the  eyelids  lose  their  tension,  the  limbs  are 
soft  and  flabby,  and  the  joints  are  quite  flexible.  In  from  five  to  six  hours 
after  death,  and  generally  while  the  body  is  in  the  act  of  cooling,  the 
muscles  of  the  limbs  are  observed  to  become  hard  and  contracted,  the 
joints  stiff,  and  the  body  firm  and  unyielding.  This  peculiar  condition  is 
known  under  the  name  of  cadaveric  rigidity  or  rigor  mortis.  The  muscular 
tissue  may  be  considered  as  passing  through  three  stages  in  a  dead  body. 
1.  It  is,  as  above  mentioned,  flaccid  but  contractile,  although,  as  will  be 
seen  hereafter,  muscles  contracted  by  living  force  in  the  act  of  dying  do 
not  necessarily  become  relaxed  in  death  ;  2.  It  becomes  rigid  and  in- 
capable of  contraction  ;  and  3.  It  is  once  more  relaxed,  and  does  not 
regain  its  power  of  contractility.  The  body  now  passes  into  the  incipient 
stage  of  putrefaction.  The  first  stage  defines  the  duration  of  muscular 
irritability,  the  second  stage  that  of  cadaveric  rigidity,  and  the  third 
that  of  the  commencement  of  chemical  change  or  putrefaction. 

Experiment  shows  that  the  seat  of  this  phenomenon  is  in  the  muscular 
system,  for  the  rigidity  disappears  immediately  on  the  removal  or  division 
of  the  muscles.  According  to  the  experiments  of  Beclard  and  others,, 
the  rigid  condition  of  the  muscles  is  wholly  independent  of  the  integrity 
of  the  nervous  system  ;  for  a  division  of  the  nerves  leading  to  the  particular 
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muscles,  or  even  the  entire  removal  of  the  brain,  has  not  been  found 
to  prevent,  or  to  retard  its  occurrence.  It  has  also  been  observed  that 
when  death  has  taken  place  from  paralysis,  hemiplegia,  or  apoplexy,  the 
rigidity  has  been  as  strongly  manifested  in  the  muscles  of  the  paralytic  or 
hemiplegic  as  by  those  on  the  healthy  side,  provided  they  are  well  nourished 
and  retain  some  irritability.  The  muscles  of  shattered  limbs  in  death  from 
comminuted  fractures  do  not  take  on  this  condition.  According  to  Kiissmaul 
the  living  metamorphosis  of  the  muscle  has  ceased  ;  the  muscle  becoming 
rigid  is  a  dying — the  perfectly  rigid,  is  a  dead  muscle.  Eigidity  is  in 
general  observed  to  take  place  simultaneously  with  the  coagulation  of  the 
blood  throughout  the  body.  Some  have  considered  it  to  depend  upon  this  ; 
but  not  to  mention  that  the  alleged  cause  appears  to  be  wholly  inadequate 
to  the  effect  produced,  the  rigidity  sometimes  occurs  while  the  body  is  warm 
and  the  blood  fluid,  therefore  this  cannot  be  the  true  explanation  ;  more- 
over it  closely  resembles  the  rigidity  of  syncope  and  asphyxia,  which  can 
have  no  reference  to  the  coagulation  of  the  blood. 

Brown-Sequard  found  by  experiments  on  rabbits  that  if  a  current  of 
arterial  blood  is  re-established  through  muscles  in  which  cadaveric  rigidity 
has  already  begun  to  show  itself  they  cease  to  be  rigid,  and  recover  their 
irritability.  He  even  succeeded  in  removing  the  cadaveric  rigidity  from 
the  muscles  of  the  decapitated  body  of  a  criminal,  thirteen  hours  after 
execution  and  two  hours  after  the  supervention  of  rigidity,  by  the  injection 
of  defibrinated  human  blood.  The  muscles  lost  their  rigidity,  and  continued 
to  contract  on  irritation  for  several  hours.  ('  Gaz.  Med.  de  Paris,'  Nos. 
24  and  27 ;  and  '  Amer.  Journ.  Med.  Sci.,'  Jan.,  1852,  p.  221.)  These  facts 
appear  to  show  that  the  muscles,  on  becoming  rigid,  still  possess  vitality. 
Rigidity  is  undoubtedly  referable  to  the  spontaneous  contraction  or 
z'ather  stiffening  of  the  muscles;  until  it  appears  these  organs  are  sus- 
ceptible of  galvanic  and  mechanical  stimuli,  but  after  it  has  ceased  this 
irritability  of  the  muscular  fibre  is  entirely  lost.  The  power  with  which 
these  organs  contract  in  a  state  of  rigidity  is  far  less  than  that  observed 
when  they  are  subjected  to  the  influence  of  volition  in  the  living  body. 
The  contractile  force  is  not  so  great  as  to  induce  any  apparent  alteration 
in  the  position  of  the  parts  to  which  the  tendinous  extremities  of  the 
muscles  are  attached ;  so  that  there  is  no  displacement,  nor  is  any  force 
of  a  counterbalancing  nature  manifested  between  flexors  and  extensors.  It 
is  asserted  that  the  flexor  muscles  are  usually  more  contracted  than  the 
extensors,  so  that  the  limbs  and  trunk,  as  well  as  the  fingers,  if  left  undis- 
turbed in  the  dead  body,  have  a  tendency  to  assume  a  state  of  flexion.  As 
a  general  rule,  however,  the  position  in  which  the  muscles  may  be,  at  the 
time  of  death,  is  that  which  they  retain  during  the  state  of  rigidity,  whether 
the  body  be  lying,  sitting,  or  standing,  and  whether  the  limbs  be  in  a  state 
of  flexion  or  extension.  When  the  rigid  state  is  strongly  manifested  the 
muscles  assume  a  prominence,  as  under  violent  contraction  in  the  living  body. 

When  a  muscle  enters  into  the  condition  of  rigor  mortis  it  loses  its 
transparency  and  becomes  opaque.  It  has  lost  much  of  its  former  soft- 
ness, and  has  become  firmer  and  more  resistent.  Previously  neutral  or 
slightly  alkaline,  the  muscle  is  found  to  have  become  distinctly  acid — 
more  acid  than  during  the  state  of  contraction  in  life.  At  the  onset  of 
rigor  mortis  the  muscle  undergoes  a  distinct  rise  of  temperature,  and 
evolves  carbon  dioxide.  The  peculiar  feature  of  rigor  mortis  is,  how- 
ever, the  coagulation  of  some  portion  of  the  fibre  :  no  coagulable  muscle- 
plasma  is  obtainable  from  the  rigid  muscle.  The  rigid  muscle  indeed 
contains  ready  formed  myosin,  the  result  of  a  coagulation  of  the  muscle- 
plasma  coincident  with,  and  constituting  an  important  part  of  the  pheno- 
mena of,  rigor  mortis. 
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The  time  at  which  rigidity  occurs  after  death,  as  well  as  its  duration, 
is  affected  by  various  circumstances.  It  generally  commences  within  five 
or  six  hours,  and  lasts  from  sixteen  to  twenty-four  hours.  Sommer  assigns 
the  time  at  which  it  occurs,  after  the  cessation  of  respiration,  as  not  later 
than  seven  hours.  Nysten,  who  closely  investigated  this  subject,  considered 
that  rigidity  never  made  its  appearance  in  the  muscles,  until  the  body  had 
entirely  lost  its  animal  heat ;  but  some  of  his  own  observations  tend  to- 
show  that  this  statement  is  not  correct.  Cases  every  now  and  then  present 
themselves  in  which,  after  death,  the  limbs  become  rigid  while  they  are 
yet  warm  ;  and  it  is  the  same  with  the  trunk. 

Ollivier  observed,  in  cases  of  death  from  epidemic  cholera,  that 
cadaveric  rigidity  occurred  while  the  body  was  yet  warm.  He  also  saw 
a  rigid  condition  of  the  muscles  in  well-developed  bodies,  which  were 
inspected  in  from  six  to  eight  hours  after  death.  ('  Ann.  d'Hyg.,'  1833,  1, 
233.)  Brown-Sequard  mentions  the  case  of  a  man  who  died  in  one  of 
the  Parisian  hospitals  in  1849,  in  whose  body  cadaveric  rigidity  appeared 
three  minutes  after  he  had  ceased  to  breathe,  and  while  the  heart  was 
still  beating  twenty  times  in  a  minute,  while  the  man  was  still  alive,  if  life 
is  considered  to  persist  so  long  as  the  heart  beats.  These  beatings  ceased 
only  three  minutes  and  a  half  after  cadaveric  rigidity  had  shown  itself 
everywhere.  A  quarter  of  an  hour  afterwards,  there  was  no  trace  of  cada- 
veric rigidity,  and  in  less  than  an  hour  after  death,  signs  of  putrefaction 
had  appeared  in  the  limbs.  This  man  died  of  exhaustion  after  prolonged 
typhoid  fever.  ('Savory  on  Life  and  Death,'  p.  196.)  According  to. 
Kiissmaul,  when  the  muscular  system  is  powerfully  developed  and  death 
is  sudden,  rigidity  may  not  occur  for  sixteen  or  seventeen  hours,  and  the 
shortest  period  within  which  it  may  occur  and  pass  off  in  such  cases,  is 
about  ten  hours  after  death  ;  but  under  certain  circumstances  it  may  con- 
tinue for  fourteen  days  or  even  longer.  In  a  case  in  which  the  author  was 
consulted,  a  stout  muscular  man  died  suddenly  from  an  attack  of  apoplexy. 
His  body  was  exhumed  and  examined  three  weeks  after  death  in  the  month 
of  January.  It  was  in  a  good  state  of  preservation,  and  the  limbs  were  so- 
rigid  that  it  required  a  great  degree  of  force  to  bend  them.  No  doubt  in 
this  case  cold  favoured  the  continuance  of  rigidity. 

The  following  case  related  by  Chowne,  shows  the  rapid  access  of 
cadaveric  rigidity  in  a  new-born  child,  as  well  as  its  occurrence  in  a  dead 
body  before  the  entire  loss  of  animal  heat.  He  was  called  to  a  labour,, 
and  when  he  arrived,  the  child  had  been  born  about  three  quarters  of 
an  hour,  and  the  midwife  was  then  engaged  in  dressing  it.  One  arm 
was  a  little  raised  and  the  hands  were  partly  closed — these  circumstances 
giving  it  the  appearance  of  being  a  living  child.  He  found,  however, 
that  it  had  actually  been  still-born,  and  that  it  had  been  part  of  the  time 
in  a  warm  bath.  The  other  limbs  were  also  stiff  in  about  the  same 
degree.  The  stiffness  was  unequivocal,  there  was  no  elasticity,  as  if  it 
was  the  result  of  spasmodic  muscular  contraction  :  a  joint  being  flexed, 
it  remained  flexed.  The  midwife  particularly  observed  the  stiffness  while 
the  child  was  in  the  warm  bath.  The  mother  said  the  child  moved,  very 
perceptibly  to  herself,  not  long  before  its  birth.  Whether  the  skin  was  warm 
or  cold  is  not  stated,  but  the  body  of  a  child  cools  very  quickly.  It  is  pro- 
bable, from  the  midwife's  statement,  that  the  rigidity  came  on  immediately 
or  very  soon  after  death.  Sommer  placed  the  bodies  of  two  infants,  which 
had  died  asphyxiated,  in  tepid  baths  at  from  90°  to  99°  F.  immediately  after 
birth,  and  left  them  there.  In  between  three  and  four  hours  rigidity  was 
developed,  and  had  attained  its  height  in  six  hours.  In  eleven  hours  the 
rigidity  of  the  lower  jaw  had  disappeared.  The  presence  of  rigor  mortis  in 
anew-born  child  may  show  that  it  has  been  recently  living,  but  it  will  not 
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show  that  it  was  born  alive.  In  a  case  of  alleged  child  murder,  tried  at 
the  Dorchester  Assizes,  the  rigidity  of  the  body  of  the  infant  was  wrongly 
assumed  to  indicate  that  the  child  had  been  born  alive,  and  had  had  an 
independent  existence.  In  1871  Parkinson  delivered  a  woman  of  a  child 
which  died  during  labour.  On  the  next  day  the  fingers  of  the  dead  child 
were  tightly  clenched,  the  fore-arms  rigidly  bent  on  the  arms  and  the  legs 
on  the  thighs.  In  another  case  he  was  compelled  to  perform  craniotomy 
on  a  dead  child  to  effect  its  delivery.  On  the  following  day  there  was 
strong  rigor  mortis. 

The  author  observed  in  a  cat  which  had  died  from  disease,  that  the  body 
and  limbs  became  perfectly  rigid  about  an  hour  after  death,  while  warmth 
was  still  very  great  throughout.  The  bodies  of  birds  generally  become  rigid 
before  they  cool.  He  has  also  remarked,  in  animals  poisoned  by  prussic 
acid,  where  convulsions  ensued,  that  they  died  in  violent  muscular  spasm, 
with  the  limbs  and  tail  perfectly  rigid  while  the  body  was  warm.  This  last 
condition,  however,  corresponds  rather  to  what  has  been  called  cadaveric 
spasm  than  cadaveric  rigidity.  The  difference  between  these  two  states 
will  be  a  subject  for  after-consideration. 

Bi'own-Sequard  has  demonstrated  the  relations  between  muscular  irri- 
tability, cadaveric  rigidity  and  putrefaction  ('  Pr.  Roy.  Soc.,'  1861,  p.  204), 
and  maintains  that  the  greater  the  degree  of  muscular  irritability  at  the 
time  of  death,  the  later  the  cadaveric  rigidity  sets  in  and  the  longer  it 
lasts  ;  and  that  the  later  putrefaction  appears,  the  slower  it  progresses. 

C ceteris  paribus,  rigidity  is  always  more  strongly  manifested  and  con- 
tinues for  a  longer  period,  in  those  bodies  in  which  the  muscular  system 
is  healthy  and  fully  developed.  It  has  been  observed,  that  the  time  at 
which  it  appears  after  death  in  muscular  subjects,  is  longer  than  in  other 
cases,  so  that  it  may  not  supervene  for  twelve  or  fourteen  hours,  and  it 
may  last  for  twenty-four  or  thirty-six  hours.  Rigidity  is  said  to  be  slow 
in  manifesting  itself  in  death  from  haemorrhage,  irritant  poisoning, 
apoplexy,  wounds  of  the  heart,  decapitation,  as  also  in  all  cases  of  asphyxia, 
especially  in  death  from  hanging,  or  from  the  action  of  carbonic  acid. 
In  a  case  of  suicide  from  a  fatal  wound  in  the  throat,  observed  by  Handy- 
side,  the  rigidity  of  the  muscular  system  commenced  while  the  body  was 
yet  warm,  and  was  complete  in  one  hour  and  a  half  after  death.  This 
early  occurrence  of  rigidity  cannot  be  referred  to  any  influence  produced 
on  the  muscular  system  by  loss  of  blood.  In  a  case  of  death  from 
haemorrhage,  in  which  four  pounds  of  blood  were  suddenly  lost  from  the 
axillary  artery,  it  was  observed  that  eight  hours  after  death  the  arms  and 
legs  were  pliant ;  and  it  was  not  until  twelve  hours  after  death,  when  the 
body  was  becoming  cold,  that  rigidity  manifested  itself.  Death  by 
haemorrhage,  therefore,  does  not  accelerate  this  condition ;  it  appears  to 
have  no  more  influence  upon  the  period  of  its  occurrence,  than  it  has  upon 
the  cooling  of  the  body.  So  with  regard  to  irritant  poisoning  in  an  acute 
form,  no  difference  was  observed  in  reference  to  the  rate  of  cooling  or 
the  commencement  of  rigidity  in  a  well-marked  case  of  death  from  arsenic 
in  eleven  hours.  In  a  case  of  suffocation  by  charcoal  vapour,  Nysten 
observed  that  rigidity  did  not  make  its  appearance  until  sixteen  hours  after 
death,  and  it  is  stated  to  have  lasted  for  the  long  period  of  seven  days.  In 
other  instances  of  suffocation,  this  protraction  of  cadaveric  rigidity  has 
not  been  noticed. 

In  these  cases,  the  slow  access  of  this  state  depends  less  on  the  mode  of 
death  than  on  the  irritability  of  the  muscles  at  the  time  of  death.  This  is 
always  great  when  the  nutrition  of  the  muscles  is  perfect,  a  condition 
which  exists  in  cases  of  violent  death,  as  from  decapitation,  sudden 
haemorrhage,  or  some  form  of  asphyxia.    Symonds  saw  a  body  in  a  state 
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of  rigidity  eight  days  after  death  hy  hanging.  Nysten  found  that  there 
was  muscular  irritability  in  the  body  of  a  decapitated  man,  twenty-six 
hours  after  the  bead  had  been  severed  from  the  body ;  and  Brown- Sequard 
states  as  the  general  result  of  his  experience,  that  in  the  bodies  of  healthy 
persons  decapitated  or  asphyxiated,  cadaveric  rigidity  did  not  appear 
sooner  than  ten  or  twelve  hours  after  death,  and  that  it  lasted  mox'e  than 
a  week  even  when  the  weather  was  warm.  He  has  found  in  the  muscles 
of  the  limbs  of  two  decapitated  men,  some  degree  of  irritability  thirteen 
and  fourteen  hours  after  death. 

Atmospheric  changes  appear  to  modify  considerably  the  duration  of 
this  state.  Dry  and  cold  air  will  cause  it  to  persist  for  a  long  time  ;  and 
thus  it  is,  that  during  the  winter  season,  especially  in  a  frost,  it  is  slow 
in  disappearing ;  its  mean  duration  being  then  from  twenty-four  to  thirty- 
six  hours.  If  the  air  is  warm  and  saturated  with  humidity,  it  soon  ceases. 
Temperature  appears  therefore  chiefly  to  affect  its  duration  and  intensity. 
Sommer  found  that,  other  things  being  equal,  bodies  became  rigid  as 
quickly  in  an  atmosphere  of  from  59°  to  63°  F.  as  in  one  from  77°  to  81°  F. ; 
but  that  the  bodies  of  strong  persons  continued  rigid  for  eight  or  ten  days 
at  a  temperature  of  from  36°  to  45°  F.,  while  it  totally  disappeared  in  from 
four  to  six  days  when  they  were  exposed  to  a  temperature  of  from  65°  to 
86°  F.  Bodies  sunk  in  cold  water  soon  pass  into  this  state,  and  retain 
the  irrigidity  for  a  long  time.  Water  is  a  better  conductor  of  heat  than 
air,  and  tends  to  retard  putrefaction.  The  contracted  state  of  the  skin 
known  as  cutis  anserina  is  sometimes  observed  in  a  recently  drowned  body. 

The  influence  of  temperature  upon  rigor  mortis  has  been  insufficiently 
determined.  At  the  trial  of  Birchall  for  the  mui'der  of  Mr.  Bernwell  at 
"Woodstock  (Ontario)  in  Sept.,  1890,  the  medical  witnesses  were  at 
variance.  Bernwell  was  shot  in  the  head,  and  must  have  died  instan- 
taneously. The  temperature  of  the  atmosphere  was  22°  F.,  and  the 
deceased's  body  when  found  was  rigid  and  frozen.  Welford,  for  the  pro- 
secution, deposed  that  at  the  temperature  of  22°  F.  rigor  mortis  would 
supervene  in  from  one  to  three  hours  ;  whilst  Means,  for  the  defence, 
swore  that  the  above  degree  of  cold  would  retard  the  onset  of  rigor,  which 
would  not  set  in  till  after  the  lapse  of  twelve  hours. 

According  to  Nysten  cadaveric  rigidity  first  appears  in  the  muscles 
of  the  trunk  and  neck ;  it  then  takes  place  in  the  muscles  of  the  upper 
extremities,  and  lastly,  in  those  of  the  lower.  In  regard  to  its  disappear- 
ance, the  muscles  of  the  lower  extremities  will  often  be  found  rigid,  while 
those  of  the  trunk  and  upper  extremities  are  again  in  a  state  of  relaxation. 
It  appears  later  and  lasts  longer  in  the  lower  extremities,  than  in  other 
parts  of  the  body.  If  Nysten's  theory  were  trne,  that  rigidity  depended 
exclusively  on  the  mere  loss  of  heat,  it  should  appear  first  in  the  lower 
extremities,  and  last  in  the  trunk.  His  own  observations,  therefore, 
respecting  the  order  of  its  disappearance  are  against  his  theory.  Later 
observers  have  to  some  extent  corroborated  Nysten's  statements  regarding 
the  commencement  and  diffusion  of  rigidity.  Thus  it  begins  almost  always 
in  the  neck  and  lower  jaw.  Sommer  found  only  one  exception  to  this 
rule  in  examining  two  hundred  dead  bodies.  From  the  neck  it  passes  in 
two  directions  :  upwards  to  the  muscles  of  the  face,  and  downwards  to  the 
muscles  of  the  upper  extremities  and  trunk — then  attacking  those  of  the 
lower  extremities.  In  the  particular  limbs,  it  commonly  proceeds  from 
above  downwards,  and  it  generally  passes  off  in  the  same  order.  It  always 
sets  in,  increases,  and  decreases  imperceptibly  and  gradually,  in  which 
respect  it  differs  strikingly  from  the  rigidity  of  muscles  as  a  result  of 
disease.  (Kiissmaul,  '  Vierteljahrsschr.  f.  prakt.  Heilk.,  1856,' B.  2,  s.  67. 
See  also  a  trans,  by  Moore,  'Dublin  Quar.  Jour.  Med.  Sci.,'  1856,  vol.  22, 
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p.  490.)  A  more  recent  observer,  Larcber,  who  states  that  he  has  ex- 
amined more  than  six  hundred  dead  human  bodies,  as  well  as  the  bodies 
of  a  great  number  of  animals,  assigns  the  following  course  unless  con- 
vulsions may  have  been  present  at  the  time  of  death ;  it  commences 
in  the  lower  jaw — affects  the  lower  limbs — and  afterwards  the  neck  and 
the  upper  limbs.  Those  muscles  which  are  the  first  to  become  rigid  are 
the  longest  to  retain  rigidity.    ('  Ann.  d'Hyg.,'  1869,  1,  469.) 

It  will  now  be  necessary  to  consider  whether  a  living  body  ever  assumes 
a  condition  analogous  to  that  of  cadaveric  rigidity.  Tetanus,  apoplexy, 
catalepsy,  hysteria,  syncope,  and  asphyxia,  have  been  stated  to  present 
symptoms  which  might  lead  to  doubt  respecting  the  reality  of  death  from 
this  sign.  There  are,  however,  these  striking  differences.  In  rigidity 
from  any  of  these  diseases,  the  warmth  of  the  body  is  commonly  in  great 
part  preserved,  if  not  on  the  sui'face,  in  the  rectum  and  flexures  of  the 
joints.  The  rigidity  of  disease  takes  place  simultaneously  with  the 
apparent  suspension  of  life  from  the  attack ;  and  lastly,  the  whole  of 
the  body  becomes  equally  rigid  at  the  same  moment,  owing  to  the  exist- 
ence of  a  general  muscular  spasm.  In  order  to  distinguish  this  state  of 
spasm  in  a  really  living  member  from  the  rigidity  of  death,  it  has  been 
recommended  t©  bend  it  forcibly  ;  if  it  be  in  a  state  of  spasm  from  disease 
(tetanus),  it  will  return  to  its  original  position  so  soon  as  the  bending 
force  is  removed ;  if  it  be  in  a  state  of  cadaveric  rigidity,  the  limb  will 
not  return  to  its  position,  but  may  be  afterwards  moved  in  any  direction. 
If  rigidity  was  at  the  time  fully  developed,  the  muscle  will  not  again 
become  rigid ;  if,  however,  rigidity  was  only  commencing,  then  the  limb 
will  again  resume  its  rigid  condition,  but  slowly.  (Sommer.)  This  is 
the  main  distinction  between  rigidity  in  a  living  and  in  a  dead  body.  In 
real  death,  however,  other  unequivocal  signs  will  be  present.  Rigidity 
takes  place  in  the  muscles  of  the  face  as  well  as  in  those  of  the 
body.  It  is  important  to  bear  this  in  mind,  since  identity  may  be  mis- 
taken when  a  corpse  is  seen  about  this  period.  The  expression  of  the 
countenance,  as  of  anger,  pain,  or  terror,  at  the  moment  of  death,  depends 
on  the  contraction  of  the  facial  muscles.  After  death  these,  like  other 
voluntary  muscles,  undergo  relaxation,  and  the  face  assumes  a  placid 
appearance  ;  but  as  rigidity  manifests  itself,  there  is  sometimes  a  re- 
markable change  of  expression.  The  face  is  pale  or  sallow,  the  jaws  are 
fixed,  the  corners  of  the  mouth  are  drawn  downwards,  the  temples  sunk, 
and  the  brow  contracted.  Even  those  who  may  have  known  a  person 
well  during  life,  would  scarcely  recognize  him  at  this  time,  were  they  to 
see  the  body  in  a  strange  locality.  Snow  was  once  called  to  see  a  young- 
woman  after  she  had  been  dead  three  days,  whose  face  had  suddenly 
become  so  suffused  and  red,  that  her  friends  doubted  the  reality  of  her 
death.  After  a  time,  however,  the  colour  abated,  and  the  commencement 
of  putrefaction  clearly  proved  that  she  was  dead.  ('  Med.  Critic,'  Jan., 
1863,  p.  26.)  The  author  has  witnessed  a  similar  appearance  in  a  corpse ; 
the  cheeks  acquired  a  florid  red  colour  between  the  third  and  fourth  day 
after  death,  when  rigidity  had  ceased.  It  is  supposed  that  this  colour  is 
due  to  the  action  of  the  oxygen  of  the  air  on  the  blood  forced  into  the 
capillaries  by  incipient  decomposition.  It  is  hardly  necessary  to  observe 
that  this  appearance,  coupled,  as  it  is  stated  to  have  been  in  some  cases, 
with  a  slight  degree  of  warmth,  could  not  give  rise  to  any  mistake  about 
the  date  of  death,  since  the  rest  of  the  body  would  be  cold,  and  in  death 
which  is  really  recent  the  face  becomes  cold  before  the  skin  of  the  chest 
and  abdomen. 

According  to  Symonds,  the  kind  of  death  has  a  great  influence  on 
the  expression  of  the  countenance.    On  fields  of  battle,  the  corpses  of 
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those  who  have  died  of  stabs  are  said  to  be  easily  distinguished  by  the 
countenance  from  those  who  have  fallen  by  gunshot.  In  the  former,  an 
extremely  painful  impression  must  have  been  transmitted  to  the  brain, 
which  pi'oduced  the  usual  change  in  the  nerves  and  muscles  of  expression  ; 
in  the  latter,  concussion  was  given  to  the  whole  system,  paralysing,  without 
any  intermediate  sensation,  so  that  no  expression  remained  more  than  that 
of  the  repose  of  the  inuscles.    ('  Cyc.  Anat.  and  Physiol.,'  art.  Death.) 

The  involuntary  muscles  are  subject  to  cadaveric  rigidity  as  well  as  the 
voluntary,  and  by  reason  of  the  more  speedy  loss  of  muscular  irritability, 
it  appears  in  them  more  rapidly.  The  ventricles  of  the  heart  commonly 
lose  their  irritability  within  an  hour  after  death.  They  become  rigid,  and 
remain  in  that  state  for  ten  or  twelve  hours,  sometimes  for  twenty-four 
or  thirty-six  hours,  then  again  becoming  relaxed  or  flaccid.  (Carpenter.) 
Duval  saw  the  heart  of  a  criminal  a  quarter  of  an  hour  after  decapitation, 
beating  with  great  distinctness.  The  left  auricle  in  particular  exhibited 
strong  and  regular  action,  forty-four  times  in  a  minute,  and  continued  to 
do  so  for  an  hour.  ('  Prov.  Med.  Journ.,'  Sept.,  1851.)  At  a  certain  period 
after  death  the  heart  becomes  rigid  and  firmly  contracted.  If  examined  at 
this  time,  it  may  appear  to  be  in  a  state  of  spasm  and  to  have  its  walls 
thickened,  while  the  cavity  of  the  left  ventricle  may  be  described  as  being 
much  smaller  than  in  the  normal  state.  Paget  has  pointed  out  that  this 
natural  condition  of  the  heart  after  death  has  led  to  pathological  mistakes, 
the  walls  being  described  as  thickened  and  the  cavities  being  diminished 
in  size,  and  the  heart  itself  as  being  in  a  state  of  concentric  hypertrophy 
from  disease.  On  the  other  hand,  the  perfect  relaxation  of  the  heart  which 
follows  at  a  later  period  after  death,  has  been  mistaken  for  and  described 
as  a  morbid  flabbiness  and  flaccidity.  Spasms  and  paralysis  cannot  be 
inferred  to  have  existed  when  we  discover  these  conditions  of  the  heart  in 
the  dead  body. 

The  observations  of  Brown-Sequard  have  already  been  quoted  {ante,  p. 
55)  as  furnishing  an  explanation  of  many  of  the  difficulties  connected  with 
the  occurrence,  duration,  and  disappearance  of  cadaveric  rigidity.  This 
physiologist  agrees  with  Nysten  and  others  that  the  greater  the  degree 
of  muscular  irritability  at  the  time  of  death,  the  later  cadaveric  rigidity 
sets  in,  and  the  longer  it  lasts ;  and  the  later  also  putrefaction  appears, 
the  more  slowly  it  progresses.  Miiller  and  Gierlichs  had  already  shown 
that  rigidity  does  not  occur  until  the  muscles  have  lost  their  irritability,  or 
their  power  of  contracting  on  the  application  of  ordinary  stimuli ;  that  in 
frogs,  in  which,  as  in  other  reptiles,  muscular  irritability  is  very  persistent, 
rigidity  is  often  not  established  until  three  or  four  days  after  death ;  that 
in  birds,  on  the  other  hand,  in  which  muscular  irritability  remains  but  a 
short  time  after  death,  rigidity  ensues  quickly.  Further,  all  circumstances 
which  cause  a  speedy  exhaustion  of  muscular  irritability  during  life,  induce 
an  early  occurrence  of  cadaveric  rigidity,  while  those  conditions  by  which 
the  appearance  of  irritability  is  delayed,  retard  its  access.  ('Baly  and 
Kirke's  Physiol.')  Brown-Sequard  observed  as  a  result  of  his  experiments 
on  animals,  that  when  the  temperature  of  the  muscles  was  diminished 
before  death,  their  irritability  lasted  long  after  death ;  cadaveric  rigidity 
set  in  late,  and  lasted  long  ;  and  putrefaction  appeared  late  and  proceeded 
slowly.  Whatever  exhausts  muscular  irritability,  such  as  violent  exercise 
or  exertion,  accelerates  rigidity  in  the  dead,  and,  in  an  equal  degree, 
putrefaction :  this  applies  to  observations  on  man,  as  well  as  on  animals. 
Rigidity  takes  place  rapidly  in  the  dead  bodies  of  cattle  that  have  been 
ovei*driven,  or  of  animals  that  have  been  hunted  to  death.  Mackintosh  has 
communicated  some  facts  which  he  collected  respecting  the  bodies  of 
hares  run  down  by  coursing.    Cadaveric  rigidity  generally  appeared  in 
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from  one  hour  to  one  hour  and  a  half — but  the  longer  and  the  more  severe 
the  course,  the  sooner  it  appeared — thus  beating  out  the  views  of  Brown- 
Sequard  respecting  the  exhaustion  of  muscular  force.  In  three  of  these 
experiments,  the  throats  of  the  animals  were  cut  when  they  were  run 
down.  One  lost  two  ounces  of  blood,  a  second  lost  very  little,  and  a  third 
none.  Yet  in  each  of  these  instances  cadaveric  rigidity  began  one  hour 
and  twenty  minutes  after  death.  The  bodies  of  soldiers  killed  in  the  early 
part  of  a  battle  become  rigid  slowly,  while  the  bodies  of  those  who  are 
killed  at  the  close,  after  many  hours  of  violent  muscular  exertion,  become 
rigid  almost  immediately.  This  may  explain  the  singular  fact  recorded 
by  military  men,  that  dead  bodies  are  sometimes  found  on  the  field  of 
battle  stiffened  in  the  attitude  of  kneeling  or  sitting  with  their  weapons 
clenched  firmly  in  their  hands.  There  has  been  no  relaxation  in  death, 
but  the  muscles  appear  to  have  at  once  passed  from  a  living  contraction 
into  a  rigid  condition.  This  also  throws  light  upon  a  fact  to  be  presently 
noticed,  that  suicides  are  sometimes  found  with  weapons  grasped  in  their 
hands,  and  their  bodies  stiffened  in  the  attitudes  in  which  they  have  died. 
It  may  be  inferred  in  these  cases  that  from  some  cause  operating  during 
life,  the  muscular  irritability  was  exhausted  at  the  time  of  death.  Hence 
the  greatest  differences  are  observed  to  exist  in  regard  to  the  commence- 
ment of  cadaveric  rigidity  and  putrefaction,  in  consequence  of  the 
variable  degree  of  muscular  irritability  at  the  time  of  death.  Brinton  has 
recorded  his  experience  on  this  curious  subject  during  the  American  Civil 
War  of  1862.  In  many  who  had  died  instantaneously  f  rom  brain-  and  heart- 
wounds,  the  body  was  rigid  throughout,  and  the  position  was  that  of  the 
last  moment  of  life.  He  has  called  this  instantaneous  rigor.  After  the 
battle  of  Antietam,  he  counted  within  a  small  space,  forty  dead  bodies, 
mostly  with  chest-wounds.  There  were  some  with  their  arms  raised 
rigidly  in  the  air,  and  others  with  their  legs  drawn  up  and  fixed.  In  not 
a  few  the  body  was  curved  forwards  and  fixed.  These  attitudes  were 
not  those  of  the  relaxation  of  death,  but  were  rather  of  a  seemingly  active 
character,  the  muscles  remaining  rigid  and  inflexible  as  the  result  of 
spasmodic  muscular  action  in  the  last  moment  of  life.  ('Amer.  Jour. 
Med.  Sci.,'  Jan.,  1870,  p.  87.    Also  'Lancet,'  1870,  I.  p.  276.) 

The  effects  of  strychnine  and  other  poisons  which  produce  convulsions 
may  be  explained  by  reference  to  their  action  on  the  muscles.  Rigidity 
has  been  observed  to  set  in  with  great  rapidity  in  animals  destroyed  by 
strych  nine  or  by  veratrine.  Kiissmaul  made  a  similar  observation  in 
reference  to  the  action  of  coal-gas  on  the  system.  Brown-Sequard  noticed 
that  when  death  was  produced  almost  at  once  by  these  poisons,  or  by  others 
having  a  similar  mode  of  action,  e.g.  atropine,  morphine,  oxalic  acid,  and 
mercuric  cyanide,  there  was  hardly  any  effect  observed  on  the  time  of 
access  and  duration  of  rigidity  and  putrefaction ;  but  when  convulsions 
had  existed  a  long  time  before  death,  the  influence  was  most  remarkable. 
He  poisoned  three  healthy  dogs,  as  much  alike  as  possible,  with  acetate  of 
strychnine.  One  of  them  had  a  dose  of  two  grains,  another  of  half  a  grain, 
and  the  third  of  one-fourth  of  a  grain.  The  first  dog  died  at  once;  the 
second  after  twelve  minutes,  during  seven  of  which  it  had  convulsions ; 
and  the  third  after  twenty-one  minutes,  during  eleven  of  which  it  suffered 
from  convulsions.  The  following  are  the  tabulated  results  in  reference  to 
the  duration  of  muscular  irritability  and  of  cadaveric  rigidity,  as  well  as 
of  the  occurrence  of  putrefaction. 

Dr.rat.  of  muse,  irrit.  Durat.  of  cad.  rigid.  Putrefaction. 

1st  dog   ...    8  hours  .    .    .    19  or  20  days    .    .    .  slow 
2nd  dog  .    .    .    2i    „     .    .    .         5  days         .    .    .  rapid 
3rd  dog  ...     i    „     ...  less  than  a  day  .    .    very  rapid 
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In  other  animals  which  were  killed  by  poisons  causing  convulsions, 
the  more  violent  and  frequent  the  convulsions  were,  the  sooner  cadaveric 
rigidity  set  in  after  death  ;  and  the  shorter  the  time  that  it  lasted,  the 
sooner  also  did  putrefaction  appear,  and  the  more  rapid  its  progress.  In 
reference  to  the  author's  own  experiments,  a  rabbit  died  from  the  effects 
of  half  a  grain  of  strychnine  in  twenty-three  minutes ;  during  the  last 
eleven  minutes  it  had  several  fits  of  convulsions,  and  died  in  one  of  these. 
In  ten  minutes  after  death,  rigidity  showed  itself  in  the  hind  legs,  and 
rapidly  spread  throughout  the  body.  The  rigidity  had  decreased  in  two 
days,  and  had  nearly  disappeared  in  four  days.  ('  Guy's  Hosp.  Rep.,'  1856, 
p.  379.)  Clegg  has  communicated  the  case  of  a  woman  who  died  in  Sept., 
1864,  from  the  effects  of  a  laige  dose  of  strychnine,  whose  body  passed 
rapidly  into  a  rigid  state.  The  strychnine,  mixed  with  laudanum,  was 
taken  about  8.30  a.m.,  and  she  was  found  dead  in  a  field,  with  the  limbs 
rigid  and  the  body  quite  cold,  at  11  a.m.  There  was  slight  warmth  in  the 
arm-pits.  The  deceased  was  fully  dressed,  and  the  weather  was  warm  for 
the  time  of  year.  In  the  body  of  a  strongly  built  woman,  who  died  of 
hydrophobia  with  violent  convulsions,  Brown-Sequard  found  that  cadaveric 
rigidity  had  set  in  within  the  first  hour  after  death,  and  that  it  had  ceased 
before  the  end  of  the  tenth  hour. 

Although,  according  to  Nysfcen  and  Brown-Sequard,  the  later  the  time 
at  which  rigidity  commences  the  longer  it  lasts,  yet  it  does  not  necessarily 
follow  that  when  it  speedily  supervenes  after  death,  it  will  rapidly  dis- 
appear. There  are  many  facts  which  show  that  when  the  muscles  are 
strongly  contracted  at  the  time  of  death,  they  become  rigid  in  this  con- 
tracted state,  and  remain  rigid  for  many  hours,  and  even  days. 

The  rigidity  produced  as  a  result  of  poisoning  by  strychnine  may 
sometimes  continue  for  a  very  long  period.  Thus,  in  the  case  of  Cool: 
(Reg.  v.  Palmer,  C.  C.  C,  May,  1856),  the  body  when  examined  on  the  sixth 
day  after  death,  was  in  a  state  of  rigid  spasm,  and  some  of  the  members 
were  found  in  a  similar  state  on  the  exhumation  of  the  body  two  months 
afterwards.  It  is  worthy  of  remark  that  Cook  lived  only  twenty  minutes 
after  the  symptoms  first  appeared.  He  suffered  from  a  few  convulsive 
fits,  but  not  sufficient  to  exhaust  the  irritability  of  the  muscular  system. 

These  facts  have  an  important  bearing  on  cases  of  poisoning  by 
strychnine  and  other  spinal  poisons.  The  state  of  the  dead  body  will  vary 
according  to  the  rapidity  of  death,  and  the  degree  of  exhaustion  of  mus- 
cular irritability  at  the  time  of  death,  as  a  result  of  the  fits  of  convulsion 
produced  by  the  poison.  They  also  show  that  when,  from  whatever  cause, 
muscular  irritability  at  the  time  of  death  is  slight,  either  in  consequence 
of  a  bad  state  of  nutrition,  of  exhaustion  from  over-exertion,  or  from 
convulsions  caused  by  disease  or  poison,  cadaveric  rigidity  sets  in  and 
ceases  soon,  and  putrefaction  appears  and  progresses  quickly.  (Brown- 
Sequard,  '  Proc.  Roy.  Soc.,'  1861,  p.  204)  For  a  similar  reason  it  takes 
place  at  an  earlier  period  in  the  very  young  and  the  old,  than  in  an  adult 
at  the  prime  of  life. 

It  has  been  long  observed  that  the  bodies  of  those  who  are  emaciated, 
or  wrho  die  from  dfebilitating  diseases,  such  as  phthisis,  typhus  or  typhoid 
fever,  and  epidemic  cholera,  pass  rapidly  into  a  state  of  rigidity,  which 
is  commonly  of  short  duration.  Hence,  owing  to  want  of  correct  observa- 
tion, it  has  been  erroneously  stated  that  cadaveric  rigidity  did  not  occur  in 
such  cases.  In  reference  to  deaths  from  epidemic  cholera,  Brown-Sequard 
observed,  that  cadaveric  rigidity  appeared  late  and  lasted  long  in  those 
patients  who  died  quickly,  that  is,  before  a  prolonged  alteration  of  nutri- 
tion, and  that  those  muscles  which  had  been  attacked  with  violent  and 
frequent  cramps,  became  rigid  very  soon  after  death,  and  remained  so  only 
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for  a  short  time.  Ollivier  found  that  the  bodies  of  cholera  patients  were 
frequently  rigid  in  from  six  to  eight  hours  after  death,  while  the  muscles 
which  were  the  seat  of  this  rigidity  were  still  warm,  and  on  making  an 
incision  into  them,  the  blood  readily  flowed  out.  A  similar  error  has  arisen 
respecting  the  bodies  of  persons  killed  by  lightning.  John  Hunter  thought 
that  cadaveric  rigidity  did  not  occur  in  this  mode  of  violent  death  ;  but 
Brodie  found  that  the  body  of  an  animal  killed  by  electricity  became,  as 
usual,  rigid  after  death.  In  an  accident  which  occurred  in  France,  in  Aug., 
1846,  a  group  of  labourers  was  struck  by  lightning  :  four  were  killed  on  the 
spot,  and  five  or  six  severely  wounded.  It  was  remarked  that  the  person 
whose  body  bore  the  most  extensive  marks  of  injury  had  worn  a  goat-skin. 
There  were  several  lacerations  about  this  body,  and  in  three  hours  after 
death  it  became  perfectly  rigid.  ('  Med.  Gaz.,'  vol.  38,  p.  351.)  In  another 
case  of  death  from  lightning,  rigidity  was  strongly  marked  in  the  limbs 
about  twenty-eight  hours  after  death.  ('Med.  Gaz.,'  vol.r47,  p.  844.)  In 
May,  1854,  during  a  storm,  a  man  was  struck  by  lightning.  He  made  a 
short  exclamation,  and  immediately  expired.  It  was  observed  in  this  case 
that  the  body  became  i*igid  after  death. 

Facts  are  now  sufficiently  numerous  to  enable  us  to  say  that  the  old 
opinion  of  the  non-occurrence  of  rigidity  in  the  bodies  of  persons  killed 
by  lightning  is  unfounded.  Bagot  met  with  it  in  a  case  which  he  examined 
in  the  summer  of  1855,  in  which  the  body  of  a  man,  ast.  28,  who  had 
been  killed  by  lightning,  was  as  rigid  twenty-eight  hours  after  death  as 
if  death  had  taken  place  from  any  other  cause.  The  researches  of  Brown- 
Sequard  afford  a  satisfactory  explanation  of  the  differences  among  phy- 
siologists upon  this  question.  In  some  instances,  no  doubt,  cadaveric 
rigidity  has  set  in,  and  has  been  of  such  short  duration,  that  it  has  not 
been  possible  to  ascertain  its  existence.  Death  by  lightning  may  be  the 
result,  1st,  of  syncope  by  fright,  or  in  consequence  of  a  direct  or  reflex 
influence  of  lightning  on  the  par  vagum  ;  2nd,  of  haemorrhage  or  bleeding 
in  or  around  the  brain,  the  lungs,  or  pericardium ;  and  3rd,  of  concussion, 
or  some  other  change  produced  by  the  electricity  on  the  brain  and  nervous 
system.  When  death  by  lightning  is  due  to  any  one  of  these  causes, 
cadaveric  rigidity  may  appear  and  run  through  its  course  rapidly,  as  in 
some  other  cases  of  sudden  death.  But  lightning  may  destroy  life  like  a 
powerful  electric  shock,  by  producing  such  a  violent  convulsion  of  every 
muscle  in  the  body  that  muscular  irritability  ceases  almost  at  once.  The 
rigidity  in  this  case  may  be  of  such  short  duration  as  entirely  to  escape 
notice.  Lightning  may  indeed  reduce  the  duration  of  muscular  irritability 
to  the  fraction  of  a  second,  and  that  of  cadaveric  rigidity  in  a  corre- 
sponding degree,  so  that  no  trace  of  it  may  remain  even  a  few  minutes  after 
death.  (Op.  cit.  p.  209.)  Ranke  has  made  the  curious  observation,  that 
thei'e  is  a  difference  in  the  conducting  power  of  living  and  dead  muscle, 
in  reference  to  electricity.  Contrary  to  that  which  might  have  been 
anticipated,  he  found  that  dead  muscle  was  a  much  better  conductor  than 
living  muscle;  and  he  traced  this  increase  in  conducting  power  to  the 
presence  of  certain  products  of  decomposition  which  do  not  appear  until 
after  death. 

It  has  been  observed,  as  a  general  rule,  that  cadaveric  rigidity  does  not 
affect  the  relative  position  of  the  parts  to  which  the  muscles  are  attached  ; 
but  a  peculiar  condition  of  the  hands  of  the  dead,  observed  by  Villerme, 
would  tend  to  show  that  in  dying,  the  fingers  assume  a  certain  position 
by  virtue  of  the  contraction  of  the  flexor  muscles  connected  with  them ; 
although  it  is  not  quite  established,  whether  this  contracted  state  of  the 
fingers  takes  place  at  the  same  moment  with  the  commencing  rigidity  of 
the  body,  or  whether  it  is  not  an  immediate  consequence  of  dissolution, 
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Villerme  has  remarked,  that  in  a  dead  body,  the  thumbs  are  always  bent 
inwards  towards  the  palms  of  the  hands,  the  apex  of  the  thumb  being- 
opposite  the  base  of  the  little  finger  ;  and  the  thumb  itself  being  covered 
by  the  four  fingers  of  the  hand.  Villerme  found  this  condition  in  many 
dead  bodies  which  had  not  been  disturbed.  Devei'gie  supposes  that  this 
position  of  the  thumbs  depends  on  a  convulsive  action  of  the  fingers  at  the 
last  moment  of  life ;  and  as  death  may  take  place  without  any  convulsive 
action,  the  appearance  may  be  in  some  instances  wanting.  This  sign  of 
death,  if  it  can  be  so  called,  is  of  but  little  importance ;  it  will,  however, 
be  found  in  a  large  number  of  cases  where  there  has  been  no  interference 
with  the  hands.    ('  Ann.  d'Hyg.,'  1830,  2,  420.) 

There  is  another  condition  of  the  hand  in  the  dead  which  calls  for  notice. 
If  the  hand  of  a  living  person  is  held  before  a  strong*  lig'ht,  it  will  be  found 
to  be  translucent,  and  of  a  deep  red  colour  from  the  trans  pai-ency  of  the 
fluid  blood  circulating  through  it.  The  hand  of  a  really  dead  person  thus 
examined  is  stated  to  be  in  all  cases  opaque  owing  to  the  opacity  of  the 
coagulated  blood.  In  applying  this  as  a  test,  we  must  remember  that  a 
horny  or  hardened  state  of  the  cuticle,  or  a  diseased  condition  of  parts,  may 
interfere  with  this  translucency  in  the  living  subject :  it  is  always  better 
seen  in  the  young  and  in  those  whose  hands  are  thin.  In  these  cases  the 
fingers  appear  to  be  formed  of  a  mass  of  blood  ;  they  have  a  deep  red  tint, 
except  about  the  joints,  where  the  colour  appears  lighter. 

The  Eyes. — Shortly  after  death,  the  cornea  becomes  dull,  its  brightness 
and  prominence  disappear,  the  globe  becomes  collapsed,  and,  after  a  time, 
the  surface  of  the  membrane  is  wrinkled.  Louis  long  since  observed,  that 
the  eyes  of  the  dead  became  flaccid  and  soft  in  a  very  few  hours  after  dis- 
solution, and  that  a  film  was  formed  over  them;  this  condition  he  considered 
to  be  characteristic  of  death.  It  is  necessary  to  observe,  however,  that  while 
this  appearance  is  not  always  met  with  in  the  dead  body,  it  is  sometimes 
found  in  the  living.  In  those  who  have  died  from  apoplexy,  or  from  the 
inhalation  of  carbonic  acid  gas,  the  eyes  have  often  preserved  their  bril- 
liancy and  prominence  for  a  length  of  time.  This  has  also  been  observed 
in  those  who  have  been  poisoned  by  prussic  acid,  cyanide  of  potassium,  or 
the  essential  oil  of  bitter  almonds.  Incipient  putrefactive  changes  may,  by 
forcing  the  blood  towards  the  head,  cause  a  prominence  and  brilliancy  of 
these  organs,  in  those  bodies  in  which  they  were  dull  and  collapsed  soon 
after  death.  On  the  other  hand  the  film  over  the  eye  and  the  collapse  of 
the  globe  have  been  observed  in  cases  of  epidemic  cholera  several  hours 
before  death,  and  while  the  heart  was  still  beating.  ('Ann.  d'Hyg.,' 
1848,  1,  104.)  Larcher  has  pointed  out  a  sign  which  he  calls  cadaveric 
imbibition  of  the  globe  of  the  eye.  This  appears  in  the  shape  of  a  blackish 
stain  on  the  sclerotic  coat  on  the  outer  side.  This  is  at  first  slight,  but 
becomes  gradually  deeper.  It  is  followed  by  a  similar  patch  or  spot  on  the 
sclerotic  in  the  inner  side.  They  extend  towards  the  centre  of  the  eye, 
approaching  each  other,  and  forming  the  segment  of  an  ellipse.  This 
appearance  is  probably  due  to  the  sclerotic  becoming  thinner  in  these  parts 
by  evaporation  and  the  dark  pigment  showing  itself  through  it.  Larcher 
describes  this  mark  as  the  forerunner  of  putrefaction,  following  rigidity  but 
preceding  even  the  green  tint  which  is  seen  in  the  skin  of  the  abdomen  at 
the  commencement  of  this  process.  ('  Ann.  d'Hyg.,'  1869,  1,  468.)  Kiiss- 
maul  states,  that  no  conclusion  can  be  drawn,  from  the  width  of  the  pupils 
in  death,  as  to  the  diameter  which  they  presented  at  the  latest  period  of 
life.  This  statement  is  of  some  practical  importance  in  reference  to  post- 
mortem appearances  in  cases  of  alleged  narcotic  poisoning.  Ripault  noticed 
that  in  real  death,  the  iris  is  perfectly  flaccid.  This  is  seen  when  the 
globe  is  compressed  in  two  opposite  directions  at  the  same  time.    If  the 
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person  is  living,  the  pupil  retains  its  circular  form,  not  withstanding  the 
compression.  If  dead,  the  circular  form  is  lost,  and  the  aperture  becomes 
irregular.  Fleming  has  noticed  that  a  solution  of  atropine,  which  by 
causing  dilatation  of  the  pupil  would  in  a  few  minutes  reduce  the  living 
iris  to  a  mere  line,  has  no  action  on  the  iris  of  the  dead  eye  ;  but  this 
result  probably  depends  on  the  time  after  death  at  which  the  liquid  is 
applied.  Jobst  and  Hesse  found  that  two  drops  of  an  aqueous  solution  of 
physostigmine  (the  poisonous  alkaloid  of  the  Calabar  bean)  applied  to  the 
eye  of  a  rabbit  an  hour  after  death  from  natural  causes,  caused  the  pupil 
to  contract  to  one-fourth,  compared  with  the  other  eye,  and  it  remained 
in  this  condition.  ('  Chem.  News,'  March  5,  1864,  p.  109.)  In  cases  of 
catalepsy,  or  trance  simulating  death,  the  pupil  retains  its  contractile 
power.  It  contracts  under  a  strong  light  and  dilates  when  the  light  is 
withdrawn.    In  real  death  the  pupil  is  not  affected  by  light. 

The  Skin. — After  death,  the  skin  is  observed  to  become  extremely 
pallid  and  waxy-looking,  owing  to  the  absence  of  all  circulation.  In  some 
parts  as  the  body  cools  it  becomes  covered  by  livid  discolorations  (cada- 
veric hypostases)  ;  this  is  especially  the  case  in  those  instances  where  death 
has  taken  place  by  sudden  violence.  One  of  the  most  striking  changes  in 
the  skin  is  its  entire  loss  of  elasticity.  In  the  living  body,  if  any  part  of 
the  surface  be  compressed,  the  skin  will  readily  return  to  its  original  form 
on  removing  the  pressure.  Thus,  in  a  doubtful  case,  a  flatness  of  those 
parts  which  have  been  allowed  to  lie  upon  an  even  surface  may  be  regarded 
as  a  sign  of  real  death,  provided  the  other  concomitant  changes  are  ob- 
served. It  is  almost  unnecessary  to  remark,  that  if  certain  diseases  have 
the  power  of  depriving  the  skin  of  its  elasticity,  the  history  of  these  cases, 
or  a  superficial  inspection  of  the  body,  will  suffice  to  show  to  what  cause 
the  want  of  elasticity  is  to  be  attributed. 

Among  the  signs  of  death  has  been  enumerated  coagulation  of  the  blood. 
Donne  suggested  that,  in  order  to  determine  the  reality  of  death  before 
the  access  of  putrefaction,  a  small  portion  of  blood  should  be  drawn  from 
a  vessel,  and  it  should  then  be  observed  whether  it  coagulated  or  not.  If 
instead  of  a  red  homogeneous  coagulable  liquid  we  obtain  only  a  reddish- 
coloured  uncoagulable  serum,  from  which  the  particles  speedily  subside  as 
a  red  sediment,  we  shall  be  justified  in  inferring  that  life  has  ceased — a 
conclusion  at  which  Ave  could  not  arrive  if  even  the  smallest  portion  of 
coagulum  should  be  formed.  This  appears^to  be  a  fair  physiological  test, 
and  easy  of  application.  When  the  blood  has  once  coagulated,  there  must 
be  an  arrest  of  circulation  ;  and  although  it  might  become  again  fluid,  this 
would  be  only  under  the  influence  of  putrefaction,  and  it  would  not  thereby 
recover  a  coagulating  power.  One  of  the  great  characters  of  blood  effused 
from  a  living  body  is,  that  it  coagulates  speedily  after  its  effusion.  Thus, 
drops  from  an  artery  thrown  on  furniture  or  a  wall  speedily  consolidate, 
assuming  an  oval  or  long  elliptical  form,  the  narrow  point  downwards,  and 
at  this  part  will  be  found  the  coagulum  of  fibrin  locking  up  the  red 
colouring  matter.  Blood  sprinkled  from  a  dead  body  is  more  liquid ;  it 
forms  a  long  irregular  drop  or  streak,  and  only  dries  up  by  evaporation. 

The  blood  coagulates  in  most  cases  after  death,  but  at  a  variable  time 
after  the  cessation  of  the  heart's  action.  When  blood  is  removed  from  the 
living  body,  coagulation  commences  in  from  five  to  ten  minutes.  In  the 
dead  body,  it  probably  does  not  commence  until  it  begins  to  cool.  Hence 
the  fact  of  coagulation  does  not  prove  that  the  person  is  living.  Wilks 
has  observed  that  when  a  body  is  examined  eight  or  ten  hours  after  death 
it  is  not  unusual  to  find  the  blood  which  may  have  flowed  from  it  as  a 
liquid,  forming  a  firm  clot;  and  that  which  is  effused  into  the  chest 
during  the  examination  often  forms  after  some  time  a  very  firm  coagulum. 
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('  Guy's  Hosp.  Rep.,'  1863,  p.  183.)  It  has  been  stated  that  the  blood  of 
persons  killed  by  lightning  does  not  coagulate,  but  this  statement  is 
erroneous.  Certain  diseases  appear  to  influence  the  coagulation  of  the 
blood.  Savory  has  observed  that  coagulation  has  been  partial  or  imperfect 
in  cases  of  death  from  delirium  tremens ;  and  it  is  well  known  that  in 
rapid  death  from  certain  vegetable  poisons  the  blood  is  found  fluid  and  of 
a  darker  colour  than  natural,  even  when  the  examination  is  made  soon 
after  death. 


CHAPTER  4. 

CADAVERIC  SPASM  EVIDENCE  OF  MURDER,  SUICIDE,  OR  ACCIDENT  FURNISHED  BY 

THE  POSITION  OF  A  DEAD  BODY — WEAPONS  FOUND  IN  THE  HANDS — MUSCULAR 

IRRITABILITY  TESTS   OF   ITS    PRESENCE  POST-MORTEM  CONTRACTILITY  

ALLEGED    PREMATURE    INTERMENTS — PROOFS    OF  THE    REALITY  OF  DEATH  

DEATH-TRANCE  —  APPARENT  DEATH  IN  THE  DROWNED  AND  IN  NEW-BORN 
CHILDREN. 

In  reference  to  persons  found  dead,  the  position  or  attitude  of  the  body, 
if  undisturbed,  may  often  throw  an  important  light  on  the  mode  of  death, 
and  on  the  question  whether  the  deceased  had  died  by  his  own  act  or  by 
the  act  of  another. 

Cadaveric  Spasm. — It  has  been  already  stated  that,  as  a  general  rule,  the 
muscular  system  passes  into  a  state  of  relaxation  at  the  moment  of  death. 
This  is  observed  in  cases  of  tetanus  of  a  severe  form,  whether  produced  by 
disease  or  by  poison.  Half  a  grain  of  strychnine  was  given  to  a  rabbit. 
After  several  fits  of  convulsions  the  animal  died ;  respiration  ceased  in 
twenty-three  minutes.  At  this  time  there  was  perfect  flaccidity  of  the 
body,  limbs  and  joints ;  but  this  condition  lasted  only  for  a  very  short 
period.  The  animal  was  placed  on  its  back,  and  the  legs  raised  for  the 
purpose  of  making  an  examination  of  the  chest.  In  ten  minutes  the  body 
while  still  warm  became  perfectly  rigid  in  the  attitude  in  which  it  was 
held — the  fore-legs  remaining  stretched  upwards  and  wide  apart.  If  an 
animal  dies  in  a  convulsion,  and  the  body  is  not  disturbed,  the  tetanic 
spasm  may  pass  rapidly  into  cadaveric  rigidity.  This  has  been  called 
tetanic  rigidity,  but  it  is  in  fact  cadaveric  rigidity,  or  muscular  spasm, 
showing  itself  in  a  persistent  form  after  death.  When  the  rigid  state  is 
destroyed  by  forcibly  bending  a  joint,  the  limb  will  not  return  to  its 
position  like  one  which  is  contracted  by  a  tetanic  convulsion.  Engel  has 
seen  this  transition  from  spasm  to  rigidity ;  and  in  experiments  on  animals, 
a  rigid  condition  assumed  is  noticed  after  death  without  any  apparent 
relaxation  of  the  muscles.  Sommer  and  Clemens  have  observed,  in  fatal 
cases  of  rheumatic  tetanus,  that  the  spasms  of  the  muscles  of  the  jaw, 
neck,  and  back,  passed  immediately  into  cadaveric  rigidity.  (Kiissmaul, 
loc.  cit.  490.) 

That  spasmodic  condition  of  the  muscles  which  passes  into  rigidity  in 
death  from  tetanus,  may  also  show  itself  in  other  cases  of  strong  muscular 
contraction  at  the  moment  of  death.  Thus  a  body  may  stiffen  or  become 
rigid  in  an  attitude  of  attack  or  resistance ;  the  members  may  retain  in  a 
rigid  state  the  position  which  the  last  act  of  volition  imparted  to  them. 
The  term  cadaveric  spasm  has  been  applied  to  this  condition  of  the  muscles ; 
it  is  nothing  more  than  muscular  rigidity  or  violent  muscular  contraction 
so  rapidly  followed  by  the  rigidity  of  death  that  the  muscles  have  not 
relaxed  on  the  cessation  of  life. 

Marc  first  directed  the  attention  of  medical  jurists  to  this  subject  in 
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reference  to  a  case  which  will  be  hereafter  related.  He  considered  that 
this  form  of  rigidity  might  occur  as  a  result  of  sudden  death  from  apoplexy, 
and  he  quotes  the  following  case  as  an  illustration  : — An  aged  man,  while 
at  the  theatre  with  his  family,  rested  his  forehead  npon  his  hands,  which 
were  crossed  in  front  of  him,  while  with  his  elbows  he  leaned  on  the  front 
of  the  box.  It  was  thought  that  he  had  gone  to  sleep  in  this  attitude,  and 
he  was  not  disturbed  ;  but  after  the  performance  was  over  and  the  persons 
were  about  to  leave  the  theatre,  it  was  found  that  he  was  quite  dead. 
('Ann.  d'Hyg.,'  1832,  1,  602.)  A  lady  who  had  retired  to  her  bedroom 
in  perfect  health  was  found  dead  the  following  morning.  She  was  kneel- 
ing at  a  chair  in  the  attitude  of  prayer,  and  her  body  had  become  rigid  in 
this  position.  The  editor  has  seen  a  similar  case.  This  was  also  a  case 
of  sudden  death  from  apoplexy.  In  some  instances  in  which  chloroform 
vapour  has  caused  accidental  death,  the  hand  firmly  grasping  the  hand- 
kerchief has  been  found  applied  to  the  mouth  and  nostrils,  as  if  the 
deceased  were  still  breathing  the  vapour. 

From  what  has  been  elsewhere  stated  (p.  59)  this  singular  condition  of 
the  body  is  more  likely  to  present  itself  in  those  cases  in  which  there  has 
been  great  muscular  exertion,  and  when  muscular  irritability  is  nearly 
exhausted  at  the  moment  of  death.  Corpses  have  thus  been  seen  stiffened 
on  the  battle-field  in  the  last  attitude  of  life.  Russell  thus  describes 
what  he  saw  after  the  battle  of  the  Alma  in  the  Crimean  War: — 'The 
attitudes  of  some  of  the  dead  were  awful.  One  man  might  be  seen  resting 
on  one  knee,  with  the  arms  extended  in  the  form  of  taking  aim,  the  brow 
compressed,  the  lips  clenched,  the  very  expression  of  firing  at  an  eiaemy 
stamped  on  the  face,  and  fixed  there  by  death  :  a  ball  had  struck  this  man 
in  the  neck.  Another  was  lying  on  his  back,  with  the  same  expression, 
and  his  arms  raised  in  a  similar  attitude,  the  Minie  musket  still  grasped  in 
his  hands,  undischarged.  Another  lay  in  a  perfect  arch,  his  head  resting 
on  one  part  of  the  ground  and  his  feet  on  the  other,  but  the  back  raised 
high  above  it.'  Cases  of  a  similar  kind  were  noticed  in  the  Italian  war 
after  the  battle  of  Solferino,  and  in  some  of  the  battles  in  North  America 
between  the  Federal  and  Confederate  States.  (See  p.  57 ;  also  '  Savory 
on  Life  and  Death,'  p.  192.) 

The  case  of  the  ill-fated  Captain  Nolan,  who  fell  at  the  battle  of 
Balaclava,  is  of  historic  interest,  and  is  thus  described  by  Kinglake.  A 
fragment  of  a  shell  '  met  Nolan  full  on  the  chest,  and  tore  a  way  into  his 
heart.  The  sword  dropped  from  his  hand ;  but  the  arm  with  which  he 
was  waving  it  the  moment  before  still  remained  high  uplifted  in  the  air, 
and  the  grip  of  the  practised  horseman  remaining  as  yet  unrelaxed  still 
held  him  firm  in  the  saddle.  Missing  the  perfect  hand  of  his  master,  and 
finding  the  accustomed  governance  now  succeeded  by  dangling  the  reins, 
the  horse  all  at  once  wheeled  about,  and  began  to  gallop  back  upon  the 
front  of  the  advancing  brigade.  Then  from  what  had  been  Nolan — and 
his  form  was  still  erect  in  the  saddle,  his  sword-arm  still  high  in  the  air — 
there  burst  forth  a  cry  so  strange  and  appalling,  that  the  hearer  who  rode 
the  nearest  to  him  has  always  called  it  "  unearthly."  And  in  truth,  I 
imagine  the  sound  resulted  from  no  human  will,  but  rather  from  those 
spasmodic  forces  which  may  act  upon  the  bodily  frame  when  life,  as  a 
power,  has  ceased.  The  firm-seated  rider,  with  arm  uplifted  and  stiff, 
could  hardly  be  ranked  with  the  living.  .  .  .  This  dead  horseman  rode  on 
till  he  had  passed  through  the  interval  of  the  13th  Light  Dragoons.  Then 
at  last  he  dropped  out  of  the  saddle.'  ('  Invasion  of  the  Crimea,'  6th  ed. 
vol.  v.  p.  222.) 

In  cases  of  sudden  and  violent  death,  it  is  by  no  means  unusual  to 
find  the  body,  or  one  or  more  of  the  limbs,  rigid  and  fixed  in  a  state  of 
VOL.  I>  F 
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spasmodic  contraction.  This  is  sometimes  witnessed  in  cases  in  which 
persons  have  died  in  full  and  robust  health.  The  body  of  a  suicide  may  be 
discovered  stretched  on  the  floor  of  an  apartment,  with  the  suicidal  weapon 
firmly  grasped  in  his  hand.  Razors  and  pistols  are  thus  frequently  found 
in  the  hands  of  suicides,  whether  recently  dead,  or  whether  they  have  been 
lying  some  time  before  they  were  discovered  :  and  these  instruments  may 
be  grasped  or  held  under  circumstances  which  would  appear  impossible, 
from  their  weight,  were  it  not  well  ascertained  that  the  spasm  which  often 
ensues  at  the  moment  of  death  may  be  retained  for  a  considerable  period. 
In  1826,  a  gentleman  was  found  dead  in  a  chair  in  his  bedroom ;  he  had 
shot  himself  some  hours  before  his  body  was  discovered.  A  discharged 
pistol  was  still  held  firmly  in  his  right  hand,  and  there  was  also  a  loaded 
pistol  grasped  in  his  left.  Instances  are  frequently  occurring,  in  which 
razors  or  knives  require  to  be  removed  even  with  some  force,  from  the 
hands  of  those  who  have  destroyed  themselves.  In  such  cases,  the  con- 
tractile power,  impressed  by  the  last  fatal  act  of  volition,  persists  until 
cadaveric  rigidity  has  supervened. 

Devergie  observes,  that,  although  in  many  cases  the  arms  at  the 
moment  of  death,  fall  in  a  collapsed  state  by  the  sides  of  the  body,  there 
are  numerous  others  in  which  their  situation  may  throw  some  light  on  the 
manner  of  death.  In  one  case  of  suicide  by  a  pistol-shot,  he  found  on 
entering  the  apartment,  the  right  arm  and  hand  of  the  deceased  turned 
towards  the  side  of  the  head,  against  which  the  pistol  had  been  fired.  A 
man,  who  had  died  from  the  effects  of  carbonic  acid  gas  given  out  by  a  lime- 
kiln, was  found  with  the  left  arm  raised  and  supporting  his  head,  the  right 
semiflexed  on  the  abdomen ;  the  whole  figure  being  that  of  a  person  quietly 
asleep.  These  facts  deserve  to  be  borne  in  mind,  for  questions  relating  to 
them  arise  unexpectedly  on  trials  for  murder.  A  lthough  apparently  trivial, 
they  may  in  some  instances  become  the  turning-points  of  the  guilt  or 
innocence  of  a  person  charged  with  murder. 

In  the  case  of  Lord  William  Russell,  who  was  murdered  by  Courvoisier 
in  1840,  it  was  observed  that  one  hand  of  the  deceased  firmly  grasped  the 
sheet  of  the  bed,  as  if  in  a  struggle  against  an  assassin.  The  force  here 
given  to  the  muscles  during  life  had  persisted  after  death :  it  had  passed 
into  what  has  been  termed,  for  wrant  of  a  better  designation,  '  cadaveric 
spasm,'  and  in  this  state  the  contracted  hand  had  become  rigid.  This 
position  of  the  hand  of  deceased  furnished,  among  other  circumstances, 
some  evidence  against  the  presumption  of  suicide.  In  drowning,  it  is  by 
no  means  unusual  to  find,  when  the  dead  bodies  are  taken  from  water  soon 
after  the  accident,  that  pieces  of  rope,  an  oar,  grass  similar  to  that  grow- 
ing on  the  banks,  or  weeds  like  those  growing  at  the  bottom  of  a  canal  or 
river,  are  firmly  grasped  in  the  hands.  This  is  one  of  the  strongest 
proofs  which  we  have  that  the  individual  has  gone  into  the  water  living. 
Part  of  a  dress  may  be  thus  found  grasped  in  the  hand,  and  serve  to 
identify  a  person  accused  of  murder. 

In  general,  when  the  dead  bodies  of  the  recently  drowned  are  taken 
from  water,  the  limbs  are  found  relaxed ;  but  this  depends  on  the  time  at 
which  they  are  removed.  Convulsions  sometimes  precede  death  by  asphyxia, 
but  the  effects  of  these  on  the  body  are  generally  lost  when  the  person  dies. 
Eigidity  of  the  muscles  takes  place  after  death  in  water,  perhaps  more 
rapidly  than  in  air.  If  the  water  is  intensely  cold,  and  the  person  has 
struggled  violently,  the  last  struggles  of  life  may  be  indicated  by  the 
contorted  state  of  the  limbs  persisting  through  rigidity.  In  Feb.,  1847, 
a  young  man,  while  skating,  fell  through  the  ice  of  a  pond  about  seven 
yards  deep.  He  was  not  totally  immersed,  for  he  kept  his  head  and 
shoulders  out  of  the  water  above  the  ice,  with  his  arms  resting  upon  it ; 
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•>iud  as  the  ice  gave  way  under  his  weight  he  sprang  to  a  fresh  portion. 
Before  assistance  could  be  rendered,  he  sank.  The  body  was  recovered 
the  next  day ;  it  was  found  at  the  bottom  of  the  pond,  beneath  the  hole 
in  the  ice.  The  arms  of  the  deceased  were  stiff,  and  still  retained  the  posi- 
tion in  which  he  had  rested  upon  the  ice  :  his  legs  were  quite  extended,  and 
the  muscles  on  the  fore  part  of  the  thigh  were  very  much  contracted,  as  if 
they  had  been  powerfully  exerted  in  keeping  him  erect  while  he  was  hanging 
on  the  ice.  There  was  no  appearance  of  his  having  attempted  to  breathe 
after  he  had  gone  below  the  water.  His  countenance  was  quite  natural,  and 
there  was  no  water  or  froth  in  his  mouth;  the  external  appearances  resembled 
those  which  are  seen  in  a  body  immersed  after  death  from  some  other 
■cause.  There  was  no  internal  inspection.  Beardsley's  opinion  was 
that  the  water  being  about  32°  F.,  the  man  was  in  reality  killed  by 
cold,  or  frozen ;  and  there  is  no  doubt  that,  if  this  did  not  operate  as 
the  direct  cause  of  death,  it  materially  accelerated  it.  This  case  is 
of  interest  in  reference  to  the  fact  of  the  bodies  of  persons  who  have 
been  drowned  at  the  same  time  by  a  common  accident  being  frequently 
found  clasped  in  each  other's  ai-ms.  A  contracted  state  of  the  muscles 
at  the  time  of  death  may  pass  into  perfect  rigidity  by  the  effect  of  cold 
water ;  and  thus  the  attitude  or  the  last  act  of  life  of  the  individual, 
may  be  preserved. 

In  the  case  of  The  Queenv.  George  (Hereford  Lent  Ass.,  1847),  a  woman 
was  indicted  for  the  murder  of  her  infant  child  by  drowning  it.  When 
taken  from  the  water  (in  the  month  of  Dec),  about  nine  days  after  the 
supposed  murder,  there  were  no  marks  of  external  violence.  The  arms 
amd  legs  were  contracted,  and  the  hands  closed.  On  inspection,  the  vessels 
of  the  brain  were  found  congested,  the  lungs  were  collapsed,  and  there 
was  farinaceous  food  in  the  stomach,  partially  digested.  The  state  of  the 
windpipe,  and  the  presence  or  absence  of  mucous  froth,  are  not  referred 
to.  It  will  be  seen  from  this  description,  that  there  was  no  appearance  to 
indicate  death  from  drowning  with  any  certainty  ;  and  the  medical  witness 
admitted,  that  but  for  the  discovery  of  the  body  in  water,  a  suspicion  of 
death  from  drowning  would  not  have  been  entertained.  From  the  state 
of  the  brain,  death  might  have  been  caused  by  convulsions.  The  defence 
was,  that  the  child  had  probably  died  of  convulsions,  and  that,  in  order  to 
dispose  of  the  body,  the  prisoner  had  stripped  it  of  its  clothes,  and  thrown 
it  into  the  water  after  death.  The  medical  evidence  failed  to  show  that 
the  child  had  died  from  drowning,  and  the  prisoner  was  acquitted.  The 
rigid  and  contracted  state  of  the  child's  limbs  appears  to  have  created  a 
difficulty  in  the  defence.  The  clothes  of  the  child  were  neither  cut  nor 
torn,  and  the  witness  considered,  that  had  the  limbs  been  so  contracted  as 
they  were  when  the  body  was  found,  these  could  not  have  been  removed 
without  cutting  or  tearing.  The  medical  question  therefore  was,  whether 
the  state  of  the  child's  limbs  did  not  prove  that  it  had  been  put  into  the 
water  while  living.  As  the  usual  appearances  of  death  from  asphyxia  were 
entirely  wanting,  it  is  proper  to  consider  whether  there  may  not  be  some 
explanation  of  the  facts  consistently  with  death  before  immersion.  The 
admission  made  by  the  witness  in  cross-examination,  appears  to  supply  all 
that  is  necessary  for  this  explanation.  If  the  child  had  died  of  convulsions, 
if  the  clothes  were  then  removed,  and  the  body  thrown  in  immediately, 
the  sudden  effect  of  the  cold  water  might  have  occasioned  the  contraction 
of  the  limbs ;  or  the  child  may  not  have  been  really,  but  only  apparently 
dead,  when  the  mother  stripped  it  and  placed  it  in  the  water.  If  some 
time  had  elapsed  before  immersion,  so  that  the  body  had  become  cold,  then 
the  limbs  would  have  been  found  either  relaxed,  or  stiffened  in  a  straight 
position.    The  persistence  of  this  contracted  state  for  so  many  days  may 
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be  explained  by  the  immersion  having  taken  place  at  the  coldest  season  of 
the  year. 

The  dead  body  may  be  found  with  some  article  grasped  in  the  hand.. 
(See  case,  'Ann.  d'Hyg.,'  1829,  1,  464)  It  may  be  the  hair  of  the 
deceased  or  the  prisoner's  hair  torn  off  in  the  struggle  for  life ;  and  on 
this  poiut  an  important  question  of  identity  may  be  easily  raised.  {Beg.  v. 
Ellison,  Bodmin  Sum.  Ass.,  1845.)  In  a  case  which  was  tried  some  years 
since,  a  man  was  charged  with  the  murder  of  a  woman  with  whom  he 
cohabited.  The  body  of  the  deceased  was  found  lying  dead  in  the  house, 
with  snch  injuries  about  the  head,  as  to  render  it  certain  that  she  must 
have  been  murdered.  In  her  right  hand  was  found  a  considerable  quan- 
tity of  brown  hair,  and  in  the  other  hand  some  grey  hair,  grasped  evidently 
in  the  struggle  for  life.  On  the  morning  following  the  murder,  the  prisoner 
went  to  a  hairdresser's  in  the  town,  and  desired  to  have  his  hair  and  whiskers 
cut.  This  man  observed  that  the  hair  and  whiskers  had  been  recently  cut,, 
and  evidently  by  some  one  unaccustomed  to  hair-cutting.  There  was  a 
difference  between  the  hair  of  the  whiskers  and  that  of  the  head,  the  former 
having  turned  grey.  The  hairdresser  was  of  opinion,  that  the  hair  found 
in  the  hands  of  the  deceased,  was  of  the  same  colour  and  kind  as  the  hair 
of  the  prisoner.  This,  with  other  corroborating  circumstances,  led  to  his 
conviction.  In  a  case  which  occurred  to  Marc,  a  woman  was  found 
assassinated  in  her  house,  and  when  the  body  was  discovered,  a  small  snuff- 
box was  still  held  firmly  in  one  hand.  This  proved  that  the  murder  must 
have  taken  place  very  suddenly,  and  without  any  resistance  on  the  part  of 
the  deceased.  ('Ann.  d'Hyg.,'  1829,  1,  465.)  Great  light  is  often  thrown 
upon  a  question  of  suicide  or  murder  by  attention  being  paid  to  these 
minute  points  connected  with  a  dead  body.  It  has  been  elsewhere  stated 
(p.  65)  that  a  weapon  may  be  found  grasped  in  the  hand  of  a  person  who- 
has  destroyed  himself ;  and  when  a  weapon  is  thus  found,  the  fact  is 
strongly  confirmatory  of  suicide.  It  does  not  seem  possible  that  a  murderer 
could  simulate  this  condition  after  destroying  the  deceased.  The  hand  of 
a  dead  person,  while  still  warm  and  pliant,  could  not  be  made  to  grasp  a 
weapon  in  the  same  way  as  that  hand  which  had  firmly  held  it  by  powerful 
muscular  contraction  at  the  last  moment  of  life.  At  any  rate,  the  attempt 
to  produce  this  appearance  has  signally  failed.  At  the  trial  of  a  man 
named  Saville,  in  1844,  it  came  out  in  evidence,  that  the  deceased,  his  wife, 
was  found  dead,  with  her  throat  severely  cut,  and  there  was  a  razor, 
not  grasped,  but  lying  loosely  in  her  hand.  There  was  no  blood  upon  the 
hand  which  held  the  razor,  and  this,  together  with  the  fact  of  its  being- 
loose,  rendered  it  probable  that  the  weapon  had  been  placed  there  by  some 
person,  after  the  throat  of  the  deceased  had  been  cut. 

The  case  of  the  woman  Gardner  (Reg.  v.  Gardner,  C.  C.  C,  Oct... 
1862)  was  marked  by  a  similar  incident.  The  woman  had  died  from 
several  wounds  in  the  throat  which  could  not  have  been  self-inflicted,  and 
a  common  table-knife  was  found  loosely  lying  in  her  right  hand,  with  the 
back  of  the  blade  towards  the  palm  of  the  hand,  and  the  weapon  in  the 
direction  of  the  length  of  the  body.  According  to  the  evidence  of  the 
medical  witnesses,  the  principal  wound  in  the  throat  was  of  such  a  nature 
that  it  could  not  have  been  inflicted  with  the  right  hand.  This  at  once 
proved  that  there  had  been  murderous  interference.  On  these  occasions 
it  may  be  suggested  that  a  weapon,  although  grasped  by  an  alleged 
suicide  to  inflict  the  death-wound,  may  either  drop  from  the  hand  or  be 
found  loosely  in  it,  as  a  result  of  the  relaxation  of  the  muscles  in  death. 
This  must  be  admitted ;  hence  the  mere  fact  of  a  weapon  being  found 
loose,  should  not  be  taken  as  evidence  of  murder,  unless  other  circum- 
stances— such  as  the  nature  of  the  wound,  the  freedom  of  the  hand  from 
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Mood,  the  position  of  the  body,  &c. — concur  to  prove  that  the  act  was  not 
one  of  suicide.  Kiissmaul  asserts  that  the  fact  of  a  weapon,  whether  a 
razor,  knife,  or  pistol,  being  found  firmly  grasped,  should  not  be  taken  as 
any  proof  of  suicide  ;  because  if  this  position  be  given  to  the  fingers  when 
in  the  stage  of  relaxation,  they  will  in  that  of  rigidity  embrace  the  article 
so  closely  that  it  will  be  difficult  to  disengage  it.  He  gives  this  as  a  mere 
surmise,  and  not  as  being  based  on  any  experiment.  That  it  should  pre- 
sent itself  as  a  serious  objection  in  practice,  we  must  infer  that  assassins 
-are  fully  aware  of  the  forensic  necessity  of  causing  the  hand  of  the  victim 
to  grasp  the  weapon  with  the  greatest  firmness,  and  that  they  can  remain 
by  the  corpse  thus  holding  the  hand  clenched,  until  the  fingers  have 
stiffened  with  sufficient  firmness  to  retain  it.  Assuming  this  improbable 
state  of  things,  other  circumstances,  as  in  Gardner's  case,  may  show 
that  the  weapon  after  all  has  been  placed  in  the  wrong  hand,  or  that  the 
blood-marks  on  it  and  on  the  hand,  have  no  correspondence.  The  difficulty 
of  thus  endeavouring  to  imitate  an  act  of  suicide,  when  the  facts  are 
properly  observed  and  compared,  will  be  apparent  from  the  following  case. 
(Reg.  v.  Heywood,  Liverpool  Ass.,  1855.)  The  deceased  in  this  case,  a 
female,  was  found  dead  in  bed  with  her  throat  cut.  The  medical  evidence 
showed  that  the  wound  was  six  inches  from  right  to  left,  extending  across 
the  throat  to  a  point  under  the  left  ear :  the  upper  portion  of  the  wind- 
pipe was  severed,  and  the  jugular  vein,  as  well  as  the  muscular  branches 
■of  the  carotid  artery,  were  divided.  The  medical  witnesses  considered 
that  the  wound  in  the  throat  had  not  been  inflicted  by  herself.  It  was 
such  a  wound  as  a  left-handed  person  would  have  inflicted,  and  the  hand 
inflicting  it,  as  well  as  the  weapon,  could  not  have  escaped  being  marked 
with  blood.  It  appears  that  when  the  body  was  found,  there  was  a  razor 
■in  the  right  hand,  not  tightly  held.  The  arms  were  folded  across  the  chest, 
the  right  hand  resting  on  the  left,  the  back  of  the  razor  being  towards  the 
person  of  deceased.  There  was  no  blood  on  the  hands,  arms,  or  chest,  and 
only  one  small  spot  on  the  razor.  There  was  blood  on  the  underside  of  a 
pillow,  and  a  corresponding  stain  on  the  bolster,  showing  that  this  must 
■have  been  turned  over,  and  the  head  placed  on  the  clean  side  after  the 
infliction  of  the  wound.  All  the  circumstances  concurred  in  showing,  that 
an  attempt  had  been  made  to  simulate  an  act  of  suicide,  while  the  facts 
were  only  consistent  with  homicide.  The  prisoner  was  connected  with  the 
act  by  the  moral  as  well  as  circumstantial  evidence,  and  he  was  convicted 
and  executed.  Neither  during  nor  after  the  cessation  of  rigidity  could 
this  spasmodic  condition  of  the  muscles  of  the  hand  be  simulated ;  in  no 
ease  is  it  possible  to  give  an  appearance  of  grasping,  similar  to  that  which 
is  occasionally  found  after  death  as  a  result  of  cadaveric  spasm  and 
rigidity. 

The  discovery  of  a  weapon  thus  held  in  a  dead  hand  has  been  assumed 
to  furnish  evidence  of  murder.  In  1835,  a  medical  man  at  Bordeaux 
was  called  to  examine  the  body  of  a  gentleman  supposed  to  have  been 
murdered.  Upon  entering  the  apartment,  which  had  been  left  undis- 
turbed, he  found  the  deceased  perfectly  dead,  sitting  in  an  arm-chair  by 
the  side  of  the  bed,  the  left  elbow  resting  upon  a  bolster.  His  right  hand, 
which  held  a  recently  discharged  pistol,  rested  upon  the  middle  of  the 
right  thigh,  the  greater  part  of  the  barrel  projecting  over  the  inner  sur- 
face of  the  thigh,  so  that  the  slightest  motion  of  the  part  would  apparently 
have  been  sufficient  to  cause  it  to  fall  on  the  floor.  The  bullet,  which 
could  not  be  found,  had  fractured  and  traversed  the  left  parietal  bone, 
after  having  torn  off  nearly  the  whole  of  the  face.  The  clothes  of  the 
deceased  were  saturated  Avith  blood  ;  a  lai'ge  qiiantity  had  also  drained 
through  the  seat  of  the  chair,  and  had  formed  a  considerable  clot  on  the 
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floor.  The  temperature  of  the  body  indicated  that  the  deceased  had  not 
been  dead  above  two  hours  ;  and  it  was  at  about  that  time  that  the  dis- 
charge of  a  pistol  had  been  heard  by  some  of  the  neighbours.  The  other 
facts  ascertained  relative  to  the  case  were  that  the  deceased,  who  was 
about  sixty  years  of  age,  had  never  shown  any  disposition  to  destroy  him- 
self ;  and  there  was  no  moral  circumstance  which  seemed  likely  to  have 
acted  as  an  exciting  cause,  except  perhaps  the  loss  of  a  law-suit  by  a 
favourite  sister,  which,  however,  was  deemed  scarcely  sufficient  to  explain 
the  event.  He  had  a  son,  who  lived  in  the  house  with  him,  and  slept  in 
the  same  room.  They  were  both  dissipated  in  their  habits.  On  the 
morning  of  the  event,  after  breakfast,  the  son  (according  to  his  own  state- 
ment) threw  himself  on  his  bed,  which  was  by  the  side  of  that  of  his 
father ;  he  fell  asleep,  and  knew  nothing  of  the  circumstance  until  he  was 
aroused  out  of  his  sleep  by  the  discharge  of  a  pistol.  The  son  was  accused 
of  having  destroyed  his  father,  and  of  having  placed  the  pistol  in  the  hand 
of  his  parent  after  death,  in  order  to  lead  to  the  supposition  of  suicide. 
The  circumstance  seemed  so  much  the  more  probable  to  the  police  officers 
and  those  who  were  present  at  the  finding  of  the  body,  since,  when  the 
hand  with  the  pistol  was  carefully  carried  to  the  position  in  which  the 
weapon  must  have  been  held  by  the  deceased  in  order  to  have  committed 
the  fatal  act  himself,  and  the  hand  was  afterwards  allowed  to  fall  by  its 
own  weight,  the  pistol  each  time  fell  from  the  hand  to  the  floor.  Besides,, 
on  the  moral  side  of  the  question,  it  was  shown  that  the  son  would  be- 
benefited  by  the  death  of  the  father. 

The  medical  examiner  having  duly  reflected  on  the  position  in  which 
the  deceased  was  discovered,  satisfactorily  accounted  for  the  hand  retain- 
ing the  pistol  after  death  by  the  contractile  state  of  the  muscles,  from  the 
effect  of  volition  at  the  moment  of  death  being  sufficiently  strong  to- 
prevent  the  weapon  from  falling.  The  experiments  performed  with  the 
hand  and  pistol  subsequently  were  very  properly  stated  to  be  unsatis- 
factory; since,  when  this  contracted  state  of  the  muscles  has  been  once 
destroyed  by  much  handling,  it  cannot  be  restored.  The  specious 
argument  thus  founded  upon  a  popular  error  was,  by  the  tact  of  the 
medical  witness,  satisfactorily  refuted.  The  reporter  of  the  case  candidly 
confesses  that,  owing  to  his  having  been  misled  by  popular  prejudice,  he- 
was  at  first  almost  inclined  to  believe  that  the  son  had  been  guilty  of 
parricide  ;  and  probably  if  a  hasty  and  careless  examination  had  been  madeT 
or  if  the  body  had  been  officiously  interfex'ed  with  previously  to  its  being- 
seen  by  a  medical  man,  the  son  might  have  been  committed  for  trial  on  a 
charge  of  murder.  So  soon  as  this  apparently  physical  proof  of  his  guilt 
had  been  explained  away,  it  was  then  seen  that  all  the  other  circumstances 
rebutted  the  presumption  of  homicide.  The  discovery  of  a  weapon  so  held, 
may  be  considered  as  one  of  the  best  possible  proofs  of  suicide. 

The  postures  in  which  the  bodies  of  persons  found  dead  from  any  cause 
are  discovered  may,  in  numerous  cases,  be  brought  forward  to  support  a 
charge  of  murder,  or,  at  least,  of  criminal  interference  ;  but  great  care  is 
always  required  in  the  application  of  medical  principles  to  the  elucidation 
of  these  cases,  as  well  as  a  good  general  acquaintance  with  the  various 
phenomena  immediately  preceding  and  following  death. 

As  the  body  becomes  rigid  in  the  position  in  which  it  happens  to  be 
on  cooling,  and  assumes  exactly  the  attitude  of  the  person  at  the  time  of 
death,  careful  observation  may,  in  some  instances,  show  whether,  in  a  case 
of  violent  death,  it  was  or  was  not  interfered  with  before  rigidity  took 
place.  A  question  of  this  kind  arose  in  the  following  case.  The  deceased 
Avas  found  lying  dead  in  the  room  where  the  murder  had  been  perpetrated  ; 
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there  were  marks  of  blood  in  various  places,  and  the  body  bad  evidently 
been  removed  from  the  spot  where  it  bad  fallen  :  it  had  been  laid  out. 
The  clothes  had  been  tucked  round  it,  and  a  piece  of  black  cloth  had  been 
placed  over  the  face.  A  question  arose  as  to  whether  the  body  had  been 
thus  removed  before  or  after  rigidity  occurred.  As  it  was  found  evenly 
laid  out,  the  probability  was,  that  it  has  been  removed  while  the  limbs 
were  pliant ;  and  they  had  then  become  rigid  in  this  position.  If  a  body 
be  removed  during  the  state  of  rigidity,  it  may  be  in  some  instances 
indicated  by  the  position  of  the  still  rigid  limbs  not  being  adapted  to  the 
surface  on  which  the  body  is  found  lying.  It  has  been  already  stated  that 
the  first  effect  of  death,  in  the  absence  of  cadaveric  spasm,  is  relaxation  of 
the  muscles ;  the  body  then  disposes  itself  according  to  the  surface  on 
which  it  happens  to  be  lying  ;  the  arms  or  legs  may  be  more  or  less  fixed 
or  contorted,  and  become  rigid  in  the  position  which  they  assumed  by 
gravitation  at  the  time  of  death.  The  lower  jaw,  if  left  to  itself,  drops 
and  becomes  rigid  in  this  position.  When  a  body  is  found  rigid,  with  the 
members  evenly  extended,  and  the  jaws  closed,  this  is,  caderis  paribus, 
strongly  indicative  of  interference  while  there  was  warmth  and  pliancy  in 
the  limbs.  When,  on  the  other  hand,  the  body  is  found  rigid  and  doubled 
up,  with  the  limbs  more  or  less  twisted  lying  on  an  even  surface  like 
a  bed,  the  probability  is,  according  to  circumstances,  that  the  body  has 
been  moved  from  the  spot  in  which  the  person  had  died,  and  in  which 
rigidity  had  supervened.  In  suicidal  hanging,  the  body,  and  especially 
the  extremities,  are  now  and  then  found  twisted  in  a  singular  manner 
around  articles  of  furniture.  In  such  cases,  the  general  muscular  con- 
vulsion, at  the  moment  of  death,  will  physiologically  explain,  what  to 
uninformed  persons  may  appear  physically  incompatible  with  the  deceased 
having  destroyed  himself. 

The  following  case  will  serve  as  an  illustration  of  the  occasional  im- 
portance of  these  inquiries.  In  June,  1855,  Robert  Eeid  was  tried  before 
the  High  Court  of  Justiciary,  at  Edinburgh,  for  the  murder  of  his  wife. 
Among  the  medical  circumstances  which  gave  rise  to  conflicting  opinions 
was  one  which  referred  to  the  posture  in  which  the  body  of  the  deceased 
was  found,  at  half-past  two  o'clock  on  the  day  of  the  supposed  murder. 
It  was  thus  described  by  the  witnesses.  '  She  (deceased)  was  sitting  on 
the  floor  by  the  side  of  the  bed,  nearly  naked,  with  a  portion  of  the  bed- 
clothes wrapt  around  the  lower  part  of  her  body  ;  the  head  erect,  but 
inclined  a  little  backwards  and  to  one  side,  the  face  being  towards  the 
bed.  The  left  arm  hung  down  by  her  side,  with  the  back  of  the  hand  on 
the  ground,  the  right  arm  resting  by  the  elbow  on  the  bed,  and  maintained 
in  the  upright  position  without  any  further  support,  as  if  she  had  been  in 
the  act  of  putting  it  to  her  face.  The  legs  were  crossed  under  the  trunk, 
the  left  being  less  protruded  than  the  right.' 

This  extraordinary  posture  was  presumed  by  all  who  saw  it  and  by  the 
medical  witnesses  for  the  prosecution,  to  be  such  that  the  deceased  could 
not  have  assumed  it  herself  in  the  act  of  dying ;  and  this  was  rendered 
still  less  probable  when  it  was  considered  that  the  cervical  vertebras  were 
fractured,  and  one  of  them  was  displaced,  so  that  she  had  probably  died 
a  violent  and  very  sudden  death.  The  attitude  appeared  to  be  also  quite 
irreconcilable  with  the  supposition  of  death  from  accident  or  suicide.  The 
chief  question  seems  to  have  been,  whether,  admitting  that  the  prisoner 
had  actually  placed  his  wife  in  this  posture,  the  maintenance  of  it  was  to 
be  ascribed  to  a  convulsive  spasm,  simultaneously  occurring  with  death, 
or  to  the  supervention  of  ordinary  cadaveric  rigidity.  If  the  posture  were 
admitted  to  have  been  due  to  cadaveric  rigidity  naturally  supervening, 
then  the  inference  would  be  that  the  deceased  had  been  dead,  at  least  some 
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hours.  The  prisoner  was  proved  to  have  been  at  home  from  nine  until 
half -past  nine :  the  deceased's  body  was  discovered  at  two,  and  as  the 
prisoner  had  not  been  at  the  house  between  half-past  nine  and  two,  so  it 
followed  that,  supposing  him  to  have  been  guilty,  he  must  have  committed 
the  murder  during  the  half -hour  that  he  was  at  home.  Hence,  cadaveric 
rigidity  must  have  come  on  in  four  hours  and  a  half  after  death.  On  the 
other  hand,  it  was  urged,  that  the  attitude  of  the  body,  and  the  singular 
perpendicular  position  of  the  right  arm,  were  due  to  a  spasmodic  contrac- 
tion of  the  muscles  in  a  fit,  at  the  moment  of  death,  persisting  under  the 
form  of  cadaveric  spasm.  The  non-medical  witnesses  stated  that  the  body 
of  deceased  when  found  was  perfectly  flexible,  and  the  arms  and  legs  so 
pliant,  that  they  could  be  easily  stretched  down ;  indeed,  the  whole  body 
was  so  yielding  as  to  admit  of  its  being  directly  laid  out  at  length  on  the 
floor.  The  body  was  partially  warm  when  first  found,  but,  as  it  has  been 
already  observed,  this  is  quite  compatible  with  the  occurrence  of  rigidity. 
Certainly,  however,  where  a  body  is  warm  and  the  members  are  easily 
moved  from  their  position,  the  presumption  is  rather  in  favour  of  the  fixed 
posture  being  due  to  muscular  spasm  than  to  cadaveric  rigidity. 

The  witnesses  for  the  prosecution  considered  that  the  posture  of  the 
deceased  was  owing  to  simple  rigidity.  Fletcher  attempted  to  explain  the 
facts  by  supposing  that  the  deceased  had  probably  fallen  in  a  fit  while 
getting  out  of  bed,  during  the  absence  of  the  prisoner ;  admitting  that 
the  prisoner  might  on  his  entrance,  at  about  nine  o'clock,  have  attempted 
to  raise  the  body,  and  thus  have  given  the  erect  position  to  the  trunk, 
while  the  perpendicular  position  of  the  arm  was  entirely  due  to  spasm. 
It  was  urged  that  the  woman  had  been  previously  subject  to  slight  paralysis 
and  convulsive  fits,  and  that  the  occurrence  of  a  fit,  under  the  circum- 
stances, was  not  unlikely.  The  position  was  not  such  as  we  might  suppose 
a  body  to  assume  when  a  person  has  died  under  a  cataleptic  seizure.  On 
the  other  side,  it  was  considered  to  be  improbable  that  the  prisoner  could 
have  placed  the  deceased  in  the  attitude  in  which  she  was  discovered, 
admitting  her  to  have  died  in  any  other  posture — since  at  the  time  he  did 
it,  the  body  must  have  been  either  rigid  or  not.  If  it  were  rigid,  he  could 
not  easily  have  bent  the  members  from  the  position  which  they  had  already 
assumed ;  and  if  it  were  not  rigid,  he  must  have  used  artificial  means  to 
keep  the  members  and  ti*unk  in  the  extraordinary  position  in  which  they 
were  found  :  for  it  was  not  likely  that  he  would  have  purposely  held  her 
head  and  arm  in  such  a  singular  attitude,  until  her  body  had  become  fixed. 
Indeed,  in  order  to  accomplish  this,  he  must  have  waited  until  it  had 
become  cold,  whereas  it  is  stated  to  have  been  found  with  some  warmth 
and  pliancy  about  it.  Besides,  it  would  be  impossible  to  assign  any  reason 
for  so  doing,  since  he  would  be  ignorant  of  the  medical  difficulty  connected 
with  it. 

The  prisoner  was  discharged  on  a  verdict  of  not  proven,  because  it  was 
not  satisfactorily  made  out  that  he  had  really  caused  his  wife's  death. 
The  state  in  which  the  deceased  was  found,  created  a  presumption  that 
she  had  died  from  natural  causes  not  long  before  the  discovery  of  her 
body ;  therefore,  at  some  time  between  half-past  nine  and  two,  and  while 
the  prisoner  was  absent  from  the  house.  The  account  of  this  case,  as 
given  by  Fletcher,  was  most  favourable  for  the  prisoner.  He  suggested 
many  ingenious  explanations  for  circumstances  which  were  certainly  very 
strong  against  the  prisoner.  The  verdict  of  '  not  proven  '  sufficiently 
attests  the  opinion  of  the  jury  ;  and  had  the  medical  evidence  respecting 
the  cause  of  death  from  violence  been  a  little  clearer,  there  is  hardly  a  doubt 
that  the  prisoner  would  have  been  convicted. 

Whether  this  was  a  case  of  death  from  natural  causes,  or,  as  alleged) 


POSITION  OF  THE  DEAD  BODY. 


73 


fronian  injury  to  the  spinal  marrow,  we  must  regard  the  attitude  in  which 
the  body  was  discovered  as  very  unusual.  There  were  difficulties  in  the 
way  of  an  explanation,  whether  we  suppose  the  prisoner  to  have  interfered 
or  not  with  the  position  of  his  wife's  body.  Had  a  proper  examination 
been  made  by  medical  men  when  it  was  first  discovered  by  the  neighbours, 
some  of  these  difficulties  would  not  probably  have  existed.  With  a  fracture 
of  the  dentiform  process,  and  a  dislocation  of  the  first  and  second  vertebrae, 
it  is  not  likely,  unless  the  body  had  been  supported  mechanically  by  the 
clothes  which  it  is  said  presented  the  appearance  of  having  been  dragged 
off  the  bed  with  it,  that  a  person  so  injured  would  die  in  the  attitude  in 
which  the  deceased  was  discovered,  or  that  she  could  have  had  the  power 
to  assume  it  spontaneously  after  such  a  severe  injury  to  the  spinal  column. 
The  probability  is,  that  the  body  would  have  been  found  lying  on  the 
floor. 

A  question  was  raised  upon  this  trial  respecting  the  duration  of  mus- 
cular spasm  after  death  ;  and  this  may  become  a  point  upon  which  a 
medical  witness  may  be  required  to  express  an  opinion.  There  is  but 
little  doubt,  from  numerous  collateral  facts,  that  it  may  remain  for  a  con- 
siderable time  after  death  and  even  pass  into  cadaveric  rigidity,  i.e.  the 
posture  assumed  by  a  limb  from  spasm  at  the  moment  of  death,  may  be 
retained  as  the  posture  of  cadaveric  rigidity,  supposing  the  body  not  to 
have  been  disturbed.  An  instance  is  reported,  in  which  a  drowned  body, 
after  having  remained  in  water  from  twelve  to  fourteen  hours,  was  drawn 
up  with  the  hands  still  grasping  firmly  the  cable  of  a  vessel,  which  the 
deceased  had  caught  hold  of  in  the  act  of  drowning.  The  bodies  of  persons 
drowned  in  a  common  accident,  are  found  not  unfrequently  after  twenty- 
four  hours  firmly  locked  together  by  their  arms,  when  taken  out  of  water, 
cold  and  rigid.  In  persons  who  die  under  violent  spasmodic  contraction 
of  the  muscles,  as  in  cholera  and  tetanus,  whether  from  natural  causes  or 
the  effects  of  strychnine,  the  state  of  spasm  is  sometimes  preserved  after 
death  and  passes  into  rigidity. 

The  attitude  in  which  a  dead  body  is  found  rigid,  may  easily  give  rise 
to  an  erroneous  suspicion  of  murder.  The  following  case  has  been 
reported  by  Marc  : — The  deceased,  Courbon,  was  found  dead  in  a  ditch  : 
his  head  was  bent  upon  his  chest,  and  the  lower  part  of  the  trunk  was  so 
curved,  that  the  whole  weight  was  borne  by  the  neck.  The  body  was 
very  rigid,  but  there  were  some  slight  traces  of  warmth  when  it  was 
found.  On  inspection  there  were  all  the  appearances  of  apoplexy,  and 
the  deceased  was  well  known  to  have  been  of  drunken  habits.  Notwith- 
standing these  facts,  two  persons  were  convicted  of  murder  upon  some 
loose  evidence — principally  on  the  ground  that  the  unnatural  position  in 
which  the  deceased's  body  was  found  could  only  be  explained  on  the 
supposition  of  murderous  interference.  The  accused  were  condemned  to 
the  galleys  for  life :  but  after  two  years'  punishment,  a  proper  medical 
investigation  of  the  facts  was  for  the  first  time  instituted,  and  they  were 
discharged.  The  evidence  established  that  the  deceased  had  died  of 
apoplexy  ;  and  that  the  body  had  assumed  the  peculiar  position  in  which 
it  was  discovered  owing  to  the  deceased  having  fallen  into  the  ditch  in  a 
state  of  drunkenness,  by  which  he  was  rendered  helpless  and  incapable  of 
extricating  himself.  ('  Ann.  d'Hyg.,'  1832,  1,  569.)  While  rigidity  may 
sometimes  indicate  murder,  or  some  form  of  violent  death,  by  fixing  the 
body  in  a  position  which  it  could  not  naturally  have  assumed,  and  which 
cannot  be  easily  altered  during  the  rigid  state,  we  must  beware  that  we 
do  not  give  an  undue  importance  to  this  sign  of  death  as  a  proof  of  violent 
usage.  This  caution  is  especially  required  in  the  cases  of  drunkards, 
for  the  body  of  a  person  who  dies  in  a  fit  of  drunkenness  may  be  found 
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contorted  and  disposed  in  a  way  which  might  he  apparently  incompatible 
with  either  accident  or  suicide. 

4.  Muscular  Irrttamlitt. — In  order  to  determine  the  reality  of  death, 
it  has  been  proposed  to  test  the  irritability  of  the  muscles  by  the  applica- 
tion of  an  electric  current.  If  a  voluntary  muscle,  laid  bare  for  this  pur- 
pose, does  not  contract  under  the  application  of  this  stimulus,  the  inference 
is  that  the  person  is  dead  ;  but  if  it  should  contract  under  these  circum- 
stances, it  furnishes  no  proof  that  the  person  is  living,  in  the  ordinary 
meaning  of  the  word.  It  has  been  elsewhere  stated  that  the  cardiac  and 
other  involuntary  muscles,  which  are  readily  affected  by  a  mechanical 
stimulus  soon  after  death,  lose  their  irritability  or  power  of  contraction, 
even  under  a  galvanic  current,  much  sooner  than  the  voluntary  muscles. 
As  a  result  either  of  disease  or  exhaustion,  of  the  action  of  certain  poisons 
or  of  the  effect  of  lightning,  the  irritability  of  the  whole  muscular  system 
may  be  entirely  destroyed  at  the  time  of  death ;  and  in  these  cases  no 
stimulus  excites  muscular  contraction.  Under  these  circumstances  rigidity 
and  putrefaction  follow  so  rapidly,  that  the  use  of  an  electric  current  for 
additional  evidence  would  be  superfluous.  On  the  other  hand,  in  certain 
cases,  as  in  the  body  of  a  decapitated  man  whose  case  is  recorded  by 
Nysten,  the  irritability  of  the  muscles  may  remain  for  twenty-six  hours 
after  death.  In  short,  it  is  now  known,  that  until  cadaveric  rigidity 
commences  in  the  body,  muscular  irritability  is  retained.  When  this 
commences  it  begins  to  disappear.  Contractility  of  the  muscles  under  the 
current  would,  therefore,  prove  either  that  the  person  was  living,  or  that 
the  body  was  in  the  first  stage  of  death.  All  the  muscles  do  not  retain 
this  irritability  under  the  electric  stimulus  for  the  same  length  of  time, 
nor  do  they  all  lose  at  once  their  susceptibility  of  contraction.  The 
voluntary  muscles  retain  their  irritability  on  the  average  about  three 
hours.  One  degree  of  stimulus  may  excite  them,  while  another  may  not. 
Living  muscle  has  a  neutral  or  faintly  alkaline  reaction,  while  dead 
muscle  is  acid. 

Dowler  has  shown  by  numerous  experiments  on  the  recently  dead 
body,  that  post-mortem  contractility  may  be  excited  by  slight  blows  on 
the  muscles  given  with  the  hand  or  any  weapon,  and  thus  electricity  may 
be  dispensed  with.  When  the  arm  of  a  recently  dead  person  was  extended 
at  a  right  angle  with  the  trunk,  a  blow  over  the  biceps  muscle,  not 
sufficient  to  injure  a  living  person,  caused  the  forearm  to  bend,  carrying 
the  hand  to  the  chest  repeatedly.  In  fact,  before  rigidity  set  in,  the  arm 
of  this  corpse,  by  the  mere  effect  of  slight  blows,  performed  supination, 
pronation,  and  flexion  perfectly.  This  effect  of  slight  mechanical  violence 
is  most  distinctly  observed  within  half  an  hour,  but  Dowler  has  seen  it 
manifested  as  late  as  six  or  seven  hours  after  death.  It  disappears  when 
rigidity  sets  in.  ('  Exper.  Researches  on  Post-mortem  Contractility,'  by 
Bennet  Dowler,  New  York,  1846,  p.  601.) 

It  is  a  curious  fact  that  the  blood  has  no  appreciable  influence  upon 
the  post-mortem  contractility  of  the  muscles,  for  when  the  limb  was  severed 
from  the  trunk,  and  drained  of  its  blood,  its  action  was  not  thereby 
diminished.  (' Amer.  Jour.  Med.  Sci.,'  Oct.,  1846,  p.  440.)  Contractions  as 
the  result  of  slight  blows  were  observed  in  forty-three  cases.  The  con- 
tractions were  in  many  cases  so  forcible,  as  to  cause  a  heavy  weight  to  be 
lifted  by  the  limb  in  which  they  occurred.  The  integrity  of  the  corpse 
was  not  necessary  ;  they  were  excited  some  hours  after  the  dissection  of 
the  body,  and  after  the  limbs  were  severed  from  the  trunk.  Dowler 
considers  that  these  muscular  contractions  have  occurred  spontaneously 
after  the  death  of  the  body.    Spontaneous  movements  in  a  corpse  have 
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been  seen  after  death  from  cholera,  and  the  same  may  take  place  after 
death  from  yellow  fever  and  other  diseases.  Dowler  suggests  that  the 
changes  in  the  position  of  the  limbs  of  bodies  sometimes  observed  after 
death,  which  have  given  rise  to  tales  of  premature  interment,  may  be 
explained  by  the  occurrence  of  spontaneous  post-mortem  contractions, 
depending  on  the  long  retention  of  muscular  irritability  in  a  high  degree. 
Haller  endeavoured  to  lay  down  the  order  of  cessation  of  this  irritability  in 
different  muscles  after  death.  Many  physiologists  since  his  time  have  also- 
occupied  themselves  with  this  question.  Haller  found  that  it  varied 
according  to  the  kind  of  stimulus  employed :  thus  the  irritability  of  the 
heart  was  excited  by  mechanical  agents  for  a  longer  period  than  any  other 
part  of  the  muscular  system ; — a  circumstance  which  was  supposed  to 
account  for  the  reports  of  persons  having  been  dissected  alive,  to  be 
found  recorded  in  some  works  on  Medical  Jurisprudence,  an  accidental 
puncture  by  the  knife  or  forceps  having  given  rise  to  contractions  of  this- 
organ.  But  to  admit  this  explanation,  we  must  suppose  that  the  body  was 
inspected  within  one  or  two  hours  after  death. 

Nysten  concluded  from  his  observations  that  the  successive  disap- 
pearance of  muscular  irritability  in  the  bodies  of  decapitated  persons  took 
place  in  the  following  order  : — 1.  The  left  ventricle  of  the  heart.  2.  The 
stomach  and  intestines.  8.  The  urinary  bladder.  4.  The  right  ventricle. 
5.  The  gullet.    6.  The  iris  ;  and  7.  The  voluntary  muscles  of  the  body. 

The  power  of  making  the  muscles  contract  under  the  electric  current 
has  been  found  to  vary  according  to  the  nature  of  the  disease  of  which  the 
individual  died.  When  it  was  such  as  to  exhaust  the  strength,  the  time 
was  very  short.  From  experiments  performed  at  La  Charite,  it  appeared 
that  in  death  from  peritonitis,  irritability  ceased  in  about  three  hours ;  in 
phthisis,  scirrhus,  and  cancer,  in  from  three  to  six  hours ;  in  death  from 
profuse  hasmorrhage,  or  from  mortal  lesions  of  the  heart,  in  about  nine 
hours  ;  in  apoplexy  with  paralysis,  in  twelve  hours  ;  and  in  low  fevers  and 
pneumonia,  the  irritability  disappeared  in  from  ten  to  fifteen  hours.  In 
these  experiments,  the  muscles  of  the  trunk  and  limbs  alone  were  ex- 
amined ;  since  it  is  upon  these,  should  the  necessity  ever  occur,  that  a  prac- 
titioner must  operate.  Although  the  periods  are  thus  laid  down  in  figures, 
yet  the  results  must  be  regarded  only  in  the  light  of  approximations  to  the 
truth ;  but  the  period  of  three  hours  may  be  accepted  as  the  usual  limit. 

We  have  now  to  apply  these  different  data  connected  with  death  and 
the  changes  in  the  dead  body,  to  the  solution  of  some  medico-legal  ques- 
tions— such  as  the  reality  of  death,  and  the  period  at  which  death  has  taken 
place. 

The  Reality  of  Death. — This  question,  of  course,  can  only  be  raised  in 
the  period  preceding  the  occurrence  of  putrefaction  ;  therefore  our  observa- 
tions on  this  point  may  be  restricted  within  a  very  narrow  compass.  The 
question,  indeed,  might  be  passed  over  altogether  as  unimportant,  were  it 
not  that  many  men  ranking  high  in  the  profession  have  devoted  much 
attention  to  the  subject ;  and  have  thought  themselves  justified,  from  their 
observations,  in  declaring  that  premature  interment  was  not  unfrequently 
the  means  of  consigning  living  individuals  to  the  tomb.  There  is  some- 
thing terrible  in  admitting  the  bare  possibility  of  such  an  event ;  and 
therefore  we  ought  not  to  reject  the  supposition,  without  examining  the 
numerous  cases  which  have  been  brought  forward  in  support  of  it.  In  the 
work  of  Fontenelle  forty-six  cases  are  recorded,  either  of  the  premature 
interment  of  the  living,  or  of  apparent  being  mistaken  for  real  death. 
From  a  careful  examination  of  all  these  cases,  it  appears  that  the  greater 
number  of  them  are  derived  from  such  sources  as  to  render  them  perfectly 
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inadmissible  as  evidence  of  what  Fontenelle  so  strenuously  endeavoured 
to  prove.  He  has  collected  these  cases  from  every  source,  whether  scien- 
tific or  not,  from  the  time  of  Plutarch  downwards.  This  very  circumstance 
would  make  reasonable  men  distrust  those  instances  of  supposed  death 
which  are  undoubtedly  authentic,  did  not  the  facts  appear  explicable  on 
the  most  common  physiological  principles. 

The  fears  which  works  like  that  of  Fontenelle  are  likely  to  excite, 
respecting  premature  interment,  have  been  kept  up  by  other  French  writers. 
Carre  maintained  that  there  was  no  certain  sign  of  death  but  putrefac- 
tion ;  and  that  no  body  should  undergo  interment  until  this  process  had 
become  plainly  manifested.  According  to  him,  a  presumption  of  death 
may  be  deduced  from  a  great  number  of  signs  ;  a  probability,  from  the 
combination  of  some  of  the  most  important,  such  as  the  collapse  of  the 
eyes,  and  especially  cadaveric  rigidity  ;  but  absolute  certainty  can  be 
obtained  only  by  the  occurrence  of  the  putrefactive  process.  Like  other 
terrorists,  Carre  attacked  each  sign  of  death  individually,  but  he  ignoi^ed 
the  fact,  that  a  judgment  in  proper  hands  was  always  formed  from  a  com- 
bination of  many  signs  or  conditions  ;  and  medical  men  are  not  responsible 
for  the  results,  when  the  decision  of  an  important  question  of  this  kind  is 
entrusted  to  ignorant  and  uneducated  persons.  A  petition  was,  on  one 
occasion,  presented  to  the  French  Chamber  of  Deputies,  in  which  the  peti- 
tioner declared  that  he  had  known  six  interments  of  living  persons  to  have 
taken  place  within  a  period  of  eight  months.  Resting  on  similar  authority, 
Carre  asserted  that  since  1833  there  have  been  forty-six  cases  of  prema- 
ture burial.  Among  these,  twenty-one  persons  returned  to  life  at  the  time 
they  were  about  to  be  deposited  in  the  earth,  nine  recovered  owing  to  the 
affectionate  attentions  of  their  relatives,  four  from  the  accidental  falling 
of  the  coffins,  two  from  a  feeling  of  suffocation  in  their  coffins,  three  from 
the  punctures  of  pins  in  fastening  the  shrouds,  and  seven  from  unusual 
delay  in  the  funerals ;  and,  it  is  added,  after  this  marvellous  recital,  that 
the  decease  of  all  these  individuals  was  officially  attested.  A  statistical 
calculation  was  then  made  by  him  from  the  deaths  which  occur  annually  in 
Paris,  of  the  average  number  of  persons  who  were  likely  to  be  buried 
alive. 

Statements  of  this  kind  can  only  be  received  with  incredulity,  since  no 
particulars  by  which  their  accuracy  can  be  tested  are  given.  The  cases 
of  alleged  premature  interment  that  have  yet  been  adduced,  will  not  bear 
a  close  examination,  as  they  are  nothing  more  than  the  idle  tales  of 
ignorant  and  superstitious  persons,  with  the  usual  amount  of  exaggeration. 
In  this  country  we  have  no  official  attestation  of  death  by  specially 
appointed  persons ;  but  if  the  account  given  by  Carre  be  true,  we 
have  no  reason  to  regret  the  absence  of  this  system  ;  since  it  is  doubtful 
whether,  under  the  practice  of  the  ancient  searchers  of  London  in  the 
worst  days  of  the  plague,  when  bodies  were  indiscriminately  thrown  into 
large  pits  soon  after  death,  greater  negligence  could  have  been  shown 
than  that  which  is  here  alleged  to  have  occurred  on  the  pai-t  of  the  French 
officials  in  modern  times.  About,  in  his  popular  novel  '  A  New  Lease  of 
Life,'  has  given  an  amusing  description  of  the  popular  ideas  as  to  the 
possibilities  of  resuscitation  of  a  presumed  corpse. 

Cases  have  undoubtedly  presented  themselves  in  which  persons  labour- 
ing under  concussion,  syncope,  catalepsy,  hysteria,  or  lifelessness  from 
exhaustion,  have  been  pronounced  dead  by  bystanders,  merely  because 
there  happened  to  be  inanimation,  coldness  of  the  surface,  and  no  out- 
ward signs  of  respiration  or  circulation.  If  the  decision  of  the  question 
of  life  or  death  was  always  left  to  such  persons,  and  interments  were  to 
follow  in  a  few  hours  upon  their  dictation,  there  is  no  doubt  living 
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bodies  would  be  exposed  to  the  risk  of  premature  burial.  But  this  cau 
rarely  happen  in  any  civilized  country  of  Europe,  and  then  only  as 
the  result  of  gross  and  culpable  neglect.  In  France  the  law  ordains 
that  every  death  must  be  verified  by  a  medical  officer ;  and  that  no  inter- 
ment shall  take  place  until  after  the  lapse  of  twenty-four  hours  from 
the  time  of  death.  This  rule,  it  is  said,  applies  only  to  Paris  and  some 
of  the  chief  cities  of  France.  No  post-mortem  examination  should  be 
made,  and  no  interment  take  place,  until  after  a  certificate  of  death  has 
been  issued  by  the  proper  medical  officer.  A  similar  law  prevails  in  Naples 
and  in  Portugal :  but  Fontenelle  states  that  in  the  latter  country,  as  well 
as  in  Spain,  bodies  are  sometimes  interred  within  Jive  or  six  hours  after 
death.  In  the  Protestant  parts  of  Germany  and  Switzerland,  the  dead  are 
rarely  buried  until  after  the  lapse  of  three  days,  a  period  being  fixed  by 
law,  before  which  interment  cannot  take  place.  In  this  country  there  are 
no  legal  provisions  relative  to  the  period  of  interment ;  but,  except  under 
severe  and  continuous  epidemics,  the  dead  are  rarely  buried  until  after  the 
lapse  of  from  one  to  five  days.  It  would,  no  doubt,  be  a  good  regulation 
if  every  dead  body  were  seen  and  examined  by  a  medical  man  twenty-four 
hours  after  apparent  death,  and  the  fact  of  death  were  officially  attested  by 
him  according  to  circumstances.  The  defect  of  the  continental  system  is,, 
that  a  medical  opinion  may  be  given  at  any  time  after  the  supposed  decease, 
and  there  may  be  occasionally  great  negligence  in  the  performance  of  this 
duty.  Still  it  is  impossible  to  admit  that,  except  under  the  most  culpable 
neglect,  persons  can  incur  the  risk  of  being  buried  alive,  when  the  body 
has  been  kept  at  least  twenty-four  hours  from  the  time  of  the  supposed 
decease.  It  is  stated  on  the"  authority  of  Salignac-Fenelon,  that  in  a  period 
of  twenty  years,  during  which  mortuary  houses  have  been  established  in 
Germany,  no  body  has  ever  been  restored  to  life,  although  during  that 
time  no  fewer  than  46,000  bodies  have  been  deposited  therein.  ('Ann. 
d'Hyg./  1870,  2,  317.) 

This  statement  is  fully  confirmed  by  investigations  in  France.  (See 
'  Ann.  d'Hyg.,'  1867,  1,  293.)  The  results  depend  on  the  care  taken  in 
the  attestation  of  death  by  the  appointed  medical  officers.  The  same 
care  given  to  every  case  of  alleged  death,  would  of  course  be  attended 
with  similar  results,  whether  the  dead  body  is  placed  in  a  mortuary  or 
not.  When  a  death  has  not  been  properly  attested  by  a  medical  man,  a 
mistake  may  be  made.  A  case  of  this  kind,  on  which  Devergie  has 
made  an  elaborate  report  ('Ann.  d'Hyg.,'  1870,  2,  310),  occurred  near 
Morlaix,  in  France.  A  woman  died,  as  it  was  supposed,  from  cholera. 
She  was  seen  while  ill  by  a  medical  man,  but  not  after  the  supposed 
death.  She  was  placed  in  a  coffin  in  an  hour,  and  buried  in  sixteen 
hours.  During  the  interment  a  noise  was  heard  in  the  coffin.  Time  was- 
lost  in  sending  for  a  medical  man,  and  the  coffin  was  not  opened  until  he 
arrived.  The  shroud  was  found  twisted  and  folded  about  the  neck  and 
feet,  as  if  struggles  had  been  made,  and  there  was  a  quantity  of  liquid  on 
it,  which  had  issued  from  the  mouth  and  nostrils  during  efforts  made  to 
breathe.  The  body  was  warm  and  not  rigid;  there  was  a  general  relaxa- 
tion of  the  muscles  ;  the  hand  was  translucent  to  light,  and  the  pulsations 
of  the  heart  had  not  completely  ceased.  Efforts  were  made  to  resusci- 
tate the  person,  but  without  success.  These  conditions  are  consistent  with 
death  from  cholera,  with  the  exception  of  the  last.  If  the  medical  officer 
was  correct  in  his  observation,  this  person  had  really  been  buried  alive. 

This  and  other  cases  were  made  the  subject  of  a  petition  to  the  French 
Senate  in  1869,  and  subsequently  remitted  to  Devergie  for  a  report.  He 
convincingly  proved  that  the  catastrophe  was  owing  to  the  non-observance 
of  the  law.  There  had  been  no  medical  attestation  of  death.  The  relatives- 
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were  over-anxious  to  bury  the  supposed  corpse,  probably  from  fear  of  con- 
tagion ;  and  not  having  any  place  for  the  deposit  of  the  body,  they  were 
in  haste  to  remove  it  from  the  .house. 

The  remedy  for  an  evil  of  this  kind  is  not  to  discover  some  certain  sign 
of  death  to  guide  ignorant  persons,  for  it  would  be  always  dangerous  to 
give  them  a  power  of  judging,  but  to  enforce  strictly  the  rule  that  no 
body  shall  be  buried  except  on  a  medical  certificate  of  death  and  its  cause. 
Mortuaries  are  useful  in  poor  districts  for  the  reception  of  bodies  after 
verification  of  death,  until  interment  can  take  place ;  but  not  on  the 
ground  that  there  are  no  means  of  determining  the  reality  of  death  before 
putrefaction  has  taken  place. 

Non-professional  persons  may  readily  mistake  a  state  of  insensibility 
for  death,  and  in  acting  upon  this  belief,  may  lead  to  the  death  of  a  living 
person.  Guthrie  mentions  the  case  of  a  man  labouring  under  concussion, 
while  on  board  a  vessel.  He  was  supposed  by  his  brother  and  the  captain 
to  be  dead  or  dying,  and  without  being  able  to  make  any  movement  to 
indicate  that  he  was  alive  and  understood  their  conversation,  he  heard 
them  discussing  the  question  whether  his  body  should  be  buried  at  sea  or 
carried  on  to  Rotterdam.  Fortunately  the  latter  alternative  was  adopted. 
Druitt  reports  two  cases  of  a  somewhat  similar  kind.  A  gentleman  who 
was  most  severely  affected  with  cholera  in  India,  told  him  that  when  the 
disease  had  gained  the  complete  mastery  over  him,  he  lay  utterly  deprived 
of  speech  and  motion,  whilst  he  could  distinctly  hear  his  attendants,  who 
conceived  him  to  be  insensible,  speculate  on  the  time  of  his  decease,  which 
they  judged  to  be  very  near  at  hand.  He  then,  besides  being  speechless, 
became  blind  and  deaf ;  but  although  thus  cut  off  from  all  communication 
with  the  external  world,  and,  in  common  language,  insensible,  he  still  re- 
tained his  consciousness  and  self-possession,  and  reflected  on  his  apparently 
inevitable  death.  Afterwards  he  lost  all  thought  and  consciousness,  and 
remained  thus  on  the  very  threshold  of  death  for  some  hours,  and  then 
recovered.  The  other  case  was  that  of  a  boy,  ast.  6.  He  had  small- 
pox, was  pronounced  dead,  and  his  body  was  put  into  a  coffin.  After  some 
hours,  he  became  conscious,  heard  the  voice  of  his  mother,  who  sat  by  the 
coffin,  and  he  essayed  to  speak ;  but,  as  he  afterwards  said,  he  was  unable 
to  make  any  movement  or  sound  to  show  that  he  was  alive.  At  last,  how- 
ever, his  mother's  attention  was  drawn  to  some  apparent  change  in  the 
features:  she  watched  him  narrowly,  perceived  the  lips  to  quiver,  and  soon 
he  was  able  faintly  to  articulate  a  wish  for  wine.  ('  Ed.  Month.  Jour.,' 
Ap.,  1844,  p.  355.)  These  two  cases  have  led  the  reporter  to  believe  in 
the  possibility  of  the  hasty  interment  of  the  living  as  dead,  while  the  un- 
fortunate person  is  conscious  of  his  condition,  but  unable  to  communicate 
his  feelings  to  others.  Mistakes  of  this  kind  are  not  likely  to  be  made  by 
medical  men.  In  order  to  avoid  the  possibility  of  such  occurrences,  no 
interment  should  be  allowed  to  take  place  until  after  the  lapse  of  twenty- 
four  hours,  at  the  least,  from  the  time  of  the  supposed  death ;  and  not 
even  then,  except  upon  the  certificate  of  a  medical  practitioner  who  has 
examined  the  body.  At  present  the  cause  of  death  is  certified,  and  a  body 
cannot  be  buried  except  upon  the  certificate  of  the  registrar ;  but  the 
medical  attendant  has  it  in  his  power  to  give  the  certificate  without  see- 
ing or  examining  the  body  of  the  deceased  at  that  period  after  death  which 
is  necessary  for  the  clear  development  of  the  signs  of  dissolution.  Hence, 
unless,  as  it  commonly  happens,  the  interment  be  delayed  by  the  relatives 
for  twenty-four  hours  at  the  least,  thei'e  might  be  a  risk  of  prematurely 
consigning  a  living  person  to  the  grave. 

During  the  prevalence  of  epidemic  disease,  as  in  cholera  times,  a  pro- 
vision was  made,  that  interments  should  not  be  delayed  beyond  twenty- 
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four  hours,  when  death  Lad  taken  place  from  the  disease.  There  is  no 
doubt  that  many  bodies  were  interred  during  the  raging  of  the  epidemic 
within  eight  or  ten  hours  after  apparent  death.  One  instance  was  com- 
municated to  the  author  where  the  body  was  wrapped  in  a  pitched  cloth 
and  buried  within  six  hours  after  the  signs  of  life  had  ceased.  This  is 
assuredly  a  most  condemnable  practice,  especially  in  cases  in  which  the 
deceased  has  not  been  attended  by  a  medical  practitioner.  Under  no 
circumstances  should  a  body  be  buried  within  a  shorter  period  than  twenty- 
four  hours,  when  death  has  taken  place  from  chronic  disease,  or  without 
any  obvious  and  satisfactory  cause.  No  mischief  is  likely  to  result  to  the 
living  by  the  adoption  of  such  a  practice  ;  while  it  would  effectually  guard 
against  premature  interment  among  the  lower  classes  of  society.  In 
assigning  twenty-four  hours,  this  is  to  be  taken  as  an  average  period ; 
there  are  cases  in  which  the  most  striking  phenomena  of  death,  such  as 
coldness  and  rigidity,  may  manifest  themselves  within  a  much  shorter  time 
than  this,  and  in  such  cases  a  medical  opinion  may  be  given  without  any 
difficulty.  No  coroner's  inquest  should  be  held  upon  a  body  until  twenty- 
four  hours  after  death.  In  one  instance  an  inquest  was  held  on  a  body 
lialf  an  hour  only  after  the  apparent  cessation  of  life. 

If  we  allow  a  proper  interval  to  elapse  after  the  supposed  death,  there 
can  be  no  difficulty  in  solving  the  question,  whether  a  person  is  really 
dead  even  before  any  of  those  changes,  which  arise  from  putrefaction,  have 
manifested  themselves.  The  circumstances  on  which  we  may  rely  as  fur- 
nishing conclusive  evidence  of  death,  are  the  following : — 1.  The  absence 
of  circulation  and  respiration  for  at  least  an  hour,  the  stethoscope  being 
employed  if  necessary ;  2.  The  gradual  cooling  of  the  body,  the  trunk  re- 
maining warm  while  the  members  are  cold ;  and  3.  As  the  body  cools,  the 
gradual  supervention  of  a  rigid  state  of  the  muscles,  successively  attacking 
the  limbs  and  trunk,  and  ultimately  spreading  through  the  whole  muscular 
system. 

When  these  conditions  are  observed,  the  proof  of  death  is  conclusive ; 
it  is  unnecessary  to  wait  for  any  sign  of  putrefaction.  These  changes  are 
as  certainly  the  forerunners  of  putrefaction  as  the  process  of  putrefaction 
is  itself  the  foi'erunner  of  the  entire  destruction  of  the  body.  It  may  be 
safely  said  that  there  has  not  been  a  single  instance  of  resuscitation  after 
rigidity  had  once  commenced  in  a  body.  During  the  raging  of  epidemics, 
if  additional  evidence  be  required  for  early  burial,  it  might  be  obtained  by 
exposing  a  superficial  muscle  to  the  electric  stimulus.  If  the  fibres  do  not 
contract,  death  is  certain.  If  they  do,  this  is  no  proof  that  the  person 
can  be  restored  to  active  life ;  but  further  time  may  be  allowed  before  the 
body  is  committed  to  the  grave. 

In  the  following  case  death  was  only  apparent,  but  the  fact  created  no 
difficulty.  In  Dec,  1830,  Ancelon  was  called  to  see  a  woman,  set.  34,  and 
was  informed  on  his  arrival  that  she  had  been  dead  for  more  than  half 
an  hour.  On  examination,  no  signs  of  respiration  could  be  detected,  the 
pulse  could  not  be  felt,  the  skin  was  livid,  the  belly  soft  and  flaccid,  and 
the  arms  and  legs  were  cold.  It  appeared  that  the  woman  had  suffered 
from  uterine  haemorrhage  up  to  the  time  of  her  supposed  death.  He 
removed  the  contents  of  the  uterus,  and  at  this  time  a  bubble  of  air 
was  observed  to  escape  from  her  mouth.  On  clearing  the  uterus, 
signs  of  life  were  gradually  manifested  by  the  woman.  The  respiration, 
indicated  at  first  by  air-bubbles,  which  succeeded  one  another  on  the  lips, 
slowly  returned ;  the  circulation  was  also  re-established.  She  did  not 
recover  her  intelligence  for  three  days.  ('Month.  Jour.  Med.  Sci.,'  Oct., 
1854,  and  'Amer.  Jour.  Med.  Sci.,'  Jan.,  1855,  p.  268.)  This  woman 
was  not  dead,  but  in  a  prolonged  syncope  from  excessive  haemorrhage. 
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Auscultation  was  not  resorted  to,  or  the  sounds  of  the  heart  might  pro- 
bably have  been  heard,  although  the  pulse  could  not  be  felt. 

In  a  few  remarkable  cases  of  an  authentic  character  the  process  of 
putrefaction  has  been  considerably  retarded,  and  coldness  and  rigidity  have 
not  manifested  themselves  in  the  ordinary  course.  Such  cases  of  apparent 
death  would  necessarily  give  rise  to  doubt :  the  phenomena  observed  were 
probably  owing  to  the  presence  of  some  traces  of  molecular  life  persisting 
in  the  body  after  active  life  had  entirely  ceased.  One  of  the  most  singular 
of  these  cases  was  reported  in  Hufeland's  '  Journal  of  Practical  Medicine.' 

A  young  man,  who  was  a  patient  in  the  hospital  of  Paderborn  in 
Prussia,  died,  as  it  was  supposed,  under  symptoms  of  phthisis,  but  not  of 
a  well-marked  character.  He  had  recently  i*ecovered  from  an  attack  of 
ague.  The  cause  of  death  appears  to  have  been  obscure,  and  after,  as  it 
was  believed,  he  had  expired,  his  eyes  were  suddenly  opened,  and  the 
physicians  thought  they  detected  for  some  minutes  an  irregular  beating  of 
the  pulse.  Some  wounds  and  cauterizations  were  made  on  the  body  without 
arousing  him,  and  on  the  third  and  fourth  days  these,  it  is  said,  had  passed 
into  a  state  of  suppuration.  On  the  fifth  day  his  right  hand  turned  back 
and  closed ;  from  the  fifth  to  the  ninth  day  a  clammy  perspiration  was 
perceived  upon  the  skin  ;  and  some  vesicles  containing  serum  were  formed 
on  the  skin  of  the  back.  During  this  time  there  was  no  appearance  of 
respiration  or  circulation,  and  the  limbs,  although  cold,  were  pliant  and 
flexible.  The  forehead  was  f  urrowed  with  vertical  wrinkles,  and  the  coun- 
tenance had  an  expression  not  usually  observed  in  a  dead  body.  On  the 
eighteenth  day  the  lips  presented  their  usual  red  colour,  and  although  the 
body  was  lying  during  this  time  in  a  warm  room,  there  was  no  disagree- 
able odour  and  no  cadaveric  ecchymosis.  On  the  twentieth  day,  the  signs 
of  putrefaction  first  became  apparent,  leaving  then  no  doubt  of  the  reality 
of  death.  As  a  report  of  this  case  was  published  in  a  medical  journal  of 
repute,  although  the  details  are  imperfectly  given,  it  may  possibly  be  con- 
sidered authentic.  As  such,  the  conclusion  to  which  it  leads  has  already 
been  anticipated.  The  ordinary  signs  of  death,  i.e.  slow  cooling  and  pro- 
gressive rigidity,  were  not  observed.  Further,  when  the  body  was  ex- 
posed to  conditions  favourable  to  putrefaction,  the  changes  indicative  of 
this  process  are  stated  not  to  have  been  manifested  for  a  period  of  twenty 
days.  Such  a  case  was  altogether  exceptional,  and  was  thus  treated  by 
the  hospital  officials.  The  body  was  neither  inspected  nor  buried,  but 
simply  watched  until  death  was  made  certain  by  the  actual  occurrence  of 
putrefaction.  Had  this  patient  fallen  into  the  hands  of  ignorant  nurses 
or  attendants  instead  of  professional  men,  it  is  probable  that  the  body 
might  have  been  consigned  to  the  grave  in  two  or  three  days.  Although., 
as  the  event  subsequently  proved,  this  would  not  have  furnished  another 
instance  of  the  premature  interment  of  a  living  person,  yet  the  proper 
course  in  all  doubtful  cases  is  to  wait  until  that  doubt  has  been  satis- 
factorily resolved  by  the  appearance  of  the  obvious  signs  of  decomposition. 

A  case  of  a  somewhat  similar  nature  occurred  at  Deptford  in  1844.  A 
youth  died  suddenly,  and,  in  consequence  of  the  body  showing  no  signs  of 
decomposition  after  several  days,  it  was  believed  by  the  friends  that  the 
deceased  was  in  a  trance.  The  body  was  seen  by  several  medical  men,  and 
they,  in  spite  of  some  unusual  phenomena,  came  to  the  conclusion  that  the 
youth  was  really  dead.  Some  days  after  death  the  features  acquired  a 
natural  character,  and  there  was  no  change  indicative  of  commencing 
putrefaction.  The  body  retained  its  general  appearance  for  twenty-eight 
days ;  but  several  medical  men  who  saw  it  at  this  period  agreed  that 
decomposition  had  begun.  It  was  not  until  thirty-five  days  after  death 
that  the  friends  would  allow  an  inspection  to  be  made,  and  it  was  then 
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found  that  deceased  had  died  from  an  attack  of  congestive  apoplexy.  It 
was  observed  at  the  inspection  that,  in  spite  of  the  long  period  which  had 
elapsed  since  death,  and  the  exposure  of  the  body  to  a  warm  temperature, 
putrefaction  had  made  but  little  progress.  In  Oct.,  1849,  a  youth  died 
at  Bristol,  from  an  attack  of  malignant  cholera,  in  about  fourteen  hours. 
After  the  lapse  of  forty-eight  hours,  it  is  stated  that  the  warmth  of  the 
body  was  perceptibly  retained,  and  there  was  no  appearance  of  decom- 
position. Some  days  afterwards,  however,  the  process  manifested  itself 
as  usual. 

Death-trance. — The  slow  access  of  putrefaction  in  certain  cases  is  no 
doubt  the  basis  of  the  Wallachian  superstition,  described  by  Mayo  under 
the  name  of  Vampirism.  When  dead  bodies  were  disinterred  and  had 
apparently  undergone  but  little  change,  it  was  believed  that  they  were 
transformed  into  vampires,  and  that  they  had  been  nourished  and  pre- 
served by  sucking  the  blood  of  the  living.  As  a  mere  effect  of  panic,  the 
prevalence  of  this  popular  belief  led  to  numerous  deaths  :  those  who  died 
were  hastily  buried  :  the  bodies  of  suspected  persons  were  disinterred, 
and  if  found  undecomposed  they  were  either  staked  or  burnt.  Mayo, 
in  his  '  Letters  on  the  Truths  contained  in  Popular  Superstitions,'  has 
shown  the  absurdity  of  this  superstition. 

It  may  be  occasionally  difficult  to  form  an  opinion  of  the  reality  of 
death  in  cases  of  recent  drowning  or  hanging.  Coldness  and  stiffness  of 
the  body  in  the  drowned  should  not  prevent  the  application  of  means  for 
the  restoration  of  life.  One  or  two  hours  may  elapse  before  signs  of  ani- 
mation appear,  and  in  one  instance  a  drowned  person  was  not  restored  until 
the  means  of  resuscitation  had  been  applied  for  eight  hours  and  a  half. 
There  is  reason  to  believe  that  some  persons  removed  from  water  in  a  state 
of  apparent  death  are  consigned  to  actual  death,  owing  to  want  of  timely 
application  of  the  means,  and  a  want  of  perseverance  in  the  treatment. 
The  continued  coldness  of  the  body,  and  the  absence  of  any  evidences  of 
success  after  a  few  trials,  are  commonly  taken  as  sure  signs  that  the  person 
is  really  dead.  There  appears,  however,  to  be  in  some  cases  a  lingering 
vitality  about  the  body.  In  an  attempt  to  resuscitate  a  drowned  person 
who  had  been  five  minutes  below  the  water,  and  was  speedily  treated  after 
removal,  it  was  observed  that  the  face  which  had  been  pale  became  suddenly 
livid,  and  underwent  a  remarkable  change  of  expression.  This  appearance, 
however,  was  only  momentaiy  ;  continued  efforts  failed  to  restore  life.  In 
this  form  of  asphyxia,  as  well  as  in  hanging  and  suffocation,  some  caution 
is  required  in  pronouncing  that  a  person  is  really  dead,  since  it  at  once 
discourages  the  efforts  of  those  who  are  employing  means  for  resuscitation. 
If  the  body  has  been  for  half  an  hour  or  longer  under  water — if  it  has 
been  found  hanging  or  in  a  suffocating  medium  and  is  cold  and  rigid — 
there  can  be  no  hope  of  resuscitation. 

In  new-born  children  it  is  sometimes  difficult  to  say  whether  life  has 
or  has  not  ceased.  Brachet  has  succeeded  in  restoring  children,  in  whom 
the  heart's  action  had  been  suspended  from  fifteen  to  twenty  minutes. 
Respiration  and  circulation  are  carried  on  in  such  a  tranquil  manner  in 
an  apparently  lifeless  body,  that  except  by  the  presence  of  some  degree  of 
warmth,  and  the  absence  of  rigidity,  the  child  might  be  pronounced  dead. 
Cases  are  elsewhere  recorded  in  which  children  have  survived  birth  for 
six,  and  even  for  twenty-four  hours,  in  this  state  of  passive  life.  After 
death  no  air  was  found  in  the  lungs.    (See  Infanticide.) 
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CHAPTER  5. 

INFERENCE  OF  THE  TIME  OF  DEATH  FROM  THE  STATE  OF  THE  BODY  BEFORE  PUTRE- 
FACTION— PRIORITY  OF  DEATH — PRESUMPTIONS  OF  SUICIDE  OR  MURDER — OF 
SURVIVORSHIP — STAGES  OF  CHANGE  AFTER  DEATH — CADAVERIC  LIVIDITY — 
SUGILLATION — ECCHYMOSIS. 

The  changes  which  take  place  in  a  dead  body  before  the  commencement 
of  putrefaction,  if  accurately  observed,  may  sometimes  enable  a  medical 
witness  to  form  an  opinion  of  the  time  at  which  the  deceased  died.  The 
dead  body  of  a  person  may  be  found  in  a  house  with  marks  of  murderous 
violence  upon  it ;  the  crime  may  have  been  so  recently  perpetrated,  that 
the  body  still  retains  the  warmth  and  pliancy  observed  in  the  recently  dead, 
or  it  may  be  found  in  a  cold  and  rigid  state.  A  person  charged  with  the 
murder  may  be  able  to  prove  that  he  had  not  been  in  the  house  for  many 
houi's,  or  days ;  or  evidence  may  be  adduced  to  show  that  he  was  there  at 
a  time  which  would  correspond  to  the  condition  of  the  body  when  found. 
In  cases  of  sudden  death  from  violence  or  suspected  poisoning',  a  medical 
man,  by  observing  the  state  of  the  body,  may  frequently  form  a  judgment 
of  the  time  at  which  death  occurred,  and,  therefore,  of  the  period  at  which 
poison  was  taken  by  deceased,  or  violence  was  inflicted  on  the  body. 

In  the  following  case  of  murder  and  suicide,  the  murderer  was  clearly 
pointed  out  by  the  difference  in  the  condition  of  the  two  dead  bodies  when 
they  were  first  discovered.  In  1836,  a  man  and  his  wife  were  found  dead 
in  bed,  and  their  bodies  were  covered  with  blood  from  wounds  inflicted 
on  both.  In  the  case  of  the  woman  there  was  a  deep  incision  in  the 
throat,  besides  a  wound  under  the  chin,  and  another  on  the  side  of  the 
head.  The  man's  throat  was  also  severely  cut ;  the  razor  with  which  the 
wounds  had  been  inflicted  was  found  on  the  bed,  within  a  short  distance  of 
his  right  hand,  as  if,  in  the  last  act  of  life,  he  had  endeavoured  to  throw 
the  weapon  from  him,  but  had  failed  in  the  attempt.  The  body  of  the 
woman  was  cold  and  rigid,  that  of  the  man  was  warm.  The  nature  and 
direction  of  the  wounds,  and  the  marks  of  violence  on  the  woman's  person, 
were  such  as  to  render  it  probable  that  she  had  not  committed  suicide, 
and  the  condition  of  her  body  showed  that  she  had  been  dead  many  hours. 
On  the  other  hand,  the  wound  in  the  man's  throat  was  such  that  he  could 
not  have  long  survived  its  infliction ;  and  as  his  body,  when  found,  was 
warm  and  pliant,  it  was  a  reasonable  inference  that  the  wife  had  died  first, 
and  from  wounds  inflicted  by  her  husband,  as  no  other  person  had  access 
to  the  house.  If  the  body  of  the  wife  had  been  found  warm,  while  that 
of  the  husband  was  cold  and  rigid,  the  inference  of  his  having  been  her 
murderer  (the  wound  in  her  throat  being  of  a  nature  to  produce  instant  or 
very  speedy  death)  could  not  have  been  sustained.  In  forming  a  judgment 
of  priority  of  death  in  such  cases,  the  sufficiency  of  the  wound  to  produce 
instant  or  rapid  death  must  always  be  taken  into  consideration.  A  person 
may  inflict  on  another  a  slight  wound,  which  may  prove  fatal  by  haemor- 
rhage only  after  some  hours,  while  he  may  afterwards  inflict  upon  himself 
a  wound  which  would  instantly  destroy  life.  In  such  a  case  the  body  of 
a  murderer  would  be  found  cold,  while  that  of  the  victim,  by  reason  of 
the  death  being  more  recent,  would  be  warm.  In  the  case  of  a  woman 
who  was  found  dead  in  her  apartment  with  her  throat  cut,  in  1847,  it 
was  ascertained  that,  when  first  discovered,  the  body  was  so  warm  as  to 
render  it  highly  probable  that  the  crime  must  have  been  committed  within 
an  hour.    This  observation  tended  to  prove  the  innocence  of  a  person  wrho 
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was  suspected  of  the  murder,  because  it  was  known  that  he  had  been 
absent  from  the  house  for  at  least  five  hours. 

In  the  following  case,  which  is  a  type  of  many,  the  theory  of  suicide 
was  sustained,  and  that  of  homicide  completely  rebutted,  by  a  medical 
inference  from  the  condition  of  the  body.  In  1830  the  Prince  de  Conde, 
or  Duke  of  Bourbon,  was  found  dead  in  his  bedroom,  in  the  Chateau  of 
St.  Leu.  When  discovered,  at  eight  o'clock  in  the  morning,  the  deceased 
was  found,  partly  undressed,  hanging  by  his  cravat  to  one  of  the  window- 
shutters.  The  body  was  cold,  and  the  lower  extremities  were  quite  rigid. 
As  in  asphyxia  from  hanging  the  warmth  of  the  body  is  usually  pre- 
served longer  than  under  common  circumstances,  i.e.  from  twelve  to 
fifteen  hours,  before  which  period  rigidity  is  seldom  complete,  the  medical 
examiners  inferred  that  the  deceased  mast  have  died  very  soon  after  he 
had  retired  to  his  bedroom  on  the  previous  night.  As  this  was  proved 
to  have  been  10  p.m.,  it  followed  that  only  ten  hours  had  elapsed — a  short 
time  for  cooling  and  rigidity  to  have  taken  place.  It  was  thus  rendered 
probable  that  the  hanging  took  place  soon  after  the  deceased  had  entered 
his  bedroom.  It  was  alleged  that  the  duke  had  been  murdered,  and  his 
body  afterwards  suspended  by  his  murderers  to  create  the  suspicion  of 
suicide.  The  condition  of  the  body,  among  other  circumstances,  was, 
however,  adverse  to  this  presumption.  From  10  till  12  p.m.  it  was  proved 
that  there  were  numerous  attendants  moving  about  near  to  the  duke's 
apartments.  These  persons  must  have  heard  any  unusual  noise,  which  the 
duke  would  probably  have  made  in  resisting  his  assailants.  But  no  noise 
was  heard  in  the  apartment  at  that  or  any  other  time,  and  the  presumption 
of  this  being  an  act  of  homicide  was  therefore  strongly  rebutted.  Had 
the  body  been  found  warm  and  pliant,  and  the  joints  flexible,  the  inference 
would  have  been  that  the  deceased  had  died  more  recently,  and  therefore 
at  a  time  when  murder  might  have  been  perpetrated  without  attracting 
the  observation  of  his  attendants.  As  it  was,  the  coldness  and  rigidity  of 
the  body  justified  the  medical  opinion  expressed,  and  tended  to  prove  that 
this  was  really  an  act  of  suicide. 

Criminals  sometimes  unknowingly  furnish  important    evidence  in 
reference  to  the  condition  of  the  dead  body.    At  the  Lewes  Autumn 
I  Assizes,  1860,  a  schoolmaster  named  Hopley  was  convicted  of  flogging  a 
pupil  to  death.   There  was  reason  to  believe  that  the  boy  had  died  during 
the  actual  beating.    The  accused  stated  before  the  coroner  that  he  went 
!  into  the  deceased's  bedroom  about  six  o'clock  in  the  morning,  and  found  the 
i|  deceased  dead,  his  body  cold,  and  his  arms  stiffening.   He  suggested  that 
he  might  have  died  from  natural  causes.    It  was  proved  that  the  prisoner 
'  was  heard  in  the  act  of  beating  the  deceased  up  to  half-past  eleven  on  the 
1  previous  night ;  and  as  the  body  was  cold  when  found,  and  rigidity  was 
'  commencing,  there  was  a  strong  probability  that  deceased  must  have  been 
dead  at  least  six  or  seven  hours,  and,  therefore,  at  a  time  when  the  prisoner 
was  last  known  to  have  been  with  him.    The  body  was  well  developed, 
I  covered  with  bedclothes,  and  the  temperature  not  at  the  time  low. 

In  the  case  of  Doidge  (Bodmin  Aut.  Ass.,  1862),  who  was  charged  with 
1  murder,  medical  evidence  derived  from  the  state  of  the  dead  body  when 
,  found  tended  materially  to  corroborate  the  circumstantial  evidence  against 
f  the  prisoner.  The  deceased  was  last  seen  alive  at  10.30  p.m.  He  was 
found,  about  9.30  the  next  morning,  dead  in  his  house ;  he  was  lying  on 
i  his  face  with  his  clothes  on — one  arm  under  the  chest,  and  the  other  by 
1  his  side.  He  had  received,  on  the  back  of  the  head,  some  severe  blows, 
j  which  must  have  proved  speedily  fatal.  The  body  when  found  was  quite 
I  cold,  and  the  limbs  were  rigid.  It  was  considered  by  Thompson,  wdio  saw 
I  the  body,  and  by  the  author,  that  the  deceased,  under  these  circumstances, 
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had  been  dead  from  eight  to  ten  hours.  There  was  no  doubt  that  this 
was  an  act  of  murder,  and  that  the  deceased  had  been  killed  while  taking  off 
his  boots  before  going  to  bed.  The  prisoner  was  connected  with  the  act  by  a 
chain  of  circumstances.  He  was  seen  drinking  and  conversing  on  friendly 
terms  with  the  deceased  at  a  beer-shop  the  evening  before.  The  prisoner  left 
the  shop  at  a  quarter-past  ten,  and  the  deceased  at  half-past  ten.  They  both 
lived  near  to  the  shop  and  to  each  other.  A  neighbour  of  the  deceased's, 
who  was  out  as  late  as  twelve  o'clock,  heard  at  that  time  the  voices  of  two 
persons  in  conversation  in  the  deceased's  kitchen.  One  of  them  he  recog- 
nized as  that  of  the  deceased,  and  the  other  as  the  voice  of  the  prisoner, 
with  which  he  was  well  acquainted.  This  witness  heard  the  voices  for  some 
minutes,  returned  into  his  house,  and  went  to  bed.  He  was  soon  after- 
wards suddenly  awakened  by  a  noise  like  that  of  a  heavy  fall  proceeding 
from  the  deceased's  kitchen,  in  which  the  dead  body  was  afterwards  found. 
His  evidence  was  corroborated  by  that  of  his  wife ;  and  hence  it  is  clear  that 
the  deceased  was  alive  for  some  time  after  twelve  o'clock  that  night.  It  was 
further  proved  that,  contrary  to  his  usual  practice,  the  prisoner  did  not 
return  home  to  his  lodging  until  one  o'clock  in  the  morning ;  and  then,  in 
order  to  account  for  his  return  at  so  late  an  hour,  he  made  a  statement 
which  was  proved  to  be  untrue.  The  coldness  and  rigidity  of  the  body, 
therefore,  when  discovered  at  9.30  a.m.,  considering  the  season  of  the  year, 
and  the  circumstance  that  the  deceased  was  in  his  clothes,  were  facts  in 
themselves  quite  consistent  with  the  occurrence  of  death  soon  after  twelve 
o'clock  at  night,  or  about  the  time  when  a  heavy  fall  was  heard  by  the 
neighbour.  Other  circumstances,  which  were  proved,  left  no  reasonable 
doubt  of  the  prisoner's  guilt,  and  he  was  convicted. 

Perhaps  no  case  has  brought  the  importance  of  questions  of  this  nature 
so  prominently  before  the  public  as  that  of  Gardner,  a  chimney-sweep,  who 
was  tried  and  convicted  of  the  murder  of  his  wife,  at  the  Central 
Criminal  Court,  in  Oct.,  1862.  The  prisoner  lived  with  his  wife  and 
another  woman.  The  wife  was  found  dead  in  her  bedroom,  with  wounds 
in  her  throat,  at  8  a.m.  The  nature  and  direction  of  the  wounds,  the 
position  of  the  body  and  of  the  weapon,  as  well  as  other  circumstances, 
conclusively  proved  that  this  was  an  act  of  murder;  and  as  there  were  no 
persons  in  the  house  at  the  time  of  the  occurrence  excepting  the  woman 
Humbler  (the  servant)  and  the  prisoner  Gardner,  it  followed  that  one  or 
both  must  have  been  concerned  in  the  act.  Gardner  accused  the  servant 
of  having  perpetrated  the  murder  during  his  absence  from  home ; 
but  as  there  was  no  evidence  against  this  woman,  he  alone  was  subse- 
quently called  upon  to  answer  the  charge.  The  facts,  as  they  bear  upon 
the  question  which  we  are  now  considering,  are  very  simple.  Sequeira 
saw  the  body  of  the  deceased,  a  healthy,  well-developed  woman,  ast.  37, 
at  8  a.m.  Her  body  was  found  lying  on  a  wooden  floor,  covered  with  a 
flannel  petticoat  and  a  chemise.  The  upper  limbs  were  cold  and  rigid  ;  the 
face,  shoulders,  and  chest  were  cold  ;  the  neck  was  so  rigidly  fixed  with  the 
trunk  that  the  entire  body  was  lifted  up  with  it  when  the  head  and  neck 
were  raised  ;  the  thighs  and  legs  were  quite  cold,  but  there  was  no  rigidity 
in  these  parts.  The  only  warmth  found  about  the  body  was  in  the  lower 
part  of  the  abdomen,  and  this  obviously  arose  from  the  contents  of  the 
uterus,  the  deceased  being  in  the  seventh  month  of  pregnancy.  The 
opinion  given  by  Sequeira  regarding  the  time  of  death  before  its  exact 
bearing  on  the  guilt  of  the  prisoner  could  have  been  known  was  that  the 
deceased  had  been  dead  above  four  hours,  certainly  more  than  three,  and 
that  she  could  not  have  been  dead  so  short  a  time  as  two  or  three  hours 
when  he  first  saw  the  body.  This  opinion  was  corroborated  at  the  trial  by 
another  medical  witness,  Comley,  who  affirmed  that,  considering  the 
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general  coldness  of  the  body,  the  deceased,  when  seen  at  eight  o'clock,  had 
been  dead  above  rather  than  under  four  hours.  There  was  a  severe  wound 
on  the  throat,  involving  the  superior  thyroidal  artery  and  other  vessels. 
From  this  about  two  pints  of  blood  had  flowed  on  each  side  of  the  neck 
on  the  floor.  The  larynx  had  been  laid  open  between  the  thyroid  and 
cricoid  cartilages.  Blood  had  flowed  into  the  windpipe  through  this 
aperture,  and  had  thus,  by  obstructing  respiration,  produced  death  by 
asphyxia. 

Without  going  into  all  those  circumstances  which  tended  to  fix  this 
crime  beyond  any  reasonable  doubt  upon  the  man  Gardner,  it  may  be 
sufficient  to  state  that  the  defence  turned  principally  upon  the  condition  of 
the  dead  body  when  found.  It  was  proved  that  from  4  to  8  a.m.,  i.e.  for 
about  four  hours,  the  prisoner  was  absent  from  home,  following  his  usual 
occupation  as  a  chimney-sweep.  It  was  contended  by  his  counsel  that 
within  this  short  period  the  body  might  have  become  cold  and  rigid  as  it 
was  found,  and,  therefore,  that  the  murder  had  been  perpetrated  by  some 
one  during  his  absence.  On  this  theory  the  woman  Humbler  alone  was 
guilty.  The  facts  proved  at  the  trial  were,  however,  considered  by  the 
jury  to  be  quite  inconsistent  with  the  innocence  of  the  prisoner,  and  he 
was  convicted  of  the  crime.  The  subsequent  commutation  of  the  sentence 
to  penal  servitude  for  life  is  a  proof  that  the  authorities  considered  that 
he  was  the  principal,  if  not  the  sole  perpetrator  of  this  crime. 

The  opinions  given  by  the  medical  witnesses  at  the  trial,  regarding  the 
inference  derivable  from  the  state  of  the  dead  body,  were  reasonable,  and  in 
accordance  with  scientific  observations.  In  assigning  four  hours  for  the 
almost  entire  cooling  and  commencement  of  rigidity  in  the  dead  body  of  a 
woman  suddenly  dying  in  the  prime  of  life,  the  body  not  being  exposed  to 
any  specially  cooling  influences,  it  is  obvious  that  they  could  not  be  charged 
with  overstating,  but  rather  with  understating,  the  period  of  time  required. 
Considering  that  death  had  taken  place  by  asphyxia,  if  they  had  assigned 
six  or  eight  hours,  it  would  have  been  only  consistent  with  ordinary  expe- 
rience. It  is,  indeed,  more  probable  that  this  time  had  actually  elapsed,  and 
that  the  woman  had  died  in  from  two  to  four  houi'S  before  the  male  prisoner 
had  left  the  house,  than  that  her  body,  under  the  circumstances  proved, 
had  become  cold  and  partially  rigid  in  less  than  four  hours.  In  one  hundred 
cases  observed  by  Wilks  and  the  author,  there  was  not  an  instance  in 
which  such  rapid  cooling  and  access  of  rigidity  occurred.  In  Gardner's 
case,  it  was  supposed  that  the  loss  of  blood  would  account  for  this  state 
of  the  body  at  so  early  a  period  after  death ;  but,  in  the  first  place,  the 
deceased  did  not  die  from  haemorrhage,  but  from  suffocation ;  and,  secondly, 
a  well-marked  case  elsewhere  related  (page  48),  shows  that  the  loss  of  twice 
as  much  blood  in  haemorrhage  proving  suddenly  fatal,  led  to  no  acceleration 
of  cooling  or  rigidity  in  the  dead  body. 

As  cadaveric  rigidity  had  commenced  in  the  upper  part  of  the  body  of 
the  deceased  when  it  was  first  discovered,  we  may  take  this  as  a  point  of 
comparison  with  the  actual  observations  of  Nysten  and  Brown-Sequard. 
According  to  Nysten,  in  cases  in  which  death  took  place  suddenly  in 
healthy  persons,  either  from  asphyxia  or  as  a  result  of  haemorrhage,  cada- 
veric rigidity  did  not  commonly  appear  until  sixteen  or  eighteen  hours 
after  death,  and  sometimes  lasted  six  or  seven  days.  Brown-Sequard 
states,  that  in  the  bodies  of  healthy  persons  decapitated  or  asphyxiated, 
cadaveric  rigidity  did  not  appear  sooner  than  ten  or  twelve  hours  after 
death.  ('  Proc.  Roy.  Soc.,'  1861,  p.  211.)  Considering  these  facts,  and 
the  circumstances  under  which  this  body  was  found,  the  assignment  of 
a  period  of  six  or  eight  hours  would  have  been  quite  within  the  limits  of 
experience  and  observation.     The  medical  opinions  given  at  the  trial 


83 


MISTAKES  RESPECTING  THE  TIME  OP  DEATH. 


were  consistent  with  ordinary  experience,  and  with  the  other  facts  proved 
in  the  case. 

The  case  of  Jessie  McPherson,  for  the  murder  of  whom  a  woman  named 
McLachlan  was  tried  at  the  Glasgow  Autumn  Circuit,  1862,  furnishes  an 
additional  proof  of  the  correctness  of  these  views  in  reference  to  the  bodies 
of  persons  found  dead  from  loss  of  blood.  Macleod  saw  the  body  of  the 
deceased  on  the  night  of  July  7th,  when  it  was  first  discovered.  The  mean 
temperature  of  the  air  on  that  day  had  been  50°  F.  '  The  rigor  mortis  was 
present  in  all  the  articulations,  but  it  was  then  departing.  The  body 
was  perfectly  cold,  even  on  the  abdomen,  and  at  the  flexures  of  the  joints. 
On  the  following  day,  at  10  a.m.,  the  rigidity  had  gone  from  all  the  joints 
excepting  the  knees  and  ankles.  There  wei^e  no  signs  of  decomposition, 
and  the  temperature  was  very  cool,  unusually  so  for  the  season.  The  room 
in  which  the  body  had  lain  was  well  ventilated,  but  without  a  draught.  It 
was  below  the  level  of  the  street,  and  the  body  lay  on  a  wooden  floor, 
and  was  partially  covered.  Further,  death  had  resulted  from  violence ;  it 
had  been  attended  with  profuse  haemorrhage,  and  the  victim  was  free 
from  disease,  in  the  prime  of  life  (a?t.  35),  and  of  a  thin,  wiry  frame.' 
Macleod  considering  that  the  rigor  mortis  commonly  appears  in  from  ten 
hours  to  three  days  after  death,  and  that  in  sudden  death  from  violence  it 
is  only  slowly  developed,  thought  it  most  probable  that  forty-eight  hours 
after  death  (at  the  longest)  would  represent  the  time  when  rigidity  would 
appear.  '  The  more  rapidly  it  is  developed,  the  sooner  it  disappears,  and 
vice  versa.  The  average  period  of  disappearance  is  from  twenty-four  to> 
thirty-six  hours.  In  the  case  under  review,  resting  on  the  same  considera- 
tions as  influenced  the  opinion  formed  of  the  time  of  the  establishment  of 
the  stiffening,  it  was  thought  that  about  thirty  hours  would  probably 
represent  the  period  of  the  continuance  of  the  rigidity ;  and  by  summing 
these  periods — forty-eight  and  thirty — together,  the  conclusion  was  arrived 
at  that  about  three  days  had  probably  intervened  since  death  ;  and  it  will 
be  remembered  that  it  was  afterwards  proved  that  this  was,  as  nearly  as 
could  be,  the  time  which  had  passed  between  death  and  the  examination  of 
the  body.'  '  Putrefaction  appears  on  an  average,  under  a  mean  temperature,, 
in  from  three  to  six  days.  It  is  influenced  by  many  circumstances,  of  which 
the  heat  and  moisture  of  the  surrounding  atmosphere,  the  obesity  and  age 
of  the  person,  the  cause  of  death,  the  position  and  coverings  of  the  body,, 
are  the  chief.  In  the  case  of  McPherson  there  was  no  appearance  of 
decomposition.  The  cool  atmosphere,  the  thin  body  drained  of  its  blood,  the 
middle  age,  and  thin  covering,  all  opposed  its  development.'  ('  Account  of 
the  Medical  Evidence  at  the  trial  of  Jessie  McLachlan,'  by  G.  H.  Macleod , 
M.D.,  Glasgow,  1862,  p.  8.)  This  medical  opinion,  formed  from  the  state 
of  the  body,  tended  to  confirm  that  part  of  the  prisoner's  story  which 
related  to  the  time  of  death. 

On  these  occasions,  unless  we  have  a  due  regard  to  all  the  circumstances 
of  a  case,  grave  errors  may  be  committed.  A  period  for  death  may  be 
assigned  which  is  inconsistent  with  the  proved  facts,  and  thus  give 
impunity  to  murderers.  Ollivier  and  Devergie  were  once  required  to- 
examine  a  medical  report  by  two  physicians,  in  which  they  stated  that  they 
had  found  the  deceased,  a  woman,  aged  sixty,  dead  in  her  apartment  from 
strangulation.  When  the  body  was  found  it  was  lying  on  the  floor,, 
clothed  in  her  usual  dress  of  cotton  and  flannel,  in  a  state  of  cadaveric 
rigidity,  with  general  lividity  of  the  surface  of  the  skin.  It  was  cold,  with 
the  exception  of  a  slight  warmth  which  remained  in  the  abdominal  viscera 
when  the  inspection  was  made.  From  these  data  the  inspectors  came  fe- 
ttle conclusion  that  the  deceased  had  not  been  dead  more  than  from  fifteen 
to  twenty  houi's  before  the  time  at  which  they  saw  the  body.    This  would 
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have  fixed  the  date  of  the  murderous  assault  at  1  p.m.  on  March  6th, 
whereas  the  general  evidence  tended  to  show  that  the  crime  must  have 
been  committed  on  the  night  of  March  4th  or  5th. 

Considering  that  the  deceased  had  died  from  asphyxia,  in  which  case 
warmth  is  usually  retained,  that  her  body  was  well  clothed,  and  yet  rigid 
and  cold,  with  the  exception  of  a  doubtful  trace  of  warmth  in  the  abdominal 
viscera,  Ollivier  and  Devergie  came  to  the  conclusion  that  she  must  have 
been  dead  for  a  longer  period  than  fifteen  or  twenty  hours  ;  and,  without 
defining  the  precise  time,  which,  under  the  circumstances,  was  not  neces- 
sary, they  affirmed  that  there  was  no  medical  ground  on  which  such  a 
restriction  of  the  period  of  death  was  justifiable.  They  contended  that 
cadaveric  rigidity,  when  once  established,  might  remain  two,  three,  or  four 
days,  according  to  the  season  of  the  year  and  other  circumstances ;  and 
that  when  it  existed,  there  was  no  rule  by  which  it  could  be  determined 
whether  the  body  had  been  in  this  state  for  two  or  three  hours  or  two  or 
three  days.  ('  Ann.  d'Hyg.,'  1833,  1,  212.)  The  retention  of  warmth  by  the 
abdominal  viscera  may  be  met  with  after  fifteen  to  twenty  hours,  in  a  much 
more  marked  degree  than  in  this  case.  In  one  case,  already  referred  to, 
the  temperature  of  the  viscera  of  the  abdomen,  more  than  seventeen  hours 
after  death,  was  found  to  be  76°  F.,  although  no  care  had  been  taken  to 
preserve  the  warmth  of  the  body. 

These  changes  in  the  dead  body  may  occasionally  have  an  important 
application  to  civil  suits.  When  two  persons  are  found  dead  under  similar 
circumstances,  a  presumption  of  survivorship  might  arise  in  favour  of  one, 
by  reason  of  the  condition  of  the  body  showing  a  more  recent  death.  A 
husband  and  wife,  the  latter  possessing  property  in  her  own  right,  may  be 
found  dead  in  the  same  apartment ;  the  body  of  the  husband  may  be  cold 
and  rigid,  Avhile  that  of  the  wife  may  be  warm  and  pliant.  It  might  in 
this  case  be  presumed  that  the  wife  had  survived  the  husband,  and  the 
heirs  of  the  wife,  if  she  died  intestate,  might  claim  her  property.  On  the 
other  hand,  if  the  body  of  the  wife  was  found  in  a  state  of  decomposition, 
while  that  of  the  husband  was  either  cooling  or  in  a  state  of  commencing 
rigidity,  there  could  be  no  doubt,  medically  speaking,  that  the  presumption 
of  survivorship  lay  with  the  husband,  although  no  human  eye  may  have 
witnessed  the  death  of  either.  In  this  case  the  few  hours'  survivorship 
might  be  held  to  transfer  the  property  of  the  wife  to  the  husband,  or 
through  him  to  the  claimants  on  his  part.  In  contested  cases  of  pre- 
sumed survivorship,  the  litigation  between  contending  parties  is  often 
carried  to  an  extreme  degree,  so  that  every  medical  or  scientific  fact  which 
can  be  made  available,  will  be  brought  out  on  either  side. 

Some  French  medical  jurists  have  attempted  to  give  a  more  definite 
character  to  these  changes  in  the  recently  dead  body,  by  dividing  the 
interval  between  the  permanent  cessation  of  the  heart's  action  and  the 
commencement  of  putrefaction  into  three  stages  or  periods.  In  the  first, 
the  warmth  and  pliancy  of  the  body  and  muscular  irritability  remain  ;  in 
the  second,  these  conditions  are  lost,  and  the  body  is  cold  and  rigid  ;  in  the 
third,  the  body  is  cold  and  pliant,  the  muscles  are  relaxed,  and  the  joints 
are  flexible,  cadaveric  rigidity  having  entirely  ceased.  A  fourth  period  is 
marked  by  the  access  of  putrefaction,  in  the  appearance  of  one  or  more 
well-known  signs  indicative  of  chemical  decomposition.  There  can  be  no 
doubt  about  the  existence  of  these  stages,  but  when  we  attempt  to  define 
the  precise  time  at  which  they  commence  and  succeed  each  other,  the 
subject  is  beset  with  great  difficulty.  Thus,  according  to  Devergie,  the  first 
stage  ranges  over  a  time  which  cannot  be  more  closely  defined  than  by 
stating  that  the  person  may  have  been  dead  from  a  few  minutes  to  twenty 
hours.    From  the  differences  observed  in  different  bodies,  there  would  be 
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some  danger  in  fixing  these  times  too  strictly;  and  a  medical  jurist  mast 
be  prepared  to  find  that  in  a  question  of  murder,  a  counsel  who  defends  a 
prisoner  will  reject  averages,  and  take  for  the  purpose  of  defence,  the 
longest  or  shortest  period  of  time  within  which  the  respective  changes 
have  been  known  to  occur.  In  spite  of  this  objection  to  medical  evidence, 
it  may  be  convenient  to  consider  the  subject  in  reference  to  the  three  stages 
or  periods  proposed  by  Devergie. 

First  Period. — This  is  characterized  by  the  warmth  of  the  body  being 
more  or  less  preserved,  and  by  a  general  or  partial  relaxation  of  the 
voluntary  muscles.  In  such  a  case  as  this,  after  attentively  considering 
the  various  circumstances  special  to  each,  which  may  have  retarded  or 
accelerated  the  cooling  of  the  body,  an  inference  maybe  drawn  that  death 
has  taken  place  from  a  few  minutes  to  ttventy  hours.  These  are  the  extreme 
limits,  and  the  time  will  vary  according  to  the  degree  of  heat  in  the  trunk 
and  extremities,  and  the  degree  of  rigidity  in  the  muscles,  as  well  as  in 
the  parts  of  the  body  affected,  the  neck  and  the  jaw  commonly  showing 
this  condition  first  and  the  legs  the  last.  It  is  rare  that  the  warmth  of 
the  body  is  preserved  for  so  long  a  time  as  twenty  hours ;  in  general  it  is 
sensibly  cold  within  ten  or  twelve,  but  this  estimate  will  be  more  or  less 
affected  by  the  condition  of  the  person  who  makes  the  observation.  During 
this  period,  the  muscles  are  susceptible  of  contraction  under  the  galvanic 
stimulus,  and  in  the  early  stage  under  the  stimulus  of  blows. 

Second  Period. — In  this  the  body  is  perfectly  cold  throughout,  and  the 
cadaveric  rigidity  is  well  marked.  The  muscles  are  no  louger  susceptible 
of  contracting  under  galvanic  or  mechanical  stimuli.  In  such  a  case  death 
may  have  occurred  from  ten  hours  to  three  days.  It  is  impossible  to  give 
a  more  definite  opinion  than  this,  since  there  are  conditions  which  may 
develop  rigidity,  and  under  which  a  body  may  become  cold  in  ten  hours 
or  even  in  a  shorter  period.  In  one  instance  already  related,  a  body  was 
found  cold  and  rigid  nine  hours  after  death.  Again,  there  are,  as  we  have 
seen,  other  conditions  which  may  prevent  the  cooling  of  the  body,  and 
delay  the  occurrence  or  prevent  the  disappearance  of  rigidity  for  so  long 
a  period  as  three  or  even  four  days  after  death.  The  duration  of  this 
stage  from  ten  hours  to  three  days  includes  the  average  cases.  Here, 
again,  in  forming  an  opinion  we  are  bound  to  regard  the  age,  the  mode 
of  death,  and  the  circumstances  under  which  the  body  of  the  deceased 
may  have  been  exposed. 

Third  Period. — The  body  is  perfectly  cold  ;  the  members  and  trunk  are 
pliant,  and  are  quite  free  from  any  remains  of  cadaveric  rigidity.  As  this 
condition  has  ceased  spontaneously,  the  muscles  no  longer  contract  under 
the  influence  of  the  galvanic  stimulus.  Under  these  circumstances  it  may 
be  assumed  that  the  person  has  been  dead  from  three  to  eight  days.  In  the 
summer  season,  however,  this  period  is  much  shorter :  it  will  more  com- 
monly be  found  to  be  the  condition  of  bodies  which  have  been  dead  from 
one  to  three  days. 

Fourth  Period. — This  commences  with  the  access  of  putrefaction.  It  is 
first  manifested  by  a  slight  bluish-green  discoloration  of  the  skin  of  the 
abdomen,  and  it  gradually  spreads  throughout  the  body  in  the  manner  else- 
where described.  Any  doubt  concerning  the  reality  of  death  must  cease 
when  the  body  has  reached  this  stage,  at  whatever  period  of  time  it  may 
manifest  itself.  Devergie  considers  this  state  to  represent  the  condition  of 
the  body  from  six  to  twelve  days  after  death,  but  the  fact  is  well  known  that 
putrefaction  may  manifest  itself  on  the  first  or  second  day,  and  sometimes 
as  late  as  the  twelfth  day  after  death.  These  different  periods  are  somewhat 
arbitrarily  selected,  and  they  can  be  looked  upon  only  as  affording  appi'cxi- 
mative  results.  During  the  heat  of  summer  a  body  may  undergo  in  twenty- 
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four  hours  all  those  changes  which  Devergie  assigns  to  a  period  of  from 
six  to  twelve  days  ;  while  in  winter  the  same  changes  may  not  be  complete 
in  a  shorter  period  than  fifteen  days.  The  power  of  giving  a  safe  medical 
opinion,  must  therefore  depend  on  an  accurate  observation  of  the  state  of 
the  dead  body  when  first  seen,  and  a  proper  estimation  of  all  the  causes 
which  influence  or  modify  the  successive  changes.  Notwithstanding  the 
apparent  want  of  precision  which  medical  evidence  necessarily  presents 
in  investigations  relative  to  the  period  at  which  a  person  died,  yet  the 
cases  already  related  show  that  approximative  results  are  often  of  great 
value.  When  founded  on  a  correct  knowledge  of  the  state  of  the  body, 
and  when  they  are  corroborated  by  other  circumstances,  they  are  received 
in  law  with  the  greatest  benefit  to  the  administration  of  justice. 

Cadaveric  Lividity,  or  Hypostasis.  There  are  certain  external  changes 
which  take  place  in  a  dead  body  before  the  access  of  or  during  putre- 
faction, to  which  it  is  necessary  that  a  medical  jurist  should  attend. 
There  is  what  is  called  cadaveric  lividity,  or  hypostasis,  which  comes  on 
during  the  act  of  cooling.  At  a  still  more  advanced  period,  dark  livid 
spots  or  patches  are  met  with  in  the  skin,  to  which  the  name  of  sugillation 
or  post-mortem  ecchymosis  has  been  given.  These  appearances  have  often 
been  mistaken  for  the  effects  of  violence  applied  during  life,  and  serious 
mistakes  have  thence  arisen.  Innocent  persons  have  been  accused  of  murder 
or  manslaughter,  and  have  been  tried  on  charges  afterwards  proved  to  be 
groundless.  Christison  refers  to  two  cases,  in  one  of  which  two  persons 
were  convicted,  and  in  the  other,  three  narrowly  escaped  conviction,  upon 
a  mistake  of  this  kind. 

A  man  named  Keir  and  his  mother  were  tried  on  the  Aberdeen  circuit, 
for  the  murder  of  the  father  of  the  man.  This  case  excited  great  interest 
at  the  time,  and  for  many  years  afterwards.  The  prisoners  were  con- 
demned, but  the  only  evidence  of  any  weight  against  them  was  the  appear- 
ance of  a  broad  blue  mark  on  the  fore  part  of  the  neck,  which  the  witnesses 
compared  to  that  produced  by  strangulation.  There  was,  however,  great 
reason  to  believe,  from  their  own  description  of  it,  that  it  was  due  to  natural 
changes  taking  place  after  death.  The  other  case  occurred  in  Edinburgh. 
Three  men  left  a  publichouse,  intoxicated  and  quarrelling  with  each  other. 
On  the  next  morning  one  of  them  was  found  expiring  in  a  wood,  and  he 
died  soon  after  he  was  discovered.  Two  surgeons  deposed,  that  they  found 
the  marks  of  numerous  contusions  all  over  the  body  ;  and  upon  this  deposi- 
tion, the  two  companions  of  the  deceased  were  committed,  and  subse- 
quently tried  for  the  murder.  On  the  trial,  Bell  and  Fyfe  proved  to  the 
satisfaction  of  the  Court,  that  the  apparent  contusions  were  nothing  else 
than  the  livid  patches,  or  hypostases,  which  sometimes  occur  spontaneously 
on  the  dead  body,  after  many  kinds  of  natural  death.  Of  course,  this  led 
to  the  acquittal  of  the  accused  persons. 

The  spontaneous  changes  in  the  dead  body  must,  therefore,  be  attended 
to  by  the  surgeon.  They  may  be  considered,  by  dividing  them  into  those 
which  take  place  before  putrefaction,  and  those  which  take  place  after- 
wards. 

The  first  form,  hypostasis  (before  putrefaction),  is  dependent  on  a 
stagnation  of  blood  in  the  capillary  vessels.  So  long  as  there  is  life,  the 
capillary  circulation  continues.  This  may  be  ascertained  by  puncturing 
the  skin  or  lip  with  a  fine  needle  ;  if  the  capillary  circulation  is  going 
on,  a  drop  of  blood  will  escape,  otherwise  not.  When  after  death  the 
capillaries  have  lost  their  contractility,  the  blood  appears  to  stagnate  in 
them  in  an  irregular  manner,  producing  lividity.  The  skin  of  the  body, 
although  pale  at  the  time  of  death,  becomes  covered  during  the  act  of 
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cooling  by  extensive  patches  of  a  bluish  or  slate  colour,  diffusing  them- 
selves over  the  greater  part  of  the  trunk  and  limbs.  The  colour  is  some- 
times of  a  deep  purple,  often  mottled,  but  generally  abruptly  terminating 
in  the  white  skin.  These  hypostases  are  chiefly  seen  on  the  bodies  of 
those  who  have  died  suddenly  in  full  health,  or  by  a  violent  death,  as  in 
apoplexy,  hanging,  drowning,  suffocation  from  charcoal  vapour,  and  other 
causes.  In  the  latter  case,  it  has  been  found  in  some  instances  to  be 
especially  developed.  It  is  rarely  seen  in  the  bodies  of  those  who  have 
died  from  loss  of  blood ;  the  skin  is  in  these  cases  commonly  pallid. 
When  the  skin  in  which  the  lividity  is  seated  is  divided,  it  is  seen  that 
the  colour  is  confined  to  the  upper  layer  of  the  true  skin  (cutis),  or  to  the 
space  between  the  cuticle  and  cutis,  and  never  to  extend  through  the  latter. 
There  is  no  sanguineous  effusion,  but  apparently  a  simple  congestion  in 
the  minute  capillary  vessels. 

The  unruffled  state  of  the  cuticle,  the  great  apparent  extent  of  the  dis- 
coloration, the  fact  that  it  affects  many  parts  of  the  trunk  and  members,  and 
often  entirely  envelops  the  whole  circumference  of  one  or  both  limbs,  are, 
together  with  its  abrupt  termination,  and  the  absence  of  extravasated  blood 
in  the  cellular  membrane  beneath,  circumstances  sufficient  to  distinguish 
it  from  the  ecchymosis  produced  by  violence. 

Sometimes  this  lividity  is  disposed  in  a  peculiar  form  over  the  body.  If 
a  stout  and  muscular  person  has  died  suddenly,  and  the  body,  wrapped, 
closely  in  a  sheet,  is  allowed  to  cool,  the  lividity  may  be  sometimes  disposed 
in  the  form  of  a  number  of  stripes  or  bands  over  the  whole  surface — the 
congestion  of  the  vessels  taking  place  in  the  interstices  of  the  folds,  while 
the  parts  actually  compressed  remain  white.  The  appearance  of  the  body 
is  such  that  Ave  can  hardly  divest  our  minds  of  the  idea  that  the  person  must 
have  been  flogged.  The  unbroken  state  of  the  cuticle,  with  the  othei' 
characters  just  now  mentioned,  are,  however,  sufficient  to  distinguish  this 
appearance  from  the  effects  of  violence.  This  kind  of  lividity  is  some- 
times termed  vibices.  It  is  often  seen  on  the  backs  of  subjects  that  have 
been  allowed  to  cool  either  in  their  clothes  or  on  any  rough  and  uneven 
surfaces.  The  author  saw  a  well-marked  case,  in  which  the  suspicion  was 
so  strong  that  violence  had  been  used  to  the  deceased,  that  a  coroner's 
inquest  took  place.  The  fore  part  of  the  body  was  covered  with  stripes, 
which  were  of  a  red  and  livid  colour  :  they  appeared  to  correspond  exactly 
to  the  folds  of  a  sheet  drawn  tightly  across  the  chest ;  and  it  was  subse- 
quently ascertained  that  the  body  of  the  deceased  had  been  treated  in  this 
manner  soon  after  death.  The  blood  was  superficially  diffused,  and  the 
cuticle  uninjured.  The  circumstance  above  mentioned  at  once  satisfac- 
torily explained  the  cause  of  the  appearance.  These  hypostases  are  com- 
monly seen  in  plethoric  persons  ;  they  indicate  great  vigour  of  circulation 
at  the  moment  of  death.  But  lividity  in  the  dead  body  may  occasionally 
present  itself  under  a  more  deceptive  form  than  in  either  of  the  instances 
just  mentioned.  This  is  well  shown  in  the  case  of  a  man  who  died  in 
1837,  on  board  the  Dreadnought  hospital  ship.  The  subject  of  this  case, 
ast.  33,  died  suddenly  from  disease  of  the  heart.  Just  before  death  the 
deceased  had  been  auscultated,  and  no  marks  then  existed  on  the  skin.. 
The  body,  after  about  eighteen  hours,  was  examined,  and  then  it  was 
found  to  present,  in  detached  places,  patches  of  discoloration,  varying 
in  size  from  small  spots  to  several  inches  in  diameter.  Although  closely 
simulating  bruises  or  marks  of  violence  during  life,  a  slight  examination 
showed  that  they  were  owing  to  hypostasis,  because  those  parts  of  the 
back  and  limbs  which  were  not  compressed  by  the  surface  on  which  the 
body  of  the  deceased  was  lying,  were  the  only  parts  discoloured.  The 
calves  of  the  legs,  the  loins,  and  the  back,  which  bore  the  pressure,  were 
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white.  On  cutting  into  these  patches,  the  layers  of  the  skin,  as  well  as 
the  tissues  beneath,  were  throughout  reddened  by  congested  blood,  and 
small  rounded  semi-coagulated  masses  oozed  out  from  the  cellular  mem- 
brane on  slight  pressure. 

These  characters  somewhat  resembled  those  produced  by  violence  on 
tbe  living  body  ;  but  there  was  another,  and  an  unexampled  circumstance, 
in  which  the  resemblance  to  vital  ecchymosis  existed.  Around  many  of 
the  patches  there  was  a  wide  border,  or  zone,  of  a  pale  straw  colour,  with 
various  shades  of  green  and  blue,  precisely  similar  to  those  which  are 
seen  in  the  gradual  disappearance  of  an  ecchymosis  from  the  living  body. 
By  most  medical  jurists  it  has  been  hitherto  considered  that  the  zones  of 
colour  are  peculiar  to  vital  ecchymosis,  and  are  never  seen  in  the  ecchy- 
mosis produced  after  death.  The  occurrence  of  this  case  shows  with  what 
caution  general  rules  should  be  framed  for  medico-legal  practice.  Had 
the  body  of  this  person  been  found  lying  dead  and  exposed  on  a  high 
road,  and  had  it  been  proved  that  another  man  had  been  seen  quarrelling 
with  him,  what  might  have  been  the  opinion  expressed  ?  We  can  scarcely 
hesitate  to  say,  unfavourable  to  the  accused  person.  This  kind  of  ecchy- 
mosis could  have  been  distinguished  from  that  of  violence  during  life  only 
by  the  unruffled  state  of  the  skin,  and  the  slight  effusion  of  blood,  compared 
with  the  extent  of  discoloured  surface.  It  is  worthy  of  note,  also,  that 
the  chief  seat  of  hypostasis  was  in  those  parts  which  were  recumbent  or 
depending.  The  formation  of  the  coloured  zones  around  some  of  the 
patches  of  lividity  was  fully  explained  by  the  fact  of  the  man  having 
laboured  under  general  dropsy.  The  serum  effused  in  the  cells,  here  acted 
upon  and  diluted  the  liquid  blood,  as  it  exuded  from  the  vessels  and  diffused 
it  around,  much  in  the  same  manner  as  the  serous  exhalation  of  the 
cellular  membrane  acts  on  the  blood  effused  in  the  living  body. 

A  question,  connected  with  hypostasis,  was  raised  on  the  trial  of  Beid 
(p.  71),  namely: — Whether  this  cadaveric  lividity  always  preceded  cada- 
veric rigidity  or  not  ?  Rigidity  is  not  in  general  strongly  manifested 
until  the  body  is  cold ;  the  lividity  here  described  takes  place  while  the 
body  is  cooling  and  the  blood  is  liquid.  The  occurrence  of  rigidity 
depends  on  the  time  at  which  muscular  irritability  is  entirely  lost :  but 
post-mortem  discoloration  of  the  skin  is  closely  connected  with  the 
presence  of  warmth  in  the  body,  and  with  fluidity  of  the  blood ;  hence 
cadaveric  lividity  begins  to  develop  itself  often  soon  after  death,  and 
continues  to  increase  until  the  body  is  cold,  when  its  formation  is  entirely 
arrested.  It  appears  to  consist  simply  in  a  hypostatic  congestion  of  the 
capillary  vessels,  and  is  produced  by  gravitation  before  the  coagulation  of 
the  blood  in  the  first  stage  or  period  after  death.  As  it  has  now  been 
clearly  proved  that  rigidity  affects  the  heart  and  coats  of  the  arteries 
before  rigidity  of  the  voluntary  muscles  manifests  itself,  it  is  highly 
probable  that  in  the  contraction  of  these  tubes,  the  blood  is  forced  at  first 
through  the  capillaries  into  the  venous  system,  and  afterwards,  from  want 
of  sufficient  power  of  propulsion,  it  stagnates  unequally  in  these  vessels, 
producing  livid  patches  on  the  skin  :  although  the  arteries  are  relaxed  and 
become  quite  flaccid,  the  blood  remains  in  the  minute  vessels  in  which  it 
has  collected. 

One  form  of  hypostasis  observed  in  the  dead  body,  is  that  Avhich 
appears  to  proceed  from  an  infiltration  of  blood  pigment  into  the  depend- 
ing parts  of  the  body,  and  to  be  a  result  of  incipient  putrefaction.  They 
who  are  much  engaged  in  inspections  are  well  aware  that  the  skin  of  the 
back,  especially  that  covering  the  loins  and  buttocks,  often  presents 
irregular  discolorations  resembling  ecchymosis.  The  skin  of  the  back 
of  the  head  and  nape  of  the  neck  is  a  well-known  seat  of  this  form  of 
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hypostasis.  On  cutting  into  the  skin  of  any  of  these  parts,  it  is  found  to 
be  more  or  less  discoloured  throughout,  and  the  fatty  tissue  is  filled  with 
a  bloody  serum,  which  readily  escapes.  In  proportion  as  putrefaction 
advances,  the  discoloration  becomes  greater,  passing  from  a  dark  red  to 
a  green  colour.  The  general  characters  of  this  kind  of  hypostasis  are  so 
well  marked,  that  it  cannot  easily  be  confounded  with  the  ecchymosis  of 
violence.  The  parts  of  the  body  in  which  it  is  known  to  occur,  as  well  as 
the  state  of  the  body,  are  circumstances  which  distinguish  it  from  all  the 
other  forms  described.  This  variety  of  hypostasis  is  true  hypostasis,  but 
is  also  termed  sugillation  by  some  medical  jurists.  (On  the  subject  of 
Ecchymosis,  see  'Ann.  d'Hyg.,'  1838,  2,  383.) 


CHAPTER  6. 

PUTREFACTION — ITS  NATURE  AND  PROGRESS  PRODUCTION  OF  GASES — POST-MORTEM 

HEMORRHAGE — PRESSURE  ON  THE  VISCERA — NATURE  OF  THE  GASES  OF  PUTRE- 
FACTION— CHANGES    IN    THE    COLOUR   OF    THE    SKIN   AND  OTHER  ORGANS  

PUTREFACTION  IN  AIR — CONDITIONS  FOR  THE  PROCESS  —  CIRCUMSTANCES  WHICH 
MODIFY  IT — INFLUENCE  OF  DISEASE  AND  CERTAIN  POISONS — PUTREFACTION 
IN  BODIES  BURIED  IN  GRAVES — PRODUCTION  OF  ADIPOCERE — ITS  CHEMICAL 
NATURE. 

Putrefaction. — By  putrefaction,  we  are  to  understand  those  chemical 
changes  which  take  place  spontaneously  in  dead  animal  matter,  during 
which  offensive  gases  are  evolved.  The  ultimate  effect  of  these  changes 
is,  after  a  longer  or  shorter  period,  to  reduce  the  organic  to  the  condition 
of  inorganic  compounds  consisting  chiefly  of  water,  ammonia,  and  carbonic 
acid.  It  is  in  the  stage  of  transition  that  noxious  effluvia  are  evolved, 
from  which  the  process  derives  its  name.  These  consist  of  compounds  of 
nitrogen,  sulphur,  carbon,  and  hydrogen. 

This  process  does  not  begin  to  manifest  itself  in  the  dead  body  until 
after  the  cessation  of  cadaveric  rigidity,  and  generally  about  the  third  day. 
It  is  then  observed,  if  the  body  has  been  exposed  to  the  atmosphere  in  an 
apartment  of  mean  temperature  (60°  F.),  that  the  limbs  and  trunk  become 
supple  and  pliant,  and  yield  a  faint  odour.  The  skin  covering  the 
abdomen  becomes  of  a  pale  green  colour,  which  gradually  deepens.  A 
similar  discoloration  slowly  makes  its  appearance  in  the  chest,  between 
the  ribs,  in  the  face,  the  neck,  the  legs,  and  lastly,  in  the  arms.  The 
colour  appears  to  depend  on  the  decomposition  and  infiltration  of  the 
animal  fluids,  especially  the  blood,  into  the  skin.  In  the  neck  and  limbs 
it  is  observed  to  be  more  marked  in  the  situation  of  the  large  venous 
trunks ;  and  sometimes,  indeed,  the  course  of  the  superficial  veins  is 
accurately  traced  out  by  greenish-blue  or  dark  lines ;  these  have  been 
mistaken  for  marks  of  violence.  In  a  more  advanced  state  the  blood 
contains  sulphide  and  carbonate  of  ammonium.  Its  colour  is  then 
dark  brown,  almost  black,  and  it  effervesces  strongly  when  an  acid 
is  added  to  it.  Gaseous  products  are  formed,  not  only  in  the  hollow 
organs  of  the  abdomen,  but  beneath  the  skin  generally  ;  so  that  on  making 
an  incision,  the  edges  of  the  skin  are  rapidly  forced  apart  or  everted. 
The  pressure  of  this  confined  gas  accounts  for  the  occasional  escape  of 
alimentary  and  faecal  matter  from  the  outlets : — as  also  for  the  escape 
of  blood  some  days  after  death  from  wounds  involving  any  of  the 
large  veins. 
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This  post-mortem  haemorrhage  requires  one  or  two  remarks.  Its  occur- 
rence formerly  gave  rise  to  the  most  superstitious  notions,  and  even  in  the 
present  day  an  undue  importance  may  be  attached  to  it  by  a  coroner's  jury. 
In  order  to  explain  this,  and  some  other  apparently  vital  phenomena 
connected  with  a  dead  body,  it  will  be  necessary  to  refer  to  those  spon- 
taneous changes  which  commence  soon  after  death.  When  a  person  has 
died  suddenly  from  violence  or  convulsive  disease,  it  may  happen  that 
within  a  short  period  the  whole  of  the  cavities,  including  the  veins,  arteries, 
and  cellular  tissue  beneath  the  skin,  become  distended  with  the  gases 
of  putrefaction.  The  gases  collected  in  the  abdomen  push  back  the 
diaphragm,  in  consequence  of  which,  mucus  with  air-bubbles  issue  from  the 
mouth  and  nostrils ;  the  face  is  swollen,  and  the  eyes  are  bright  and 
prominent,  owing  to  the  blood  having  been  forced  back  to  the  head  and 
neck,  by  the  distended  state  of  the  abdomen  and  viscera.  For  a  similar 
reason  the  contents  of  the  stomach  are  sometimes  discharged,  escaping  into 
the  "windpipe,  or  flowing  externally  by  the  mouth  and  nostrils.  That 
which,  however,  more  immediately  concerns  us  at  the  present  time,  is  the 
development  of  these  gases  within  the  heart  and  large  blood-vessels,  in 
consequence  of  which  blood  may  be  forced  out  of  a  wound  made  before 
death,  long  after  all  the  phenomena  of  life  have  entirely  ceased.  If  an 
attempt  has  been  made  to  bleed  a  person  immediately  before  death,  without 
success,  and  the  operator  has  neglected  to  secure  the  opening  of  the  vessel, 
it  may  happen  some  hours  after  death,  that  a  large  quantity  of  blood  will 
escape  by  the  wound — conveying  to  those,  who  are  uninformed  on  these 
matters,  the  idea  that  the  person  had  again  come  to  life,  but  had  died  from 
the  bleeding.  An  accident  of  this  kind  gave  rise  to  considerable  discussion, 
on  the  occasion  of  an  inquest  held  at  Oldham,  on  the  body  of  John  Lees, 
killed  in  the  Manchester  riots ;  as  also  in  the  case  of  the  Crown  Prince 
of  Sweden,  who  was  supposed  to  have  been  poisoned.  A  similar  flow 
of  blood  may  take  place  from  a  large  incised  wound,  made  recently 
before  death.  This  post-mortem  hasmorrhage  is  facilitated  by  pressure, 
and  on  this  was  based  that  ancient  test  of  guilt,  the  touch  of  the 
murderer. 

Post-mortem  haemorrhage  may  take  place  from  wounds  made  after  death, 
and  quite  irrespective  of  putrefaction.  If  the  blood  is  warm  and  fluid  it 
may  ooze  from  an  open  wound  in  the  body  and  partially  coagulate  after  its 
escape.  (See  '  Observations,'  by  Dr.  Wilks,  p.  64.)  The  quantity  which 
thus  flows  from  a  recently  dead  body  is  not  large,  unless  some  large  veins 
are  implicated.  Even  some  hours  after  death,  when  the  body  is  cold, 
bleeding  may  take  place  from  a  post-mortem  wound,  and  might  give  rise 
to  a  suspicion  of  criminal  violence.  In  1871  a  prisoner  hanged  himself 
in  his  cell  at  Newgate  before  the  door.  A  warder  who  found  him  thus 
suspended  passed  his  arm  through  the  opening  of  the  door  and  cut  the 
ligature.  The  body  fell  forward  on  the  floor.  It  was  soon  afterwards 
dragged  to  the  further  end  of  the  cell.  The  body  was  then  cold  and  be- 
coming rigid.  It  was  found  that  where  the  head  had  rested  there  was 
a  small  pool  of  blood  (about  six  or  eight  drachms),  and  the  floor  was 
smeared  along  which  the  head  had  been  dragged.  The  blood  was  of  a 
bright  colour,  but  there  was  no  separation  into  clot  and  serum.  On 
examining  the  head,  Gibson  found  a  scalp  wound  about  an  inch  and  a 
half  long  at  the  junction  of  the  occipital  with  the  parietal  bone.  The 
wound  was  not  regular  but  somewhat  jagged,  and  there  was  no  effusion  on 
its  edges.  The  wound  had  been  produced,  and  the  bleeding  from  it  had 
obviously  taken  place,  after  death. 

When  putrefaction  has  commenced,  and  there  is  no  open  wound  from 
which  blood  can  escape,  the  cavities  of  the  heart  may  suffer  compression 
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from  the  gases  generating  within  the  chest  and  abdomen,  and  a  portion  of 
the  blood  may  be  thus  forced  out  of  them.  If  full  at  the  time  of  death, 
and  the  body  is  examined  within  a  week,  it  is  not  probable  that  the  cavities 
would  be  completely  emptied.  If  the  heart  is  found  empty,  and  at  the 
same  time  contracted,  its  emptiness  cannot  be  assigned  to  the  effects  of 
putrefaction  ;  it  was  most  probably  the  natural  condition  of  the  organ 
shortly  after  death.  A  collapsed  and  empty  condition  of  the  lungs  has 
been  ascribed  to  pressure  from  the  gases  of  putrefaction,  the  assumption 
being  that  they  had  contained  air  and  blood  at  the  time  of  death.  This  is 
aiot  in  accordance  with  observation.  In  advanced  putrefaction  these  organs 
have  also  contained  gaseous  matter  and  dark-coloured  liquid  blood.  In 
examining  putrefied  bodies  in  cases  in  which  death  has  been  alleged  to  have 
been  caused  by  some  form  of  asphyxia,  i.e.  strangulation  or  suffocation,  it 
will  be  important  to  bear  in  mind  these  conditions  of  the  heart  and  lungs. 
The  organs  may  be  found  empty  and  collapsed ;  in  such  a  case,  it  must  not 
be  too  readily  assumed  in  order  to  reconcile  this  condition  with  the  foregone 
conclusion  of  a  violent  cause  of  death,  that  they  were  full  of  blood  or 
congested  at  the  time  of  death,  and  that  their  emptiness  is  owing  to  post- 
mortem changes.  It  may  be  equally  probable  that  they  were  empty  when 
the  person  died,  for  emptiness  of  the  heart  and  a  collapsed  state  of  the 
lungs  are  frequently  found  in  bodies  which  are  not  putrefied  :  hence  the 
medical  opinion  in  a  given  case  can  be  only  an  inference  or  surmise.  Orfila 
has  observed  blood  in  the  cavities  of  the  heart  as  well  as  in  the  lungs  of 
exhumed  bodies  which  had  been  for  some  time  buried,  the  organs  having  a 
bluish  slate  colour.  ('  Medecine  Legale,'  4  ed.  1,  642.)  In  some  instances 
the  gases  have  had  sufficient  force  to  expel  the  foetus  from  the  uterus  when 
the  woman  has  died  during  labour  and  undelivered.  A  case  of  this  kind 
which  was  the  subject  of  a  coroner's  inquest  at  Sidney,  in  1864,  is  reported 
in  '  Guy's  Hosp.  Rep.,'  1864,  p.  253. 

The  gases  generated  in  the  cavities  of  the  head  and  face  by  putrefaction 
appear  to  meet  with  the  greatest  resistance  to  their  escape.  The  features 
become  generally  swollen  or  bloated,  one  or  both  eyes  may  be  protruded, 
the  eyelids  swollen  and  dark-coloured,  the  lips  swollen  and  the  tongue 
extruded  between  them,  gaseous  matter  with  fluid  escaping  in  bubbles  from 
the  mouth  and  nostrils.  As  the  skin  of  the  face  is  generally  livid  or  even 
black,  it  is  impossible,  under  these  circumstances,  to  recognize  a  person.  In 
death  from  drowning,  when  the  body  is  afterwards  exposed  to  a  warm 
atmosphere,  the  gases  of  putrefaction  are  so  copiously  produced  that  the 
head  appears  much  larger  than  natural,  and  the  skin  of  the  trunk  and 
limbs  is  distended  with  gas,  giving  to  the  whole  of  the  discoloured  body  a 
bloated  appearance. 

Gases  of  Putrefaction. — The  gases  produced  in  the  dead  body  are  in  the 
early  stages  chiefly  ammonia  and  sulphuretted  hydrogen,  and  at  a  later 
period  carbonic  acid,  nitrogen,  and  marsh  gas.  The  nature  and  quantity 
of  these  gases  depend  more  on  the  degree  of  putrefaction  than  on 
the  time  which  has  elapsed  since  death.  The  sulphuretted  hydrogen 
may  be  detected  by  paper  moistened  with  a  solution  of  acetate  of  lead ; 
ammonia,  by  the  vapour  of  hydrochloric  acid  or  red  litmus  paper;  and 
marsh  gas,  by  its  combustibility  and  by  the  products  of  its  combustion. 
It  will  generally  be  found  that  the  sulphuretted  hydrogen  is  combined  with 
ammonia,  since  paper  impregnated  with  a  solution  of  nitro-prusside  of 
sodium  acquires  a  crimson  colour  when  held  in  a  jar  containing  the  decom- 
posed viscera.  Other  gases  and  vapours,  of  wdrich  chemistry  can  at  present 
render  no  account,  are  also  present.  On  some  occasions  the  exhalations 
have  been  of  a  most  offensive  aud  nauseous  character,  and  the  tests  have 
not  indicated  the  presence  of  sulphuretted  hydrogen. 
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Lewis  examined  and.  reported  on  the  external  condition  and  appear- 
ance of  22,000  coffins  accumulated  in  the  vaults  of  London  churches.  He 
examined  the  state  of  the  contents  of  about  one  hundred  of  these.  The 
experiments  were  made  on  the  bodies  of  persons  of  all  ages,  and  on  coffins 
■which  had  been  deposited  from  a  short  period  to  upwards  of  a  century.  He 
did  not  find  therein  sulphuretted,  phosphuretted,  or  carburetted  hydrogen, 
or  any  compound  of  cyanogen.  The  gases  which  he  uniformly  detected  in 
the  coffins  and  the  vaults  were  nitrogen,  carbonic  acid,  and  atmospheric  air 
holding  putrescent  animal  matter  in  suspension.  Ammonia  was  occasionally 
found  in  large  quantities ;  this,  when  present,  overcame  all  other  odours. 
When  absent,  the  animal  matter  had  a  smell  resembling  that  of  putrid  moist 
cheese.  He  opened  one  leaden  coffin  in  which  the  corpse  had  been  enclosed 
for  nearly  a  century ;  the  ammoniacal  gas  which  escaped  from  it  formed 
dense  white  fumes  when  brought  into  contact  with  hydrochloric  acid  gas. 
It  was  so  powerful  that  the  head  could  not  remain  near  it  for  more  than  a 
few  seconds  at  a  time.  ('  Amcr.  Jour.  Med.  Sci.,'  Jan.,  1852,  p.  275.)  The 
same  results  were  noticed  in  reference  to  a  body  which  was  exhumed  after 
six  months'  interment.  When  the  coffin  lid  was  removed  by  the  side  of  the 
grave  a  large  quantity  of  foetid  ammonia  escaped.  On  throwing  into  the 
coffin  some  chlorinated  lime,  dense  white  clouds  of  chloride  of  ammonium 
were  evolved  from  the  interior  of  the  coffin,  to  the  great  alarm  of  some 
of  the  bystanders,  who  were  not  aware  of  the  chemical  changes  produced. 
It  would  appear  that  the  air  enclosed  in  coffins  is  in  general  completely 
deoxidized.  When  tested  it  was  not  inflammable,  but  was  found  in 
every  instance  to  extinguish  flame.  In  leaden  coffins  putref action  is 
so  much  retarded  that  the  remains  of  bodies  were  found  in  them  after  the 
lapse  of  a  century.  The  metal  is  slowly  corroded  and  changed  into 
white  lead. 

Changes  in  the  Viscera. — During  these  changes  in  the  dead  bodies  various 
discolorations  take  place  on  the  mucous  surface  of  the  stomach  and  bowels, 
often  closely  simulating  the  effects  of  disease  or  poison.  The  mucous 
membrane  of  the  stomach  may  be  found  of  various  tints — from  a  red-brown 
becoming  of  a  brighter  red  by  exposure  to  the  air,  to  a  deep  livid  purple  or 
slate  colour,  and  sometimes  black  from  a  deconvposition  of  the  blood.  At 
the  points  where  the  stomach  is  in  contact  with  the  spleen  or  liver, 
the  lividity  is  often  well  marked  and  clearly  defined  through  all  the  coats. 
The  peritoneal  or  outer  coat  is  of  a  greenish  hue,  and  the  course  of  the 
superficial  vessels  is  marked  by  greenish-brown  or  black  lines.  These 
spontaneous  changes,  which  are  the  result  of  putrefaction,  may  be  easily 
mistaken  for  the  effects  of  irritant  poisoning.  There  are  no  rules  that 
will  always  enable  a  medical  jurist  to  distinguish  such  cases.  Much  must 
depend  on  the  progress  of  putrefaction,  and  the  period  after  death  at 
which  the  body  is  examined:  hence,  each  case  must  be  judged  by  the  cir- 
cumstances which  attend  it.  We  may  presume  that  the  redness  has  taken 
place  during  life,  and  is  not  a  result  of  post-mortem  changes, — 1.  When  it 
is  seen  soon  after  death.  2.  When  it  is  met  with  in  parts  not  dependent, 
nor  in  contact  with  other  organs  gorged  with  blood.  3.  When  it  is  accom- 
panied by  a  considerable  effusion  of  coagulated  blood,  mucus,  or  flakes  of 
membrane,  the  result  of  ulceration,  corrosion,  or  destruction  of  the  coats  of 
the  viscera.  When  the  body  is  not  inspected  until  a  long-  period  after 
death  it  is  difficult  to  distinguish  these  pseudo-morbid  appearances  from 
those  depending  on  the  action  of  irritant  poison.  In  a  really  doubtful  case 
it  is  therefore  better  to  withhold  an  opinion,  than  to  express  one  which 
must  be  purely  conjectural. 

The  signs  of  internal  putrefaction  first  appear  on  the  mucous  membrane 
of  the  larynx  and  trachea.    It  is  impossible  to  assign  a  definite  time  at 
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which  the  effects  produced  by  irritant  poisons  are  destroyed  by  the  process 
of  putrefaction.  If  the  poison  were  of  an  antiseptic  character,  and  the 
body  was  speedily  buried,  a  decided  redness  of  the  stomach,  as  a 
result  of  inflammation,  may  be  perceived  after  fire  or  six  weeks.  On  one 
occasion  the  effects  of  arsenic  on  the  mucous  membrane  of  the  stomach 
were  distinguishable  in  the  case  of  a  child  whose  body  had  been  interred 
for  a  period  of  twenty-eight  days  ;  and  in  other  cases  in  which  the  viscera 
were  well  preserved,  after  a  year  and  nineteen  months.  Of  course,  when 
the  inflammation  is  only  slight,  its  results  will  be  much  more  speedily 
obliterated,  or  merge  in  the  redness  caused  by  decomposition. 

The  effects  of  gravitation  (hypostasis)  in  leading  to  a  discoloration 
of  the  stomach  and  bowels  in  the  recently  dead  body,  should  not  be  over- 
looked. The  experiments  of  Trousseau  and  Bigot  have  determined,  that 
the  simple  effects  of  gravitation  will  produce  a  livid  or  even  a  red  appear- 
ance of  all  the  dependent  portions  of  the  intestines.  This  cadaveric  con- 
gestion, or  hypostasis,  has  been  long  known  to  exist  in  the  lungs  ;  but  it 
does  not  appear  to  have  attracted  sufficiently  the  attention  of  pathologists, 
in  respect  to  the  stomach  and  intestines.  It  has  been  especially  remarked 
by  Andral  and  othei's,  in  the  small  intestines,  particularly  in  those  portions 
found  within  the  cavity  of  the  pelvis  ;  and  this  last-mentioned  pathologist 
noticed,  that  in  a  body  placed  with  the  face  downwards  soon  after  death, 
the  anterior  wall  of  the  stomach  became  strongly  reddened.  As  this  effect 
of  gravitation  ceases  so  soon  as  the  blood  coagulates  by  the  cooling  of  the 
body,  so  does  it  follow  that  when  the  body  has  been  a  long  time  in  cooling, 
it  will  be  much  more  strongly  marked. 

The  mucous  membrane  of  the  stomach  and  upper  part  of  the  small 
intestines  often  presents,  during  putrefaction,  a  yellowish  or  green  tinge, 
depending  on  the  transudation  of  the  bile,  or  the  colouring  matter  of  the 
fasces  contained  in  the  colon.  This  must  not  be  mistaken  for  the  appear- 
ance of  poisoning  by  the  mineral  acids.  There  is,  in  these  cases,  no 
softening  or  corrosion,  and  the  throat  and  gullet  are  not  implicated,  as 
they  are  in  this  form  of  poisoning.  So  again,  melanosis  in  the  stomach — 
i.e.  a  deposit  of  black  colouring  matter  beneath  the  mucous  coat,  might 
be  mistaken  for  the  effect  of  sulphuric  or  oxalic  acid  or  caustic  alkalies  ; 
but  melanosis  is  unaccompanied  by  any  marks  of  inflammation,  corrosion, 
or  destruction  in  the  mucous  membrane  beneath,  and  it  is  always  seen  in 
well-defined  spots. 

Among  the  external  changes  produced  by  incipient  putrefaction,  a 
change  of  colour  in  the  skin  covering  the  abdomen,  has  been  already 
noticed.  It  slowly  acquires  a  pale  green  hue,  gradually  deepening  and 
extending  to  the  skin  of  the  chest  and  limbs.  This  colour  has  been  re- 
garded, by  Deschamps,  as  a  certain  sign  of  death,  and  one  better  fitted 
than  any  other  to  guide  us  in  determining  the  reality  of  death.  This  sign, 
however,  is  not  available,  under  common  circumstances,  until  three  days 
after  death,  and  it  is  scarcely  possible  that  a  well-informed  practitioner 
should  require  to  wait  so  long  a  time  before  expressing  an  opinion. 
Deschamps  has  laid  down  the  following  rules  respecting  this  green  colour 
acquired  by  the  skin  of  the  abdomen: — 1.  A  greenish-blue  colour,  ex- 
tending uniformly  over  the  skin  of  the  belly,  is  the  only  real  and  certain 
sign  of  death.  2.  The  time  at  which  this  sign  appears  after  death  varies 
much  ;  but  it  commonly  takes  place  in  about  three  days,  under  favourable 
conditions  of  warmth  and  moisture.  3.  Although  discoloration  of  various 
kinds,  and  from  various  causes,  may  occur  in  other  parts  of  the  body,  this 
characteristic  mark  of  death  is  always  to  be  found  in  the  abdomen.  4. 
Apparent  death  can  no  longer  be  confounded  with  real  death,  the  abdomen 
never  becoming  coloured  green  or  blue  in  any  case  in  which  death  is  only 
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apparent.  5.  This  colouring  of  the  abdomen,  the  appearance  of  which 
may  be  artificially  hastened  by  exposing'  the  body  to  warmth,  will,  if 
observed,  entirely  prevent  the  possibility  of  premature  interment.  6. 
There  is  little  danger  to  public  health  from  keeping  a  body  until  the 
appearance  of  the  characteristic  signs  of  death. 

There  are  some  facts  connected  with  the  progress  of  putrefaction  as  it 
takes  place  in  the  atmosphere,  in  the  earth,  or  under  water,  which  are  of 
interest  to  a  medical  jurist. 

1.  Putrefaction  in  Air. — Putrefaction  cannot  take  place  in  the  living 
body.  Some  have  conceived  that  putrefaction  might  begin  under  a 
diminished  state  of  vitality,  as  when  a  person  is  about  to  perish  from  a 
slow  and  wasting  disease ;  they  have  thus  explained  the  peculiar  odour 
perceptible  in  the  breath  and  perspiration  of  many  dying  individuals, 
some  hours  previous  to  dissolution.  But  it  is  certain  that  so  long  as  life 
remains,  no  phenomena  resembling  those  of  ordinary  putrefaction  in  the 
dead  body  are  observable.  It  is  unnecessary  to  make  any  remark  in 
this  place  relative  to  local  gangrene  ;  since,  although  this  may  take  place 
in  a  living  body,  it  is  only  observed  in  a  part  already  deprived  of  life, 
and  does  not  involve  the  whole  of  the  body.  It  is  a  molecular  or  partial 
death. 

In  some  cases,  before  dissolution,  the  breath  has  been  observed  to  be 
luminous :  this  has  been  ascribed  to  the  evolution  of  phosphorus,  which  is 
said  to  have  been  distinctly  recognized  by  its  peculiar  odour.  It  is  stated 
also,  that  the  countenance  of  a  dying  person  has,  on  more  than  one  occa- 
sion, become  distinctly  luminous  or  phosphorescent  in  the  dark.  The 
cause  of  this  phenomenon  is  unknown,  and  so  far  as  we  are  aware  it  has 
been  only  in  advanced  cases  of  consumption  or  wasting  disease,  that  this 
evolution  of  light  from  the  countenance  shortly  before  death,  has  been 
observed.  (See  cases  by  Marsh,  '  Ed.  Med.  Jour.,'  vol.  58,  p.  497  ;  and  by 
Donovan  and  Stokes,  'Dub.  Med.  Press,'  Jan.  15,  1840.)  M'Cormack 
has  reported  the  case  of  a  child,  aged  sixteen  months,  suffering  from 
dentition,  in  which  the  skin  of  the  lips  was  observed  to  be  luminous. 
There  was  no  odour  of  phosphoims,  and  no  application  which  could  account 
for  it,  had  been  made  to  the  skin.  ('  Ed.  Med.  Jour.'  vol.  66,  p.  285.)  The 
dead  human  body  may  become  luminous  under  incipient  decomposition. 
A  remarkable  case  of  this  kind  occurred  in  1823—4,  in  the  dissecting- 
room  of  the  Webb  Street  School  of  Anatomy.  The  greater  part  of  a  dead 
body  which  had  been  dissected  appeared  luminous  or  phosphorescent  in 
the  dark.  The  cause  of  this  evolution  of  light  in  the  dying  and  dead,  is 
bacterial.  It  is  well  known  that  certain  kinds  of  dead  fish  and  decayed 
wood  become  luminous  in  the  dark.  These  singular  facts  will  account 
for  many  of  the  superstitions  which  formerly  existed. 

The  time  after  death  at  which  putrefaction  commences,  may  vary  from 
a  few  hours  to  many  days  and  even  weeks.  It  never  begins  until  cadaveric 
rigidity  has  ceased,  and  therefore  not  until  the  muscles  of  the  body  have 
entirely  lost  their  irritability.  Whatever  conditions  of  the  body  during 
life  or  after  death  may  operate  to  cause  the  disappearance  of  muscular 
irritability,  will  pari  passu  accelerate  rigidity  and  putrefaction,  and  vice 
versa.  There  are  three  primary  conditions  which  are  indispensable  to  the 
establishment  of  this  process  in  a  dead  body.  These  are :  1st,  a  certain 
temperature ;  2nd,  the  presence  of  moisture ;  and  3rd,  the  free  access 
of  air.  There  are  many  other  conditions  of  a  secondary  kind  which 
may  retard  or  accelerate  its  commencement,  and  when  established, 
may  affect  its  progress  and  duration.  These  will  be  considered  in  their 
order. 
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Temperature. — The  process  is  found  to  go  on  most  favourably  in  a 
temperature  varying  from  70°  to  100°  F.  It  will  commence,  other  circum- 
stances concurring,  at  any  temperature  above  50°  F. ;  but  at  32°  F.  it 
appears  to  be  wholly  arrested.  The  dead  body  may  thus  be  preserved  a 
considerable  time  in  snow,  ice,  or  in  frozen  soil ;  but  if,  after  removal,  it 
is  exposed  to  a  temperature  between  70°  and  100°  F,  the  ordinary  putre- 
factive changes  are  stated  to  take  place  with  more  than  their  usual 
rapidity.  Erman  states  that  the  body  of  Prince  Menchikof,  one  of  the 
favourites  of  Peter  I.,  was  exhumed  at  Beresov,  in  1821,  after  a  burial  of 
ninety-two  years  in  the  frozen  soil  of  Siberia.  Although  so  long  a  time 
had  elapsed,  the  body  had  undergone  but  little  change.  The  heart  and 
some  other  parts,  with  a  portion  of  the  grave-clothes,  were  removed  and 
sent  to  the  descendants  of  the  deceased.  ('  Travels  in  Siberia,'  vol.  1, 
p.  462.)  But  a  still  more  remarkable  instance  of  the  preservative  or 
antiseptic  power  of  cold,  is  exhibited  in  the  discovery  of  the  body  of  an 
ancient  elephant  (Elephas  primigenius),  the  race  of  which  was  extinct 
before  the  historical  period,  in  a  mass  of  ice  at  the  mouth  of  the  River 
Lena  in  Siberia,  in  1805.    ('  Quart.  Journ.  of  Sci.,'  vol.  8,  p.  95.) 

A  low  temperature  is  said  to  arrest  putrefaction  by  congealing  the 
moisture  within  the  animal  body ;  but  this  explanation  is  not  of  itself 
sufficient,  since  a  body  at  33°  has  no  more  tendency  to  putrefy  than  one 
at  or  below  32°  F.  It  is  said,  again,  that  a  certain  temperature  is  essential 
to  the  combination  of  the  gaseous  elements  of  the  body  during  putre- 
faction, as  well  as  to  the  existence  of  the  gaseous  products  resulting  from 
their  union.  At  a  high  temperature  again,  i.e.  about  212°  F.,  putrefaction 
is  arrested.  The  soft  animal  solids  lose  their  water,  become  hard  and 
brittle  masses,  and  may  now  be  exposed  to  the  atmosphere  without  under- 
going any  further  change.  A  heat  between  100°  and  212°  F.  may  also 
speedily  put  a  stop  to  the  process,  by  causing  a  rapid  evaporation  of  the 
water  contained  within  the  solids.  They  become  thereby  dried.  Thus 
it  is  that  bodies  buried  in  the  hot  and  arid  sands  of  Egypt  are  dug  up, 
many  years  after  interment,  in  the  state  of  desiccated  mummies,  putre- 
factive decomposition  having  been  long  since  arrested.  The  effect  of 
temperature  on  this  process  is  strikingly  seen  in  the  influence  of  season. 
A  dead  body  exposed  to  air  during  summer,  when  the  thermometer  is 
above  60°  or  70°  F.,  may  undergo  more  marked  putrefactive  changes  in 
twenty-four  hours,  than  a  similar  body  exposed  for  a  week  or  ten  days  in 
winter.  This  is  a  fact  which  demands  consideration,  when  an  opinion 
is  required  to  be  formed,  respecting  the  date  of  death  of  a  body  concern- 
ing which  nothing  is  known. 

Light  has  not  been  found  to  have  any  influence  over  the  process. 

The  presence  of  moisture. — Unless  the  animal  substance  is  impregnated 
with  water  or  moisture  it  is  impossible  that  putrefaction  can  take  place. 
The  animal  solids  commonly  contain  sufficient  water  for  the  spontaneous 
establishment  of  the  process.  In  a  human  body  weighing  150  lbs.  there 
are  about  100  lbs.  of  water.  The  soft  organs  differ  much  from  each  other 
in  respect  to  the  quantity  of  liquid  contained  in  them,  and  therefore  in 
the  degree  in  which  they  are  prone  to  putrefaction.  Thus  the  brain  and 
the  eye  are  in  this  respect  contrasted  with  the  teeth,  bones,  hair,  and  nails. 
The  fluids  of  the  eye  are  rapidly  decomposed,  while  the  teeth  and  hair 
may  remain  for  centuries  unchanged.  Quekett  examined  a  portion  of 
dried  human  skin  with  hair  upon  it,  which  had  been  exposed  for  many 
centuries  on  a  door  of  Worcester  Cathedral,  and  also  other  portions  taken 
from  the  church  doors  of  Hadstock  and  Copford  in  Essex.  He  found 
upon  them  some  hairs,  which  were  proved  by  the  microscope  to  be  human, 
thus  confirming  the  old  tradition  that  the  skins  of  persons  who  had  com- 
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mitted  sacrilege  were  nailed  to  the  doors  of  the  churches  which  they  had 
robbed.    ('  Ed.  Month.  Jour.,'  July,  1848,  p.  63.) 

If  the  organic  substance  is  deprived  of  its  water,  putrefaction  is  ar- 
rested. Gay-Lmssac  found  that  flesh  might  be  preserved  for  a  considerable 
period,  simply  by  suspending  it  under  a  bell-glass  placed  in  a  dish  of  fused 
chloride  of  calcium.  Albumen  and  gelatin,  deprived  of  water,  or  dried  by 
chloride  of  calcium,  have  been  kept  in  a  dry  state  for  a  period  of  twenty 
years,  during  which  time  they  have  been  exposed  to  air  and  a  favourable 
temperature  without  undergoing  putrefaction.  An  excess  of  water,  how- 
ever, tends  to  retard  and  modify  the  process ;  thus,  by  allowing  a  current 
of  water  to  fall  on  animal  matter,  it  may  be  preserved  for  a  long  time. 
Water  in  excess  seems  to  retard  putrefaction  by  merely  cutting  off  the 
access  of  air.  By  long  contact  it  produces  an  alteration  in  the  soft  solids, 
converting  them  into  a  white  substance. 

Influence  of  air. — Putrefaction  may  take  place  to  a  slight  extent  inde- 
pendently of  air,  but  the  process  is  soon  arrested;  and  thus  bodies  sealed 
permanently  in  leaden  coffins  are  found  perfect,  and  may  be  identified 
after  very  long  periods  of  time.  The  products  in  all  cases  in  which  air  is 
excluded  are  chiefly  of  an  ammoniacal  nature.  Air  operates  by  its  free 
oxygen  combining  with  the  tissues,  and  forming  gaseous  and  liquid 
products.  The  only  limit  to  this  process  of  decomposition  under  a  free 
supply  of  oxygen  is  the  loss  of  water  by  evaporation.  Nitrogen,  the 
other  element  of  air,  has  no  influence  ;  it  appears  to  be  antiseptic,  so  that 
flesh  may  be  preserved  in  it  for  a  very  long  period  without  change, 
although  heat  and  moisture  are  present. 

In  gaseous  mixtures  it  is  necessary  to  putrefaction  that  the  oxygen 
should  be  free  as  in  the  atmosphere,  and  not  chemically  united  to  any 
other  element.  Thus  carbonic  acid  and  nitric  oxide — especially  the  latter, 
since  it  at  once  combines  with  free  oxygen — act  as  most  powerful 
antiseptics.  In  a  series  of  experiments  on  the  properties  of  these  gases 
in  retarding  putrefaction  the  author  found  in  one  that  a  large  piece  of 
fresh  muscle  was  preserved  effectually  in  a  bell-glass  of  nitric  oxide  over 
water  for  eighteen  weeks  ;  in  a  second  experiment,  for  nineteen  weeks ; 
in  a  third,  for  a  period  of  thirty-two  weeks,  or  224  days ;  and  in  a  fourth, 
for  a  period  of  seventeen  months.  The  last  experiment  was  commenced 
in  October,  and  after  eighteen  months  the  muscle  suspended  in  the  gas 
retained  its  red  colour,  and  had  undergone  no  change  indicative  of  putre- 
faction. These  experiments  were  carried  on  under  all  variations  of 
temperature,  in  a  room  not  below  40°  in  the  winter  season,  but  which 
sometimes  reached  80°  F.  in  summer.  As  the  vessel  containing  the  gas 
was  placed  over  water  the  gas  was,  of  course,  always  saturated  with 
aqueous  vapour.  Two  of  the  conditions  for  putrefaction  were  therefore 
present.  Air  only  was  removed.  In  some  parallel  experiments  in  air 
and  oxygen  putrefaction  had  gone  on  to  a  full  extent  in  eight  or  ten  days. 
These  facts  show  that  oxygen,  in  a  free  state,  is  eminently  necessary  for 
the  destruction  of  the  soft  parts  of  the  body  by  putrefaction. 

The  influence  of  the  atmosphere  is  not  merely  confined  to  its  affording 
oxygen.  It  modifies  putrefaction,  according  to  its  dry  or  humid  condition, 
and  according  to  its  state  of  rest  or  motion.  Dry  air  retards  putrefaction, 
since  evaporation  is  increased.  Humid  air  accelerates  the  process,  by 
giving  rise  to  an  opposite  effect.  Air  in  motion,  as  a  brisk  wind,  retards 
the  process,  since,  cceteris  paribus,  evaporation  is  greater.  Air  at  rest,  as 
the  calm  still  atmosphere  of  a  close  apartment,  is,  on  the  other  hand, 
favourable  to  the  process.  On  the  whole,  it  may  be  inferred  that  the 
conditions  most  favourable  to  the  putrefaction  of  a  dead  body  are  a 
temperature  of  about  70°  F.  in  a  humid  and  tranquil  atmosphere.    It  has 
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been  observed  that  when  putrefaction  has  once  begun  in  a  part  of  the  body- 
it  has  rapidly  extended  itself  throughout  the  whole. 

Modifying  conditions. — There  are  some  circumstances  which  modify  the 
progress  and  duration  of  the  process.  They  chiefly  relate  to  the  condition 
of  the  body  at  the  time  of  death,  and  climate.  Orfila  thought  that  age  and 
sex,  as  well  as  peculiarity  of  constitution,  had  some  influence,  but  there 
are  no  facts  to  confirm  this  view. 

Fat  and  flabby  bodies  are  observed  to  undergo  putrefaction  more  readily 
than  those  which  are  thin  and  emaciated.  Connected  with  the  state  of  the 
body,  we  may  also  mention  the  influence  which  wounds  or  bruises,  or  muti- 
lations of  any  kind,  have  over  this  process.  Those  parts  which  at  the 
time  of  death  are  affected  by  contused  or  incised  wounds,  ecchymosis,  or 
extravasation,  rapidly  pass  i  nto  a  state  of  putrefaction.  Thus,  in  examining 
bodies  which  have  been  subjected  to  violence  during  life,  contusions  and 
ecchymoses  may  appear  greatly  aggravated  in  extent,  unless  the  examiner 
be  aware  that  such  parts  become  more  speedily  decomposed. 

The  bodies  of  persons  Avho  have  died  from  acute  diseases  have  been 
observed  to  putrefy  more  readily  than  those  of  persons  who  have  died  from 
wasting  and  chronic  disease.  In  the  numerous  examinations  of  the  dead 
made  at  Guy's  Hospital  by  Wilks  he  observed,  as  a  rule,  that  the  bodies 
of  those  who  had  been  long  ill,  and  were  emaciated,  remained  unchanged 
for  a  longer  time  than  those  who  had  died  from  acute  disease  ('  Guy's 
Hosp.  Rep.,'  1863).  It  would  appear  as  if  some  diseases  had  either 
directly  or  indirectly  a  retarding  influence  over  the  process.  It  has  been 
also  remarked  that  the  bodies  of  plethoric  persons  who  have  died  suddenly 
while  in  good  health  have  undergone  rapid  decomposition.  In  persons 
who  have  died  from  asphyxia,  as  by  drowning,  suffocation,  or  strangula- 
tion, the  bodies  are,  cceteris  paribus,  observed  to  putrefy  with  great  rapidity  ; 
and,  as  a  general  rule,  all  those  parts  of  the  body  which  at  the  time  of 
death  are  irritated,  congested,  or  inflamed  are  rapidly  attacked  by  the 
putrefactive  process. 

Conflicting  statements  have  been  made  regarding  the  process  of  putre- 
faction in  the  bodies  of  those  who  have  died  from  certain  poisons.  Thus 
it  has  been  stated  that  in  death  from  prussic  acid,  morphine,  and  other 
vegetable  poisons,  putrefaction  generally  commences  early  and  progresses 
with  rapidity  ;  while  strychnine  has  been  supposed  to  exercise  a  i-etarding* 
power.  In  poisoning  by  vegetable  narcotico-irritants  the  blood  is  observed 
to  be  frequently  dark-coloured  and  very  liquid,  and  it  may  therefore  have 
undergone  some  chemical  change  which  may  render  it  more  prone  to 
decomposition.  But  the  observations  elsewhere  made  will  at  once  account 
for  the  conflicting  statements,  and  show  that  putrefaction  may  be  accele- 
rated or  retarded  under  the  influence  of  the  same  poison,  according  to  the 
modes  in  which  it  operates  on  the  muscular  system  at  the  time  of  death. 
Thus  when  strychnine  destroys  life  rapidly,  without  exhausting  the  mus- 
cular irritability  by  frequent  convulsive  fits,  puti'efaction  takes  place 
slowly ;  but  if  muscular  irritability  is  destroyed  before  death,  it  speedily 
supervenes,  and  runs  through  its  stages  rapidly.  As  a  general  rule,  putre- 
faction is  not  set  up  in  a  body  so  long  as  cadaveric  rigidity  remains  in  the 
muscles.  When  this  condition  comes  on  late,  and  lasts  for  a  long  time,  it 
is  slow  in  appearing,  whatever  may  be  the  nature  of  the  poison :  under 
opposite  conditions  putrefaction  takes  place  rapidly,  provided  the  cir- 
cumstances are  favourable.  In  a  death  from  nicotine,  in  which  all 
muscular  irritability  appeared  to  be  destroyed,  putrefaction  commenced 
early,  and  in  a  few  hours  had  made  great  progress.  The  body  was  bloated, 
and  the  skin  tense  and  much  discoloured. 
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Some  poisons,  by  chemically  combining  with  animal  matter,  appear  to 
•confer  on  it  the  power  of  resisting  putrefaction,  at  least  to  a  very  great 
degree.  This  is  now  a  well-known  property  of  arsenic,  and  in  the  arts  this 
poison  is  largely  employed  as  an  antiseptic.  When  a  solution  of  it  is 
injected  into  the  arteries  of  a  dead  body,  it  tends  to  preserve  it  for  a  long 
time  from  puh'efaction.  In  examining  the  bodies  of  persons  poisoned  by 
arsenic,  after  an  interment  of  six,  twelve,  or  twenty-four  months,  we  have 
found  the  stomach  and  bowels  remarkably  preserved,  and  the  liver,  spleen, 
and  heart  also  preserved,  but  in  a  less  perfect  manner.  The  preservative 
effects  are  occasionally  such  that  we  have  seen  the  pathological  changes 
in  the  mucous  membrane  well  marked  after  the  body  had  been  nearly  two 
years  in  the  grave.  At  the  same  time,  it  must  be  admitted  that  this  pre- 
servative property  is  not  manifested  in  all  cases  ;  hence  we  must  not  fall 
into  the  error  of  affirming  that  the  person  has  not  died  from  the  effects  of 
arsenic  because  the  viscera  are  much  putrefied.  The  greater  part  of  the 
poison  may  have  been  expelled  before  death,  or  only  a  small  dose  may  have 
been  given  to  the  deceased.  These  facts  respecting  the  action  of  arsenic 
are  now  so  well  known  to  lawyers  and  medical  men  that  they  are  seldom 
■disputed.  Nevertheless  in  a  trial  for  murder  (Lewes  Sum.  Ass.,  1849, 
Reg.  v.  (jeering),  an  attempt  was  made  to  refer  the  non-occurrence  of 
putrefaction,  in  a  case  of  poisoning  by  arsenic,  to  another  cause.  The 
deceased,  Richard  Geering,  died  on  Sept.  13,  1848,  and  his  body  was 
exhumed  Ap.  27,  1849,  after  an  interment  of  rather  more  than  seven 
months.  When  the  coffin  was  opened,  the  face  and  upper  parts  of  the 
body  were  much  decomposed.  The  viscera  were  in  a  remarkable  state  of 
preservation.  The  substance  of  the  heart  was  quite  firm.  Arsenic  was 
found  in  well-marked  quantity  in  all  these  parts.  In  the  defence,  a 
village  undertaker  was  called  to  prove  that,  in  burying  the  body,  he  had 
placed  a  slab  of  wood  immediately  above  the  coffin  in  order  to  keep  the 
earth  from  it.  An  attempt  was  thus  made  to  account  for  the  preservation 
of  the  body  irrespective  of  the  action  of  arsenic.  But  this  hypothesis  was 
inadmissible.  A  slab  of  wood  could  scarcely  affect  the  ordinary  course 
of  putrefaction  in  a  grave  ;  and  if  it  did,  it  would  influence  it  in  all  parts 
equally.  In  this  instance  those  parts  of  the  body  only  were  preserved 
in  which  arsenic  was  found :  the  abdominal  viscera,  which  are  commonly 
the  first  to  undergo  putrefaction  in  its  ordinary  course,  were  here  less 
■changed  than  the  other  organs  of  the  body.  ('  Med.  Gaz.,'  vol.  45,  p.  19.) 
Chloride  of  zinc,  a  powerful  irritant  poison,  is  another  well-known  preser- 
vative. It  retards  putrefaction  apparently  by  combining  with  the  tissues. 
In  the  case  of  Ann  Palmer  (Reg.  v.  Rainier,  1856),  whose  body  was  exhumed 
after  twelve  months'  burial,  all  the  organs  were  found  preserved;  they 
contained  antimony,  which  had  penetrated  even  to  the  ovaries  and  the 
substance  of  the  uterus.  In  the  case  of  Harriet  Lane  (1875),  her  murderer, 
Wainwriglit,  attempted  to  destroy  the  body  by  the  use  of  chlorinated  lime  ; 
but  this  substance  acted  as  an  antiseptic. 

Accelerators  of  Putrefaction. — It  has  been  alleged  that  there  are  certain 
chemical  substances  which  have  the  property  of  accelerating  the  process 
of  putrefaction ;  and  among  these  lime  has  been  particularly  mentioned. 
The  mineral  acids  and  alkalies,  in  a  concentrated  state,  act  powerfully  as 
solvents  of  the  soft  structures  of  the  body :  but  they  destroy  it  by 
immediately  corroding  it,  and  not  by  producing  any  changes  in  it  analo- 
gous to  putrefaction.  Persons  who  have  been  guilty  of  murder  have 
endeavoured,  but  ineffectually,  to  destroy  the  dead  human  body  rapidly  ; 
— sometimes  by  attempting  to  burn  it,  and  at  other  times  by  the  use  of 
nitric  acid,  lime,  or  chlorinated  lime.  The  attempt  has  generally  failed. 
Dr.  Webster  endeavoured  to  dispose  of  the  dead  body  of  Dr.  Parkman  by 
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employing  various  chemical  reagents,  but  without  effect.  In  the  case  of 
the  Mannings  (Beg.  v.  Manning  and  wife,  C.  C.  C,  Oct.,  1849),  it  came  out 
in  evidence,  that  the  body  of  the  deceased  O'Connor  was  buried  in  a  hole 
beneath  the  stone  floor  of  a  kitchen.  The  two  prisoners,  in  order  to 
destroy  the  body,  poured  over  it  a  pint  and  a  half  of  vitriol,  and  then 
covered  it  with  fresh  burnt  lime,  which  was  slaked  upon  it  under  the  idea 
that  this  would  rapidly  destroy  it ;  but  the  body  was  disinterred,  and  all 
the  facts  necessary  to  show  that  the  deceased  had  been  murdered,  were 
clearly  brought  out.  At  the  trial  it  was  stated  by  one  of  the  medical 
witnesses  that  lime  would  certainly  cause  a  dead  body  to  decompose  more 
rapidly,  that  the  features  would  be  thereby  much  disfigured,  and  the  brain 
reduced  to  a  fluid  state.  This  theory  was  set  up  in  order  to  account  for 
the  apparently  rapid  putrefaction  of  the  body,  compared  with  the  time  that 
deceased  had  been  missing ;  but  this  was  sufficiently  accounted  for  without 
resorting  to  this  hypothesis,  by  the  season  of  the  year  (August)  and  the 
superficial  interment.  The  medical  opinion  here  given  regarding  the  effect 
of  lime,  was  in  accordance  with  a  popular  view  which  appears  to  be 
incorrect.  Some  years  previously  to  the  trial  of  the  Mannings,  the  dead 
body  of  a  child,  placed  in  a  box  and  covered  with  lime,  was  brought  to  the 
author  for  examination  in  reference  to  a  charge  of  infanticide.  Considering 
the  period  of  death  and  the  season  of  the  year,  the  body  was  in  a  better 
state  of  preservation  than  might  have  been  expected.  The  abdomen  and 
lower  extremities,  which  had  been  completely  covered  with  powdered  lime, 
were  very  well  preserved.  There  was  nothing  to  show  that  the  lime  had 
exercised  any  accelerating  influence.  On  the  contrary,  it  had  probably 
retarded  putrefaction  by  keeping  off  air.  A  stiff  cream  of  lime  has  no 
corrosive  or  caustic  action  on  the  skin  or  muscles  ;  its  chief  use  in  the 
tanning  of  skins  is  not  to  corrode  them,  but  to  combine  with  and  remove 
the  fatty  portions.  Comparative  experiments  were  performed  with 
powdered  lime  partially  slaked  by  exposure,  on  portions  of  raw  flesh. 
The  flesh  acquired  a  greenish  colour  on  the  outside,  but  was  speedily 
dried  by  the  action  of  the  lime,  and  after  five  weeks  it  was  found  that 
putrefaction  had  become  arrested,  and  the  flesh  was  harder  and  firmer 
than  a  similar  portion  which  had  been  exposed  to  air  during  the  same 
period.  ('Med.  Gaz.,' 1850,  p.  20.)  John  Davy,  from  the  results  of  his 
experiments,  has  arrived  at  a  similar  conclusion.  With  the  exception  of 
cuticle,  hair,  and  nail,  which  were  softened  by  the  action  of  wet  lime,  he 
found  that  this  alkaline  earth  did  not  exercise  any  destructive  or  corrosive 
power  on  animal  substances  generally,  or  had  any  effect  in  promoting 
their  decomposition.  On  the  contrary,  in  the  dry  state,  it  exerted  a 
preservative  and  decidedly  antiseptic  power,  arresting  putrefaction  even 
after  it  had  commenced.    ('Med.  Gaz.,'  Jan.,  1$50.) 

The  data  applicable  to  the  temperate  climate  of  the  British  Isles  are 
inapplicable  in  hot  countries,  e.g.  India.  Reliable  data  are  much  needed 
with  reference  to  the  progress  of  putrefaction  in  hot  countries. 

2.  Putrefaction  in  the  Earth. — Exhumations  are  occasionally  required 
for  the  purposes  of  justice,  and  it  is  under  these  circumstances  that  oppor- 
tunities may  occur  for  observing  the  progress  of  putrefaction  in  the  dead. 
Unfortunately  the  results  of  these  observations  have  hitherto  led  to  no- 
satisfactory  conclusions ;  for  sometimes  one  body  has  been  found  more 
decomposed  after  six  or  eight  months'  burial,  than  another  which  has  lain 
interred  for  a  period  of  eighteen  months  or  two  years. 

From  facts  hitherto  collected,  especially  from  the  researches  made  by 
Orfila,  it  would  appear  that  the  changes  which  take  place  are  similar  to 
those  described  in  speaking  of  putrefaction  in  air.    There  is  in  the  first 
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instance  a  discoloration  of  the  skin  of  the  abdomen,  owing  to  decompo- 
sition taking  place  more  readily  in  the  contents  of  the  viscera.    Tbe  skin 
of  the  whole  body  becomes  green,  and  the  epidermis  loose  and  easily 
detached  by  pressure  or  friction.    The  muscles  also  acquire  a  dark  green 
colour,  become  more  or  less  pulpy,  and  in  the  course  of  time  lose  their  fibrous 
character.    The  lungs  are  distended  with  gases,  and  completely  till  the 
cavity  of  the  chest.    The  heart  and  liver  are  softened,  and  acquire  a  dark 
slate  colour.    The  same  change  is  observed  in  the  spleen  and  kidneys — the 
fat  around  the  latter  organs  being  commonly  white  and  firm.    The  whole 
of  these  organs  will  be  found  much  reduced  in  size :  thus  the  liver  may 
weigh  no  more  than  a  pound  or  twenty  ounces.    The  surfaces  of  the  soft 
organs,  especially  of  the  liver,  frequently  present  small  circular  patches  of 
a  hard  white  crystalline  substance,  which  is  insoluble  in  water.    It  consists 
chiefly  of  crystals  of  phosphate  of  calcium  with  organic  matter,  and  in  some 
instances  associated  with  triple  phosphate  of  ammonium  and  magnesium. 
The  author  has  found  these  crystalline  deposits  in  bodies  which  have  been 
exhumed  at  periods  varying  from  one  to  three  years  after  interment.  When 
tne  process  is  farther  advanced,  the  soft  organs  are  filled  with  vesicles  of 
gas,  and  float  on  water.    The  stomach,  intestines,  and  urinary  bladder  have 
their  mucous  surfaces  stained  with  patches  of  a  brown,  green,  or  deep 
slate  colour.     Sometimes  these  stains  are  of  a  coaly  blackness.  The 
coats  of  the  stomach,  if  entire,  may  be  closely  adherent.    They  are  very 
thin,  difficult  to  separate,  and  are  frequently  ruptured  in  the  attempt  to 
examine  them.   All  the  contents  may  have  disappeared  with  the  exception 
of  a  thin  layer  of  a  black  substance,  which  is  probably  decomposed  blood. 
The  lining  membrane  is  sometimes  covered  with  deposits  of  small  hai'd  crys- 
tals of  phosphate  of  calcium,  or  phosphate  of  ammonium  and  magnesium. 
These  must  not  be  mistaken  for  crystals  of  white  arsenic.   The  stomach  and 
intestines  may  be  stained  of  a  deep  orange  or  yellow  colour  with  bile.  This 
may  be  identified  by  its  forming  a  green-coloured  solution  when  boiled  in 
hydrochloric  acid.    The  marks  of  irritant  poisoning,  and  those  patho- 
logical changes  in  the  viscera  so  characteristic  of  death  from  poison, 
are  now  lost  in  the  discolorations  produced  by  putrefaction.    As  the 
process  advances,  the  body  becomes  covered  with  fatty  incrustations  of  a 
reddish-brown  colour,  and  the  interstices  are  filled  with  the  common  blue, 
white,  or  green  mould,  intermixed  with  another  reddish-coloured  fungus. 
The  skin  and  soft  parts  become  thin,  and  fall  off  in  places,  and  expose  the 
bones.    The  coverings  of  the  chest  and  abdomen  are  so  collapsed  as  to  be 
in  contact  with  the  anterior  portion  of  the  spine.    The  muscles  are  con- 
siderably reduced  in  bulk  ;  and  they  may  be  found  in  part  converted  into 
adipocere.    The  viscera  are  also  much  shrunk,  collapsed,  and  often,  if  we 
except  the  stomach  and  duodenum,  so  intermixed,  that  it  is  not  possible  to 
identify  or  separate  them.    The  liver  may  in  this  way  be  found  incorpo- 
rated with  the  lungs,  owing  to  the  destruction  of  the  diaphragm ;  and  the 
brain  completely  collapsed.    In  one  exhumation,  after  four  years'  burial, 
the  whole  of  the  soft  parts  of  the  chest  and  abdomen  formed  a  soft  whitish- 
yellow  mass  disposed  in  condensed  layers.  It  was  impossible  to  distinguish 
the  stomach  from  the  liver,  intestines,  or  lungs.    The  periods  of  time  over 
which  the  author  has  had  an  opportunity  of  examining  exhumed  bodies, 
have  varied  from  one  month  to  eight  years.    In  the  case  of  Peter  Mawer, 
whose  remains  were  exhumed  at  Boston  in  1862,  after  eight  years'  burial  in 
a  damp  grave,  the  body  was  in  fragments,  the  soft  parts  loosely  adhering  to 
the  bones,  immersed  in  a  large  quantity  of  water  in  the  coffin.   The  muscles, 
soft  organs,  and  skin  were  converted  into  a  white  sodden  mass,  in  which 
no  organ  or  part  could  be  identified.    The  mass  had  a  fibrous  structure  : 
it  contained  oily  matter,  and  had  a  very  offensive  odour  like  decayed  cheese. 
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The  bones  were  of  a  dark  colour  :  they  could  be  drawn  perfectly  clean  out 
of  the  soft  parts.  The  water  of  the  coffin  contained  phosphate  and 
sulphate  of  ammonium,  with  animal  matter. 

At  this  period  the  features  are  entirely  destroyed,  and  the  form  of  the 
skull  and  skeleton  generally,  is  apparent.  In  a  still  more  advanced  stage, 
scarcely  any  traces  of  the  soft  organs  are  to  be  met  with.  The  muscles,  if 
not  already  changed  as  above  described,  pass  into  the  condition  of  brown 
foliaceous  masses.  This  is  chiefly  observed  in  those  bodies  which  have  been 
buried  in  a  dry  gravelly  soil.  The  bones  are  disarticulated,  the  long  bones 
giving  the  perfect  outline  of  the  skeleton,  while  the  short  and  flat  bones, 
including  the  bodies  of  the  vertebras  with  the  base  of  the  skull,  are  converted 
into  a  brownish- white  pulverulent  mass,  mixed  perhaps  with  the  friable 
remains  of  the  wooden  coffin  in  which  the  body  was  buried. 

It  has  been  found  impossible  to  assign  any  definite  period  of  time 
to  these  changes,  or,  from  an  obseiwation  of  them,  to  give  any  certain 
opinion  respecting  the  length  of  time  which  a  body  has  been  interred.  The 
reason  is  obvious  :  bodies  undergo  these  changes  with  very  different  degrees 
of  rapidity,  even  when  they  have  been  interred  under  similar  circumstances. 
In  one  body,  buried  for  a  period  of  nine  months,  and  in  another  for  thirteen 
months,  there  were  no  traces  of  the  coverings  of  the  abdomen  to  be  dis- 
covered ;  in  a  third,  these  covering's  were  found  almost  entire  after  a  burial 
of  twenty-three  months  ;  yet  these  three  bodies  had  been  wrapt  in  cloth 
of  the  same  texture,  and  buried  by  the  side  of  each  other  in  coffins  of  the 
same  kind  of  wood  (Orfila).  In  the  removal  of  the  remains  of  about  two 
thousand  bodies  from  St.  Andrew's  churchyard  for  the  Holborti  Viaduct, 
some  bodies  were  found  well  preserved.  They  were  mummified,  dry  and 
like  tanned  leather.  In  one  case,  that  of  a  man,  the  clothes  were  quite 
perfect ;  in  another,  that  of  a  lady  whose  body  had  been  buried  con- 
siderably over  a  century,  the  lace  on  the  grave-clothes  was  perfect  and 
only  slightly  changed  in  colour. 

It  is  commonly  said  that  the  soft  parts  are  entirely  destroyed  in  a  period 
of  from  seven  to  ten  years  ;  but  this  must  depend  on  the  circumstances 
under  which  the  body  is  buried,  i.e.  the  kind  of  coffin,  the  nature  of  the 
soil  and  the  depth  of  the  grave.  Devergie  states,  that  in  one  instance  he 
met  with  no  trace  of  a  shroud  in  a  body  which  had  been  buried  three  years 
and  a  half,  while  in  another  a  portion  was  discovered  after  seven  years' 
interment.  The  author  had  an  opportunity  of  examining  a  grave  in  which 
a  body  had  been  buried  twenty-five  years.  Soft  fragments  of  the  coffin  of 
a  dark  brown  colour  were  found,  but  of  the  body  only  the  skull  (excepting 
the  base)  and  some  portions  of  the  long  bones  remained.  In  an  adjoining 
grave,  nearly  the  entire  skeleton  was  discovered  lying  at  full  length,  sur- 
rounded by  the  decomposed  coffin.  This  was  after  thirty-four  years'  burial, 
and  the  bones  were  nearly  all  perfect.  He  also  found  here  traces  of  the 
shroud  on  the  inside  of  what  had  been  part  of  the  coffin-plate,  and  the 
texture  of  linen  was  made  evident  by  submitting  it  to  the  miscroscope. 
Unless  the  body  has  been  buried  in  metal,  or  converted  into  adipocere, 
it  is  not  probable  that  any  of  the  soft  parts  will  be  found,  in  a  soil  favourable 
for  decomposition,  after  ten  or  twelve  years.  They  may  exist  as  a  sort  of 
unctuous  fat  mixed  with  the  wood  and  earthy  matter,  but  they  are  not  likely 
to  be  in  a  condition  to  admit  of  identification.  Perhaps  the  usual  period 
for  the  destruction  of  the  soft  parts  in  thin  wooden  coffins  may  be  taken 
at  about  ten  years. 

In  most  instances  of  judicial  exhumation  the  period  of  interment  is 
well  known,  and  no  opinion  is  required  of  a  medical  witness  on  this  matter. 
The  only  case  on  which  he  may  be  called  upon  to  give  an  opinion  is, 
where  a  skeleton  or  some  bones  have  been  discovered  lying  loosely  in  the 
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soil.  This  part  of  the  subject  will  be  considered  hereafter.  Great  em- 
barrassment might  exist  in  defining  the  period  of  interment  in  an  unknown 
case,  when  a  body  has  been  buried  in  a  coffin  ;  but  this  does  not,  for 
obvious  reasons,  occur  in  practice.  The  bodies  of  those  who  have  died  by 
a  violent  death  are  commonly  buried  superficially  in  loose  ground  without 
a  coffin ;  hence  the  data  obtained  by  examining  the  progress  of  decom- 
position of  bodies  placed  in  coffins,  even  if  they  were  more  precise,  could 
rarely  be  available  for  practical  purposes.  As  the  teeth,  the  bones,  and 
the  hair  are  among  the  most  indestructible  parts  of  the  body,  it  will  be 
necessary  in  an  exhumation  to  look  for  any  portions  of  these  that  may 
remain.  They  often  throw  light  upon  the  age  and  sex  of  the  individual, 
and  serve  to  determine  questions  of  identity. 

The  circumstances  which  modify  the  progress  of  putrefaction  in  the 
earth  may  be  in  some  measure  anticipated  from  what  has  been  already  said 
of  this  process  in  air.  Among  them  may  be  enumerated  the  period  during 
which  the  body  may  have  been  exposed  to  the  atmosphere  before  inter- 
ment, the  nature  of  the  soil  in  which  it  is  buried,  and  the  depth  of  the 
grave,  with  other  circumstances,  the  precise  influence  of  Avhich  it  is  diffi- 
cult to  estimate.  There  are  a  few  special  conditions  which  may  affect  the 
decomposition  of  bodies  buried  in  the  earth  ;  and  without  a  knowledge  of 
them  a  witness  may  be  led  to  express  an  erroneous  opinion.  The  most 
important  are — 

Date  of  interment. — It  is  well  ascertained  that  a  body  putrefies  much 
more  rapidly  in  air  than  in  any  other  medium ;  hence,  if  it  be  kept  long 
exposed  before  it  is  interred,  putrefaction  will  take  place  much  more 
readily,  and  advance  to  a  much  greater  extent,  than  if  it  had  been  buried 
soon  after  death.  If  a  body  be  kept  exposed  during  the  summer  for  five 
or  six  days,  and  then  interred,  it  may  be  found  on  exhumation,  after  'the 
lapse  of  a  month,  that  putrefaction  is  as  far  advanced  as  it  would  have 
been  after  the  lapse  of  several  months,  supposing  that  the  subject  had 
been  interred  within  a  few  hours  after  death.  Owing  to  this  circumstance 
there  is  a  difference  in  the  rapidity  of  decomposition  according  to  whether 
the  bodies  on  which  the  observations  have  been  made  were  intei'red  after 
exposure  to  a  hot  and  moist,  or  cold  and  dry  atmosphere.  It  has  been 
already  stated  that  the  period  at  which  cadaveric  rigidity  of  the  muscular 
system  ceases  is  that  at  which  putrefaction  may  be  considered  to  com- 
mence. Many  circumstances  have  been  pointed  out,  which  retard  or 
accelerate  the  access  of  this  condition  of  the  body.  When  cadaveric 
rigidity  has  been  retarded  by  any  of  the  circumstances  mentioned,  the 
putrefactive  process  will  necessarily  be  a  longer  time  in  making  its  appear- 
ance. When  the  rigidity  is  a  speedy  consequence  of  dissolution,  we  may 
expect  that  putrefaction  will  take  place  rapidly. 

Nature  of  the  soil  in  which  the  interment  takes  place. — If  the  ground  is 
elevated  or  on  an  acclivity,  it  will  commonly  be  dry,  and  decomposition 
will  be  retarded  :  if  a  body  is  buried  in  a  low  situation,  or  in  a  valley,  the 
soil  being  generally  damp,  decomposition  will  be  hastened.  A  dry  and 
absorbent  soil  retards  putrefaction  ;  and  thus,  bodies  buried  in  the  sands 
of  Egypt  become  often  perfectly  desiccated,  and  resist  the  process  for  a 
long  series  of  years.  The  chemical  nature  of  the  soil,  also,  has  an  influence, 
which  may  be  briefly  stated.  In  sand,  gravel,  or  chalk,  putrefaction  goes 
on  more  slowly  than  in  other  soils,  and  adipocere  is  rarely  met  with,  unless 
there  is  free  access  of  water,  when  that  portion  of  the  body  exposed  to  the 
contact  of  water  may  become  adipocerous.  In  marl  or  clay,  if  air  has 
access,  the  process  takes  place  more  quickly,  especially  in  loose  mould  or 
in  any  porous  soil  much  impregnated  with  animal  or  vegetable  matter. 
It  is  in  these  last-mentioned  soils,  provided  they  are  not  too  dry,  that  the 
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formation  of  adipocere  is  observed ;  and  however  great  the  rapidity  with 
which  putrefaction  may  have  advanced  previously,  it  is  either  suspended 
or  modified  on  the  occurrence  of  this  change.  By  a  reference  to  the  nature 
of  the  soil,  therefore,  we  may  often  explain  why  a  body,  after  having  been 
interred  for  a  considerable  number  of  years,  may  be  exhumed  apparently 
unaltered  by  decomposition.  The  whole  of  the  soft  parts  may  have 
become  converted  into  this  white  substance ;  but  although  the  physical 
outline  may  be  preserved,  the  texture  of  the  organs  will  be  completely 
changed. 

Depth  of  the  grave. — Observation  shows  that  the  deeper  the  grave,  the 
longer  putrefaction  is  retarded.  This  may  depend  upon  several  circum- 
stances :  as  the  want  of  a  free  access  of  air  in  deep  graves,  and  the  uniformly 
low  temperature  which  is  known  to  prevail,  at  all  seasons  of  the  year,  at  a 
certain  depth  below  the  surface  of  the  soil.  Bodies  buried  in  shallow  graves 
are  subject  to  the  fluctuations  of  temperature  which  take  place  during  the 
day  and  night,  and  throughout  the  seasons  of  the  year;  they  are  therefore 
most  favourably  placed  for  the  rapid  progress  of  putrefaction.  According 
to  the  most  accurate  observations,  the  diurnal  changes  of  temperature 
extend  to  about  three  feet  in  depth  below  the  surface,  while  the  monthly 
changes  are  perceptible  to  the  depth  of  six  feet.  Bodies  buried  below 
this  depth  putrefy  slowly,  cceteris  paribus,  owing  to  the  uniform  and  com- 
paratively low  temperature  which  is  there  maintained.  As  in  these  cases 
there  is  no  free  access  of  oxygen,  ammonia  and  sulphuretted  hydrogen 
are  abundant  products  of  decomposition.  The  exposed  parts  of  the  skin 
are  soft,  completely  brown  like  the  skin  of  a  mulatto,  and  the  limbs,  as 
well  as  the  face,  are  thickly  covered  with  a  soft  white  fungus.  Such  has 
been  the  condition  of  bodies  of  which  the  author  has  witnessed  the  exhu- 
mation, after  an  interment  of  from  one  to  two  years. 

The  state  in  which  the  body  is  buried. — Putrefaction  is  more  rapid  in 
bodies  buried  naked,  than  in  those  which  have  been  buried  wrapped  in 
clothes.  This  point  may  be  a  subject  requiring  especial  attention  in  inves- 
tigations relative  to  infanticide,  since  the  bodies  of  children  are  often 
thrown  naked  into  a  pit,  and  loosely  covered  with  earth.  The  process  is 
less  rapid  when  the  body  is  interred  in  a  close  coffin  :  and  when  the  latter 
is  formed  of  an  imperishable  material,  such  as  lead  closely  sealed,  putre- 
faction is  speedily  arrested  ;  and  the  deceased  may  be  recognized  after  the 
lapse  of  many  years.  The  reason  why  bodies  are  better  preserved  under 
these  circumstances,  is  obviously  owing  to  the  access  of  air  being  cut  off. 
Any  confined  mass  of  air,  so  soon  as  the  whole  of  the  oxygen  contained 
within  it  is  removed  by  combination,  acts  antiseptically,  forming  an  atmo- 
sphere of  nitrogen  which  retards  putrefaction,  and  thus  the  body  may  be 
preserved  for  a  long  period. 

Formation  of  Adipocere.  Saponification. — In  the  course  of  these  obser- 
vations, there  has  been  frequent  occasion  to  speak  of  the  dead  body 
becoming  sometimes  converted  into  adipocere  :  it  will  be  therefore  proper 
to  explain  what  is  meant  by  this  process  of  conversion. 

The  substance  called  adipocere  was  first  observed  and  described  by 
Fourcroy  during  the  removal  of  vast  numbers  of  bodies  from  the  Cimetiere 
des  Innocens  in  Paris.  He  gave  to  it  this  name,  owing  to  its  properties 
being  intermediate  between  those  of  wax  and  fat.  He  considered  it  to  be 
constituted  of  fatty  matter  and  ammonia.  From  an  analysis  by  Chevreul, 
the  substance  described  by  Fourcroy  was  proved  to  be  a  real  ammoniacal 
soap  with  some  extraneous  colouring  matter,  which  gave  it  a  yellowish  or 
brown  colour.  It  contained,  besides,  an  undefined  bitter  substance,  and  an 
odoriferous  principle,  to  which  it  owed  its  smell.    Chevreul  also  detected 
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in  some  specimens  compounds  of  calcium,  potassium,  and  other  metals.  The 
composition  of  adipocere  does  not  appear  to  be  uniform  :  it  is  liable  to  vary 
according-  to  the  nature  of  the  medium  to  which  the  body  has  been  exposed. 
Thus,  in  hard  or  river  water,  the  white  substance  so  called,  discovered  in 
the  dead  body,  is  formed  with  a  calcium  base  ;  so,  in  bodies  laid  in  graves 
or  vaults  which  are  traversed  by  springs  of  water  containing  sulphate  or 
carbonate  of  calcium,  an  adipocere  of  stearate  and  oleate  of  calcium  is  found 
as  a  hard  white  solid.  It  is  not  improbable,  as  Orfila  has  suggested,  that 
in  the  first  instance  an  ammoniacal  soap  is  produced,  and  that  this  is 
subsequently  converted  into  a  calcareous  soap  by  contact  with  calcareous 
water.  Indeed,  Orfila  states  that  he  experimentally  established  this  point, 
by  macerating  ammoniacal  soap  in  a  solution  of  sulphate  of  calcium.  In 
three  weeks,  he  found  that  a  calcareous  had  been  substituted  for  the 
ammoniacal  base. 

Any  part  of  the  human  body  may  undergo  this  change,  but  all  parts 
are  not  equally  susceptible  of  it.  In  order  that  the  adipocere  described 
by  Fourcroy  should  be  found,  it  is  indispensable  that  the  animal  fat  should 
be  in  contact  with  substances  containing  nitrogen.  Experiment  has  clearly 
established  that  neither  pure  fat,  nor  pure  fibi'in,  when  kept  apart,  will 
become  thus  saponified.  Orfila  found  by  comparative  experiments,  that  the 
skin  deprived  of  all  fat  did  not  undergo  this  change  ;  but  when  the  fat  was 
allowed  to  adhere  to  it,  it  became  saponified.  Upon  the  knowledge  of  these 
facts,  the  following  theory  of  the  production  of  adipocere  was  founded.  The 
fat  containing  no  nitrogen,  could  not  furnish  ammonia  ;  and  consequently 
could  not  spontaneously  change  into  this  substance.  The  fibrin  of  the 
muscular  system  was  therefore  supposed  to  produce  ammonia,  by  giving  up 
hydrogen  and  nitrogen  ;  and  this  alkali  combined  with  the  fatty  acids  of 
the  body  to  form  a  soap  (see  '  Ure's  Dictionary,'  art.  Adipocere).  Devergie 
has  shown,  that  the  fat  of  the  female  breasts,  that  of  the  hollow  of  the 
cheeks,  and  other  large  fatty  accumulations,  are  the  first  to  take  on  this 
change,  while  the  fatty  layers  immediately  in  contact  with  the  muscles, 
present  no  appearance  of  saponification,  until  a  considerably  later  period. 
We  have  observed  this  change  in  a  body  after  interment  for  a  year,  in  the 
fat  of  the  kidneys  and  omentum,  as  well  as  in  the  fatty  appendages  of  the 
large  intestines.  As  the  fat  of  the  body  is  contained  in  a  cellular  membrane 
(a  nitrogenous  compound),  and  is  traversed  by  the  blood  and  other  nitro- 
genous fluids,  the  nitrogen  is  as  readily  furnished  by  these,  as  by  the  fibrin 
of  the  muscles.  So,  again,  the  skin  and  fat,  separated  from  the  muscles, 
will  become  converted  into  adipocere.  The  fibrin  of  muscles,  therefore, 
although  unquestionably  it  may  be  one  source  of  the  ammonia,  is  not  the 
sole  source.  Oil  or  fat  exists  throughout  the  soft  organs  and  tissues  of  the 
whole  body  ;  hence  every  part  may  undergo  this  transformation.  When 
the  change  is  complete,  the  body  maintains  its  condition  for  many  years. 
Thus,  in  one  instance,  after  seventeen  years'  burial  in  a  grave,  an  ex- 
humed body  was  found  to  be  converted  into  this  substance,  and  many 
of  the  organs  could  still  be  identified  ('  Phil.  Med.  Exam.,'  April,  1847, 
p.  247). 

This  process  takes  place  most  readily — 1.  In  the  bodies  of  young  persons, 
the  fat  being  chiefly  external  and  very  abundant.  2.  In  those  adults  whose 
bodies  abound  in  fat.  8.  In  bodies  exposed  to  the  soil  of  water-closets. 
4.  In  those  immersed  in  water,  but  somewhat  less  rapidly  in  stagnant  than 
in  running  water.  5.  In  humid  soils,  especially  in  graveyards,  where 
numerous  bodies  have  been  piled  in  contact  with  each  other.  In  this  latter 
case,  those  which  are  situated  at  the  lowest  level  have  been  observed  to 
become  the  soonest  saponified.  The  period  required  for  saponification  to 
take  place  varies  according  to  circumstances.    Devergie  states  that  the 
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body  of  a  new-born  child  in  the  soil  of  water-closets  may  become  entirely 
saponified  in  from  six  weeks  to  two  months  ;  while  in  a  drowned  subject 
in  water,  saponification  may  be  partially  met  with  in  three  or  four  months  ; 
and  in  one  buried  in  a  damp  grave,  from  two  to  three  years  may  sometimes 
elapse  before  saponification  is  complete.  There  is  no  doubt,  however,  that 
the  process  may  take  place  partially  in  the  dead  body,  within  much  shorter 
periods  than  these.  A  body  floating  in  water  has  been  found  converted 
into  this  adipocerous  state  in  a  little  more  than  five  weeks ;  and  with  regard 
to  the  period  in  an  ordinary  grave,  the  case  of  a  female  may  be  referred 
to,  exhumed  at  Bristol,  in  1835,  after  fourteen  months'  interment.  The 
lower  part  of  the  body  was  here  found  adipocerous.  It  appears  that 
the  grave  was  very  damp,  and  the  line  of  adipocerous  transformation  in 
the  deceased  was  bounded  by  the  level  to  which  the  water  had  reached. 
These  facts  are  of  more  importance  than  may  at  first  sight  appear, 
since  a  legal  question  of  survivorship,  in  at  least  two  cases,  has  turned 
upon  the  shortest  period  required  for  the  production  of  true  adipocere  in 
the  dead  body  (see  also  p.  128,  et  seq.). 

Properties  of  Adipocere. — Fourcroy  and  other  chemists  have  described 
adipocere  as  an  unctuous,  soapy  substance,  varying  in  colour  from  a  pale 
white  to  various  shades  of  yellow  or  brown.  In  the  first  instance  it  is  soft, 
but  becomes  harder  and  lighter  in  colour  when  dried.  It  melts  at  200°  F., 
and  when  strongly  heated  in  air  gives  off  an  ammoniacal  odour,  takes 
fire,  and  burns.  It  is  easily  suspended  in  cold  water,  and  forms  an  opaque 
mixture  on  boiling.  Acids  decompose  the  solution  by  combining  with  the 
bases,  forming  salts.  When  heated  with  lime,  ammonia  is  evolved.  It  is 
only  partly  dissolved  by  boiling  alcohol.  Adipocere  with  a  calcareous  is 
harder  and  whiter  than  that  with  an  ammoniacal  base.  There  is  no 
trace  of  organized  structure  in  either. 

The  author  having  had  an  opportunity  of  examining  this  substance  as 
■it  is  found  in  bodies  after  long  interment  in  damp  graves,  a  description  of 
its  properties  is  here  subjoined.  A  man  named  Peter  Mawer  died  and  was 
buried  at  Boston  in  Oct.,  1854,  and  his  body  was  exhumed  for  judicial 
purposes  in  June,  1862.  The  condition  in  which  it  was  found  after  an 
interment  of  eight  years  has  been  already  described  (p.  103).  The 
white  substance  into  which  all  the  organs  had  been  completely  transformed 
was  unctuous  to  the  touch,  and  had  a  peculiar  and  highly  offensive  odour. 
When  completely  dried  it  was  soft,  white,  somewhat  brittle,  with  a  fibrous 
structure,  and  crumbled  under  the  knife.  Examined  by  the  microscope,  it 
presented  none  of  the  usual  characters  of  muscular  fibre.  It  appeared  to  be 
a  confused  network  of  fibres  cemented  by  a  white  fatty-looking  substance. 
It  had  a  disagreeable  x'ancid  odour,  which  was  increased  when  the  substance 
was  heated.  In  was  in  great  part  dissolved  by  alcohol,  and  the  solution 
became  opaque  on  adding  to  it  water.  It  readily  floated  on  water,  forming 
an  opaque  solution  when  boiled,  and  the  greater  part  was  dissolved,  but  the 
liquid  did  not  become  clear  on  filtration.  The  solution  had  a  slightly  acid 
reaction  to  litmus  paper.  When  heated  with  potash,  it  became  clear,  and 
evolved  ammonia.  The  substance  was  almost  entirely  soluble  in  potash, 
and  the  solution  gave  a  white  precipitate  with  acids.  The  potash  solution 
contained  no  trace  of  sulphur.  It  formed  a  red-coloured  liquid  when 
boiled  with  strong  hydrochloric  acid,  and  was  carbonized  by  sulphuric  acid. 
The  aqueous  solution  contained  no  calcium,  sulphates,  or  phosphates :  it 
contained  an  abundance  of  alkaline  chloride  with  animal  matter  which 
reduced  nitrate  of  silver.  It  was  only  partially  fused  at  212°  F.  When 
heated  in  a  close  tube,  it  gave  out  an  offensive  rancid  odour,  evolving 
ammonia  and  traces  of  sulphur  compounds  ;  it  readily  melted,  and  by  con- 
tinuing the  heat,  a  dense  oily  vapour  having  an  acid  reaction  distilled  over 
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— a  carbonaceous  residue  being  left  in  the  tube.  When  heated  on  platinum, 
it  melted,  took  fire,  and  burnt  with  the  bright  yellow  flame  of  a  hydro- 
carbon. It  left  an  ash  of  a  brownish  colour  owing  to  the  presence  of 
ferric  oxide ;  this  residue  amounted  to  five  per  cent,  of  its  weight.  The 
residue  was  in  great  part  soluble  in  water,  the  solution  having  a  strong 
alkaline  reaction  and  effervescing  with  acid.  It  contained  carbonates  of 
potassium  and  sodium,  phosphate  of  calcium,  and  chloride  of  sodium, 
as  well  as  traces  of  alkaline  sulphate  and  ferric  oxide.  Adipocere,  there- 
fore, does  not  appear  to  be  a  definite  compound.  It  is  a  variable  mixture 
of  the  fatty  portions  of  the  body  with  altered  organic  tissues.  It  contains 
in  a  concentrated  form,  besides  ammonia  as  a  result  of  decomposition, 
the  bases  as  well  as  the  salts  which  are  found  in  the  animal  solids  and 
fluids.  These  appear  to  be  intimately  combined  with  the  fatty  portions 
of  the  tissues. 

Casper  has  laid  down  certain  data  as  signs  of  death,  which  may  be 
here  summarized,  and  these  also  serve  to  determine  the  period  which  has 
elapsed  since  death,  due  allowances  being  made  for  the  modifying  circum- 
stances of  temperature,  &c.  : 

1.  Respiration  and  circulation  have  ceased,  and  not  even  the  faintest 
murmur  is  heard  on  auscultation.  The  eye  loses  its  lustre,  and  has  a 
peculiar  dull  listless  stare  ;  the  pupil  is  inactive  to  light.  No  stimulus  has 
any  power  of  producing  a  reaction.  The  whole  body  is  ashy  white.  The 
animal  heat  is  more  or  less  lost.  The  muscular  system  is  relaxed.  A  body 
which  only  presents  those  signs  of  death  may  be  regarded  as  that  of  a 
person  dead  from  ten  to  twelve  hours  at  the  longest. 

2.  The  eyeball  has  lost  its  vital  turgidity,  and  is  soft  or  inelastic. 
There  is  flattening  of  the  muscles  of  those  parts  of  the  body  on  which  it 
lies.  External  hypostases,  resulting  from  the  gravitation  of  the  blood  in 
the  capillaries,  form  and  increase  in  size.  They  usually  form  in  from 
eight  to  twelve  hours,  and  are  internal  as  well  as  external.  Cadaveric 
rigidity  has  set  in.  A  body  which  only  represents  these  four  signs  of  death, 
in  addition  to,  or  in  supercession  of  those  previously  detailed,  may  be 
presumed  to  be  that  of  a  person  who  had  died  within  from  two  to  three 
days  at  the  longest. 

3.  When  bodies  are  green  from  putridity,  bloated  and  excoriated,  the 
period  of  death  cannot  be  fixed  with  even  approximate  certainty ;  and  at 
the  expiry  of  one  month,  or  from  three  to  five  months  after  death,  carferis 
paribus,  cannot  with  any  certainty  be  distinguished  from  one  another. 

This  subject  will  be  again  referred  to  in  the  next  chapter. 


110     PUTREFACTION.     INFERENCE  OF  THE  TIME  OF  DEATH. 


CHAPTER  7. 

INFERENCE    OF    THE    PERIOD    OF  DEATH  IN  A  BODY  AFTER  PUTREFACTION — IN- 
STANCES   OF    RAPID    DECOMPOSITION    OF    THE    BODY  PROBABLE    CAUSES — 

DETERMINATION  OF  THE  TIME  OF  DEATH — PUTREFACTION  SUSPENDED  :  CASE  OF 

DESHA  PUTREFACTION   ACCELERATED — CASES  OF    MRS.    BYRNE  AND  JOSEPH 

MAHAIG — MARKS  ON  THE  SKIN — PROTRUSION  OF  THE  EYE  AND  TONGUE  AS 
A  RESULT  OF  PUTREFACTION  OR  STRANGULATION — PUTREFACTION  IN  WATER 
— PERIOD  OF  IMMERSION  IN  WATER. 

Inference  of  the  period  of  death  in  reference  to  a  body  after  Putrefaction. — 
Orfila,  after  having  devoted  many  years  to  the  investigation  of  this  subject, 
and  after  the  comparative  examination  of  some  hundreds  of  exhumed 
bodies  of  all  ages,  and  of  both  sexes,  came  to  the  conclusion  that  it  was 
beyond  the  reach  of  science  to  determine  with  accuracy  the  period  of  death, 
from  the  progress  of  putrefaction.  Bodies  which  had  been  buried  for  an 
equal  length  of  time  in  the  same  soil  under  apparently  similar  conditions, 
frequently  presented  such  differences  as  to  baffle  all  attempts  at  generaliza- 
tion. This  question  becomes  even  more  difficult,  when  the  body  is  sub- 
mitted to  examination,  and  none  of  the  conditions  under  which  the  person 
has  died,  or  to  which  the  body  has  been  exposed  after  death,  are  known. 
It  will  be  perceived  from  what  has  been  already  stated,  that  the  circum- 
stances which  affect  the  rate  and  progress  of  putrefaction,  are  numerous 
and  of  a  variable  character.  If  we  can  obtain  no  history  of  the  case,  a 
medical  opinion  can  be  little  more  than  a  conjecture  ;  if,  however,  we  are 
informed  of  the  atmospheric  and  other  conditions  to  which  a  dead  body 
has  been  exposed,  it  may  then  be  in  our  power  to  arrive  at  a  probable,  if 
not  a  definite  conclusion.  In  the  description  of  the  modifying  conditions 
above  given,  the  practitioner  will  find  some  points  which  may  render  him 
assistance,  or,  at  any  rate,  enable  him  to  avoid  some  of  the  serious  errors 
which  have  been  made  by  medical  witnesses  in  reference  to  this  subject. 
It  has  been  elsewhere  stated,  that  putrefaction  does  not  commonly  com- 
mence until  about  the  third  day  after  death,  at  any  rate  there  is  usually 
no  external  sign  of  the  process  until  that  date ;  but  there  are  many 
instances  known  of  its  commencing  almost  immediately  after  death,  and 
proceeding  with  great  rapidity,  while,  in  other  cases,  more  than  twenty 
days  have  passed  without  any  indication  of  j  its  presence. 

The  experience  of  Wilks,  who  inspected  more  than  four  thousand  dead 
bodies,  may  be  here  briefly  referred  to.  At  Guy's  Hospital,  most  cases 
are  inspected  -within  twenty-four  hours  after  death,  when,  as  a  rule,  the 
body  is  rigid  and  no  decomposition  has  taken  place.  If  after  two  or  three 
days  much  change  should  be  present,  it  is  generally  to  be  attributed  to 
some  peculiarity  in  the  cause  of  death.  The  decomposition  is  not  shown, 
as  at  a  still  later  period,  by  a  mere  change  of  colour,  as  a  greenish  hue  of 
the  abdomen,  but  by  a  redness  of  the  whole  body,  and  by  dark  stains  in 
course  of  the  superficial  veins.  Even  when  these  external  changes  are 
scarcely  observable,  there  maybe  found  considerable  alterations  within  the 
body,  shown  more  especially  in  a  discoloration  of  the  heart  and  arteries 
by  the  blood.  These  changes  appear  to  be  connected  with  a  diseased  state 
of  the  blood,  and  are  met  with  in  those  who  have  died  of  fever,  pyaemia, 
and  similar  maladies.  In  those  cases  of  strangulated  hernia,  in  which 
death  speedily  follows  an  operation,  the  post-mortem  changes  are  some- 
times observed  to  be  very  rapid.   It  is  a  common  observation,  that  moisture 
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in  the  atmosphere  appears  to  favour  decomposition  much  more  than  heat : 
thus  putridity  is  much  more  rapid  on  a  moist  winter's  day  than  on  a  hot 
dry  day  in  summer.  These  facts  may  be  illustrated  by  cases  from  the 
records. 

In  Sept.,  1855,  the  body  of  a  man  was  examined  thirty-eight  hours  after 
death  from  an  accident :  it  had  begun  to  undergo  decomposition  in  the 
ordinary  manner.  The  body  of  another  man,  who  had  died  of  phthisis, 
was  examined  forty-four  hours  after  death,  and  in  this  there  was  no  trace 
of  decomposition.  On  the  following  clay  an  inspection  was  made  of  the 
body  of  a  man  who  had  died  in  a  few  hours  after  fracture  of  the  ribs. 
Only  forty-eight  hours  had  elapsed  since  death,  but  considerable  decompo- 
sition had  already  taken  place. 

Sometimes  decomposition  is  so  rapid  that  in  a  few  hours  the  features  of 
a  person  are  unrecognizable.  A  man,  sat.  26,  died  in  Nov.,  1855,  of  typhoid 
fever  and  perforation  of  the  ileum.  The  weather  was  cold  and  moist. 
When  the  examination  was  about  to  be  made  sixteen  hours  after  death, 
the  body  was  wholly  unlike  that  of  the  man  when  alive.  There  was  no 
rigidity ;  the  whole  body  was  bloated ;  the  cellular  tissue  was  greatly  dis- 
tended, so  that  when  the  skin  was  pierced  the  gas  which  escaped  was 
easily  ignited.  The  colour  of  the  surface  was  of  a  reddish  hue.  The 
internal  organs  were  also  much  decomposed ;  of  a  dark  colour,  soft,  and 
emitted  a  very  foetid  odour.  The  liver  was  full  of  gas.  The  patient  was 
a  temperate  man,  and  had  resided  in  the  country. 

In  Nov.,  1864,  a  plethoric-  man  met  with  an  accident,  and  died  at  10 
o'clock  p.m.  Clegg  held  an  inquest  on  the  body  the  next  morning  at  11 
A.M.  Although  only  thirteen  hours  had  elapsed  since  death,  the  body  was 
highly  putrefied,  presenting  a  bloated  appearance,  and  the  face  was  so 
swollen  and  discoloured  that  the  features  could  not  be  recognized.  The 
gases  which  escaped  were  so  offensive  that  the  jury  could  not  approach 
the  body.    No  inspection  was  made. 

A  man,  ast.  35,  shot  himself  with  a  pistol,  producing  fracture  of  the 
skull  and  injury  to  the  brain,  from  which  he  died  in  six  days.  On  Dec. 
13th,  1854,  the  atmosphere  being  cold  but  moist,  the  body  was  brought 
into  the  room  for  examination,  thirteen  hours  after  death.  The  rigidity 
was  imperfect,  but  still  present  to  a  slight  degree  ;  the  body  was  warm  ; 
when  opened,  it  showed  that  a  remarkable  change  had  taken  place  inter- 
nally, so  that  it  was  even  suggested  whether  decomposition  had  not 
commenced  before  death.  The  brain  was  soft  and  decomposed  ;  the  lungs 
showed  recent  inflammation  and  the  air-tubes  were  deeply  stained  by 
imbibition ;  the  interior  of  the  heart  and  arteries  was  of  a  dark  purple 
colour,  and  the  clots  in  the  heart  were  mixed  with  air ;  the  peritoneum 
was  discoloured ;  the  liver  presented  a  remarkable  appearance,  it  was  full 
of  gas,  and  thus  resembled  a  mass  of  fermenting  dough ;  on  the  surface 
were  bubbles  of  gas  ready  to  burst :  this  organ  contained  two  small  pyasmic 
abscesses.  The  spleen  was  of  a  greenish  colour ;  the  kidneys  closely 
resembled  the  liver,  being  like  it  distended  from  decomposition,  and  con- 
taining gas-bubbles  throughout  their  substance.  (See  '  Guy's  Hosp. 
Rep.,'  1863,  p.  181.) 

In  addition  to  these  cases,  Wilks  met  with  another,  in  which  a  man, 
aet.  50,  died  from  an  accident  in  Dec,  1860.  He  lost  much  venous  blood, 
and,  without  showing  any  sign  of  rallying  from  the  accident,  died  on 
the  fourth  day  after  his  admission.  For  a  few  hours  before  death,  he 
suffered  from  great  difficulty  of  breathing,  and  his  pulse  was  not  per- 
ceptible. The  man  died  at  6  p.m.,  and  in  an  hour  or  two  his  body  was 
carried  to  the  dead-house.  The  weather  was  frosty,  and  there  was  a  hard 
frost  during  the  night  on  which  the  body  lay  in  the  dead-house.    On  the 
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following  day  (only  twenty  hour3  after  death),  putrefaction  had  advanced 
to  such  a  degree,  that  the  deceased  could  scarcely  be  recognized.  The 
skin  was  throughout  distended  by  the  gases  of  putrefaction.  All  the 
viscera  were  decomposed,  the  liver  contained  putrescent  gases,  and  even 
the  coats  of  the  gall-bladder  were  distended  with  them.  This  was  a  case 
of  rapid  death,  probably  from  blood-poisoning1. 

The  following  is  a  remarkable  instance  of  the  rapidity  with  which 
putrefaction  may  take  place  in  a  dead  body.  A  man,  set.  39,  was  admitted 
into  Guy's  Hospital  in  Oct.,  1849.  He  was  fat,  of  pale  complexion,  and  of 
intemperate  habits.  The  muscles  were  flabby.  He  died  suddenly  after 
a  few  days,  without  suffering-  from  any  symptoms  indicative  of  danger. 
His  death  took  place  at  10.30  p.m.,  the  body  remained  in  the  ward  until 
8  A.M.  the  following  morning,  the  air  having  a  temperature  of  from  60°  to 
65°  F.  The  conditions  as  to  cooling  and  rigidity  were  not  observed  during* 
the  night;  but  when  the  body  was  removed  at  the  hour  mentioned, 
decomposition  had  already  commenced.  The  skin  on  the  left  side  was 
raised  in  large  vesicles,  containing  a  bloody  liquid.  At  2.30  p.m.,  i.e.  sixteen 
hours  after  death,  the  entire  skin  was  more  or  less  of  a  blue  or  purple 
colour ;  the  eyes  protruded  from  the  sockets,  and  the  nostrils  were  filled 
with  a  bloody  froth,  from  which  minute  bubbles  of  gas  continually  issued. 
The  abdomen,  as  well  as  the  scrotum,  was  greatly  distended  with  gas. 
The  groins  were  much  putrefied  and  were  covered  with  minute  blood- 
vesicles.  Seventeen  hours  after  death  the  skin  of  the  neck  and  face  had  a 
bloated  and  tense  appearance  from  the  collection  of  gas  beneath.  Blue, 
green,  and  livid  red  discolorations  were  seen  more  or  less  over  the  whole 
surface,  with  vesicles  as  in  the  advanced  putrefaction  of  bodies  after  some 
days'  exposure  in  hot  weather.  The  gases  which  issued  in  jets  from  every 
part  of  the  skin  in  which  a  puncture  was  made,  were  highly  offensive. 
When  a  flame  was  applied  to  the  puncture,  the  gas  took  fire  with  almost 
explosive  violence.  The  gas  did  not  discolour  slips  of  paper  moistened' 
with  acetate  of  lead  or  nitrate  of  silver :  hence  neither  sulphuretted  nor 
phosphuretted  hydrogen  was  present.  It  burnt  like  marsh  gas  ;  and  was 
probably  this  gas,  mixed  with  other  gases  and  vapours  derived  from 
putrefaction.  When  the  tense  skin  of  the  scrotum  was  punctured,  a  jet 
of  marsh  gas  escaped,  which  burnt  steadily,  with  a  pale  yellowish  flame, 
for  above  a  minute.  No  post-mortem  examination  was  made.  ('  Med. 
Gaz.,'  1850,  vol.  45,  p.  17.) 

The  condition  of  this  body  in  reference  to  the  process  of  putrefaction 
was  such  as  Devergie  assigns  to  dead  bodies  at  a  period  of  six  to  twelve 
days  after  death,  on  the  assumption  that  they  have  been  freely  exposed  to 
the  air,  at  a  mean  temperature.  ('Med.  Leg.,'  vol.  2,  p.  406.)  Had  the 
body  of  this  person  been  found  in  a  house  under  these  circumstances,  and 
had  the  history  of  the  case  been  entirely  unknown,  a  medical  man,  asked 
to  assign  a  period  of  death,  from  common  experience  in  such  matters, 
might  have  declared  it  to  be  impossible  that  the  deceased  could  have  been 
living  within  twenty-four  hours  previously  to  the  discovery.  Suspicion 
might  thus  be  removed  from  persons  really  guilty  of  murder,  because  it 
might  be  proved  that  they  had  not  been  in  or  near  the  house  until  within 
a  day  of  the  discovery  of  the  body.  On  the  other  hand,  an  innocent 
person  who  had  been  seen  in  company  with  the  deceased  five  or  six  days 
previously,  or  who  had  voluntarily  remained  in  the  same  room  with  the 
body,  might  be  unjustly  charged  with  having  been  accessory  to  his  death. 
This,  with  other  instances  of  a  similar  kind,  shows  that  unusual  caution 
is  required  in  expressing  a  medical  opinion  on  the  time  at  which  death 
took  place,  in  bodies  which  are  found  much  decomposed. 

The  causes  of  this  rapid  access  and  progress  of  putrefaction  in  the 
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body  of  a  man  dying  in  the  prime  of  life,  cannot  be  assigned  to  the  season 
of  the  year,  or  to  the  operation  of  any  unusual  external  influences.  It 
may  have  been  due  to  the  condition  of  the  body,  especially  of  the  blood, 
at  the  time  of  death.  This  man  was  of  intemperate  habits,  with  a  flabby 
muscular  system,  and  low  vitality.  These  were  precisely  the  conditions 
favourable  to  the  speedy  loss  of  muscular  irritability  after  death,  with  the 
appearance  and  disappearance  of  cadaveric  rigidity  after  an  unusually 
short  duration.  The  fourth  or  putrefactive  stage  was  therefore  reached 
in  a  few  hours.  The  ward-temperature,  65°  F.,  was  favourable  to  the 
process,  and  the  blood  and  other  fluids  were  probably  prone  to  decom- 
position. Although  the  body  was  removed  into  a  cooler  atmosphere  on 
the  morning  following  death,  yet  the  process  having  once  commenced, 
progressed  with  great  rapidity. 

Marsh  described  a  case  of  a  somewhat  similar  kind.  A  man  who  had 
been  ill  about  fom-teen  days,  was  admitted  into  the  Hotel  Dieu,  at  Paris, 
under  Bally.  He  died  on  the  night  after  his  admission;  and  on  examina- 
tion only  eight  hours  afterwards,  his  body  presented  the  following  appear- 
ances : — The  whole  of  the  skin  was  distended  with  gases,  was  of  a  violet 
colour,  and  studded  with  a  vesicular  eruption  in  detached  spots,  the 
vesicles  being  filled,  some  with  a  reddish-coloured  serum,  and  others 
with  gas.  The  abdomen  was  also  much  distended  by  gas,  this  having 
accumulated  not  in  the  intestines,  but  in  the  cavity  of  the  peritoneum. 
Upon  cutting  into  any  emphysematous  part,  an  inflammable  gas  escaped 
which  was  readily  ignited  by  the  flame  of  a  candle.  From  a  perforation 
in  the  abdomen  it  issued  and  burnt  with  a  bluish  flame.  ('  Ed.  Med. 
Joui*n.,'  vol.  58,  p.  501.)  It  was  thought  this  state  of  the  body  indicated 
putrefaction  before  death ;  but  it  was  merely  an  instance  of  its  rapid 
supervention  after  death. 

The  experiments  and  observations  of  Brown-Sequard,"already  referred 
to,  tend  to  explain  many  of  the  supposed  anomalies  which  present  them- 
selves in  the  commencement,  progress,  and  duration  of  the  process  of 
putrefaction.  The  various  physical  and  physiological  conditions  which 
affect  muscular  irritability,  and  with  this,  cadaveric  rigidity  in  a  dead 
body,  equally  influence  the  process.  The  time  for  its  commencement  in 
a  dead  body  is  defined  by  the  cessation  of  cadaveric  rigidity,  and  this 
condition  again  has  its  commencement  defined  by  the  loss  of  muscular 
irritability.  Some  experiments  on  dogs,  elsewhere  related  (p.  59),  show 
that  when  rigidity  appears  and  disappears  shortly  after  death,  putre- 
faction is  speedily  manifested  in  a  body,  and  it  progresses  with  great 
rapidity.  It  has  been  long  known  that  the  flesh  of  hunted  or  over-driven 
animals  rapidly  undergoes  putrefaction.  Brown-Sequard  saw  two  sheep 
that  had  been  over-driven.  They  were  killed  by  the  section  of  the  carotid 
arteries.  In  less  than  five  minutes  after  death  rigidity  was  evident  in 
both  of  them ;  and  putrefaction  was  manifest  before  the  end  of  the  day, 
i.e.  in  less  than  eight  hours  after  death.  ('  Proc.  Roy.  Soc.,'  1861,  p.  210.) 
Whatever  exhausts  muscular  power  at  the  time  of  death,  whether  it  be 
violent  exercise,  disease,  or  poison,  tends  cceteris  paribus  to  accelerate 
putrefaction,  and  to  cause  it  to  spread  rapidly.  Thus  among  persons 
killed  by  lightning  or  by  strychnine,  the  body  of  one  may  putrefy  rapidly, 
while  that  of  another  goes  through  the  ordinary  course.  It  is  not  due 
so  much  to  the  effect  of  the  agent  as  it  is  to  the  mode  in  which  it  has 
destroyed  life. 

There  is  great  difficulty  in  the  practical  application  of  these  principles 
to  the  determination  of  the  probable  period  of  death,  in  reference  to  the 
body  of  a  person  found  dead.  Medical  opinions  are  frequently  required 
in  cases  of  alleged  child-murder  on  the  probable  date  of  death  of  a  child, 
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whose  body  has  been  found  in  a  putrefied  state.  With  a  due  regard  to  the 
conditions  under  which  the  body  has  been  placed,  a  medical  witness  may 
occasionally  be  able  to  say  whether  its  state  was  such  as  to  be  consistent 
or  inconsistent  with  the  delivery  of  an  accused  woman  at  a  particular 
period  of  time. 

Greater  difficulties  occur  on  charges  of  murder  in  reference  to  the  bodies 
of  adults  found  dead  under  suspicious  circumstances.    The  connection  of 
an  accused  person  with  the  act  may  occasionally  turn  upon  a  medical 
opinion  respecting  the  state  of  the  dead  body.    Beck  furnishes  a  case 
illustrative  of  this  statement.   A  man  named  Desha  was  charged  with  the 
murder  of  Francis  Baker.    The  deceased  was  last  seen  with  the  prisoner 
on  Nov.  2,  1824.    The  body  of  the  deceased  was  found  on  Nov.  8th,  i.e.. 
six  days  afterwards,  in  a  sheltered  hollow,  with  the  throat  cut,  several 
wounds  on  the  head,  and  a  wound  on  the  chest.    There  was  no  doubt  from 
the  nature  of  the  wounds  that  the  deceased  had  been  murdered,  and  that 
he  must  have  died  soon  after  their  infliction.  The  defence  of  the  prisoner 
rested  to  a  great  extent  on  the  condition  of  the  body  when  found,  the 
principal  question  being,  whether  the  state  of  the  body  was  consistent 
with  the  suggestion  of  violent  death  caused  six  days  previously.  When 
discovered,  it  had  undergone  so  little  change  that  it  was  considered  the. 
deceased  must  have  been  alive  some  days  after  the  prisoner  had  been  last 
seen  in  his  company.    The  body  when  first  found,  is  described  as  having 
been  a  little  stiff ;  but  after  being  carried  some  distance  it  became  pliant. 
There  was  no  appearance  of  putrefaction  about  it,  either  by  the  smell  or  by 
any  change  of  colour  in  the  skin.    In  two  days  after  its  discovery,  during 
which  period  it  had  been  placed  in  a  room  in  which  there  was  a  fire, 
putrefaction  set  in,  and  the  abdomen  and  face  became  much  swollen  and 
decomposed.  At  this  time,  i.e.  the  eighth  day  after  the  deceased  had  been 
seen  alive,  much  blood  issued  from  the  wounds  ;  according  to  one  medical 
witness  the  wounds  at  this  date  appeared  fresh,  according  to  another  they 
did  not.  There  was  some  conflicting  evidence,  lay  and  professional,  on  the 
question  whether  putrefaction  could  be  so  completely  suspended  daring- 
eight  days  as  it  had  been  in  this  instance.    The  counsel  for  the  prisoner 
dwelt  upon  the  absence  of  the  process  as  a  proof  that  death  must  have  been 
recent,  and  therefore  that  the  prisoner  could  have  had  no  share  in  it.  The 
judge  also  inclined  to  this  view.    In  addressing  the  jury  he  said,  '  It  is 
difficult  to  suppose  that  a  body,  at  this  or  any  season  of  the  year,  could 
have  remained  that  long  without  exhibiting  some  symptoms  of  putrescence : 
connect  also  that  in  two  or  three  days  after  it  was  found,  it  did  show  such 
symptoms  as  in  that  time  might  naturally  be  expected.'  Another  singular 
point  raised  in  the  prisoner's  favour,  was  that  the  beard  had  grown  after 
the  discovery  of  the  body,  and  it  was  quite  short  when  it  was  first  seen, 
and  had  the  appearance  of  having  been  recently  shaven  ;  but  in  the  interval 
of  Tuesday  and  Thursday,  after  its  discovery,  it  had  become  a  little  longer. 
Counsel  contended  that  the  beard  will  grow  after  death  ;  and  as,  when  the 
body  was  found,  the  chin  was  cleanly  shaven,  this  pointed  to  recent  and 
not  to  remote  death,  as  the  beard  would  have  already  become  elongated 
when  the  body  was  found,  had  the  deceased  been  dead  six  days.  The 
medical  witnesses,  in  reference  to  this  theory,  stated  that  the  appearance 
of  growth  after  death  was  to  be  ascribed  to  a  shrinking  of  the  skin.  The 
jury  returned  a  verdict  of  guilty.    The  prisoner  subsequently  destroyed 
himself,  and,  while  dying  from  his  wounds,  protested  his  innocence  of  this 
crime.    ('Beck's  Med.  Jur.,'  vol.  2,  p.  45.)    This  case  does  not  appear  to 
present  much  difficulty.   The  fact  that  the  body  of  the  deceased  remained 
six  days  in  a  sheltered  spot  during  the  month  of  November,  without  under- 
going any  of  the  usual  changes  from  putrefaction,  is  consistent  with  death 
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six  days  previously.  When  found,  the  body  had  reached  the  third  stage 
described  by  Devergie :  it  was  cold  and  pliant,  or  readily  became  so  ;  it 
had  passed  through  the  stage  of  cadaveric  rigidity.  According  to  the 
observations  of  Devergie,  a  dead  body,  cceteris  paribus,  would  assume  this 
condition  in  from  three  to  eight  days  after  death.  The  fact  that  putre- 
faction came  on  in  two  or  three  days  after  its  discovery,  is  fully  explained 
by  the  cessation  of  cadaveric  rigidity  and  the  high  temperature  to  which 
the  body  was  then  exposed.  The  state  of  the  beard  did  not  justify  the 
inference  that  death  had  been  more  recent.  Neither  the  age  nor  the  con- 
dition of  the  deceased's  body  is  stated,  but  it  is  clear  that  he  died  suddenly 
from  loss  of  blood,  as  well  as  other  injuries.  It  maybe  inferred,  therefore, 
that  his  muscular  system  was  endowed  with  the  ordinary  amount  of 
irritability.  In  cases  of  healthy  persons  suddenly  killed  by  decapitation, 
Brown-Sequard  observed  that  cadaveric  rigidity  did  not  appear  until  ten 
or  twelve  hours  after  death,  and  that  it  lasted  more  than  a  week  when  the 
weather  was  not  extremely  warm.  The  retardation  of  putrefaction  in  the 
above  case  may  have  been  due  to  a  similar  cause. 

The  medical  difficulty  in  the  case  of  Desha  arose  chiefly  from  the  sus- 
pension of  the  putrefactive  process  beyond  the  average  period.  Other 
cases  have  occurred,  in  which  the  rapid  access  of  putrefaction  following 
sudden  death  has  implicated  persons  in  charges  of  murder,  and  they  have 
narrowly  escaped  conviction,  apparently  because  the  changes  produced  by 
putrefaction  had  been  mistaken  for  the  effects  of  violence.    In  1842, 
Ellen  Byrne  was  tried  at  the  Commission  Court,  Dublin,  for  the  murder 
of  her  husband,  by  strangulation,  suffocation,  or  other  violence  ('The 
Trial  of  Mrs.  Ellen  Byrne,  for  the  Murder  of  Mr.  Augustine  Byrne, 
specially  reported  by  T.  R.  Dunckley,'  Dublin,  1842).    The  prisoner 
and  the  deceased,  who  were  in  a  respectable  condition  of  life,  were  in  the 
habit  of  drinking  to  excess.    On  this  occasion  they  had  retired  to  their 
bedroom,  and  about  four  days  after  the  deceased  had  been  last  seen  alive 
and  eight  days  after  they  had  been  in  the  room,  the  body  of  the  husband 
was  found  dead  on  the  bed,  while  the  wife  was  in  the  room.    She  pro- 
fessed not  to  know  that  her  husband  was  dead,  and  sent  for  a  medical  man. 
From  his  evidence,  it  appeai'ed  that  when  he  first  saw  the  body  on  the 
evening  of  July  9th,  it  was  so  much  decomposed,  that  he  was  led  to 
believe  the  deceased  had  been  dea,d  at  least  four  or  five  days.    The  face 
and  neck  were  black,  and  decomposition  had  gone  on  to  such  a  degree  in 
these  parts,  as  to  obliterate,  it  was  believed,  any  marks  of  violence  that 
might  have  been  there  at  the  time  of  death.    The  right  eye  was  protruded 
— the  tongue  projected  between  the  teeth  to  about  half  an  inch  :  the 
ears  were  black,  the  lips  swollen,  and  the  fingers  contracted.  There 
was  a  frothy  liquid  issuing  from  the  mouth  and  nostrils  in  bubbles,  and 
living  maggots  were  seen  in  these  parts.  The  whole  of  the  body  was  greatly 
swollen,  discoloured,  and  passing  rapidly  into  a  state  of  decomposition. 
When  first  seen,  the  deceased  was  lying  on  his  face.    There  was  a  faint, 
heavy  smell  in  the  room.  An  inspection  made  the  next  day  revealed  the  fact 
that  putrefaction  had  taken  place  in  all  parts  :  but  the  head  and  neck  were 
most  decomposed — the  black  colour  of  the  skin  appeared  to  decline  as  it 
got  down  to  the  lower  part  of  the  neck.    Internally,  the  heart  was  empty, 
and  the  vessels  of  the  brain  were  perfectly  empty:  the  blood  was  fluid. 
Fseculent  matter  had  been  discharged  from  the  bowels  before  death. 

There  were  two  medical  questions  in  this  case,  on  which  the  guilt  of 
the  prisoner  rested  :  1.  When  did  the  deceased  die?  and,  2.  Was  death 
to  be  ascribed  to  violent  or  natural  causes  ?  On  July  1st,  eight  days  before 
his  body  was  found,  the  deceased  had  retired  to  his  bedroom  with  his  wife, 
and  during  that  time  a  large  quantity  of  spirits  had  been  taken  to  the 
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room  and  consumed  by  him,  by  his  wife,  or  by  both  together.  On  the  3rd, 
the  voice  of  deceased  was  heard,  as  if  he  and  his  wife  were  quarrelling. 
On  the  4th  they  were  not  seen  :  on  the  5th,  a  man-servant  deposed  that 
he  was  called  upstairs  by  the  deceased,  who  spoke  to  him,  and  gave  him 
half-a-crown  to  fetch  whisky.  He  then  heard  the  deceased's  voice,  and 
saw  his  bare  arm  through  the  partly  opened  door;  but  from  the  position 
in  which  he  was  placed,  he  could  not  see  the  whole  of  the  deceased's  body. 
After  this  date  the  deceased  was  neither  seen  nor  heard — he  was  found 
dead  on  the  evening  of  July  9th,  his  body  being  then  in  the  highly  decom- 
posed state  above  described.  On  July  6th,  the  prisoner  left  the  bedroom 
for  a  short  time,  and  closed  the  door.  On  the  7th  and  8th,  she  was  seen 
at  the  door  of  the  bedroom  by  the  man-servant,  and  on  the  latter  day  by 
her  maid-servant,  and  she  was  then  quite  sober,  and  spoke  to  them  as 
usual.  On  the  9th,  at  10  a.m.,  she  ordered  the  servant  to  bring  up  two 
cups  of  tea.  Between  6  and  8  p.m.  on  that  day,  she  suddenly  called  to  one 
of  her  sons,  to  turn  the  deceased  on  his  back.  One  entering  the  bedroom, 
he  found  the  deceased  dead,  and  the  body  as  above  described.  As  the 
prisoner  had  been  in  the  bedroom  alone  with  the  deceased,  either  living 
or  dead,  from  July  5th  when  he  was  last  seen,  until  the  9th,  she  must,  it 
was  alleged,  have  been  cognizant  of  his  death,  if  it  had  not  been  directly 
caused  by  some  act  on  her  part.  The  prisoner  made  two  statements  : 
first,  that  she  slept  in  the  bed  on  the  7th  and  8th,  and  that  the  deceased 
died  on  the  8th.  She  subsequently  stated  that  he  died  on  the  9th,  the 
day  on  which  the  body  was  discovered. 

From  the  state  of  decomposition  of  the  body,  two  of  the  medical  witnesses 
for  the  prosecution  assigned  a  period  of  at  least  four  or  five  days,  during- 
which  deceased  must  have  been  dead.  Two  declined  to  give  an  opinion 
as  to  the  number  of  days,  but  Geoghegan  stated  his  belief  that  such 
changes  might  take  place  in  from  twenty-eight  to  thirty  hours.  A 
medical  witness  called  for  the  defence  deposed  that  he  had  seen  a  body 
as  much  decomposed  twenty-four  hours  after  death.  On  referring  to  cases 
elsewhere  related,  it  will  be  perceived  that  the  shorter  period  assigned  by 
these  two  witnesses,  one  for  the  prosecution  and  the  other  for  the  defence, 
is  quite  within  the  limits  assigned  by  experience,  although  instances  of  such 
rapid  putrefaction  are  not  common.  In  this  case,  however,  it  must  be 
remembered  that  the  dead  body  was  shut  up  in  a  close  room,  at  the  hottest 
period  of  the  year,  and  the  circumstances  were  therefore  most  favourable 
to  the  process.  Admitting  that  this  was  an  exceptional  instance  of  rapid 
decomposition,  the  changes  described  by  the  witnesses  might  have  occurred 
within  twenty  hours  of  the  time  at  which  the  body  was  discovered,  thus 
carrying  the  death  to  the  night  of  the  8th,  at  the  time  when  prisoner  was, 
according  to  her  statement,  in  bed  with  the  deceased. 

The  other  question,  as  to  the  cause  of  death,  gave  rise  to  a  conflict  of 
opinion.  On  the  one  hand  it  was  alleged  that  the  appearances  in  the 
body,  i.e.  the  black  and  decomposed  condition  of  the  head  and  neck 
compared  with  other  parts,  the  protrusion  of  one  eye  from  its  socket,  and 
the  projection  of  the  tongue  between  the  lips,  as  well  as  the  absence  of 
any  natural  cause  of  death,  were  medical  proofs  that  deceased  had  died 
by  strangulation  and  not  by  any  disease  or  accident.  On  the  other  hand 
it  was  asserted  that  the  deceased  might  have  been  accidentally  suffocated 
while  helplessly  intoxicated,  by  falling  with  his  mouth  on  the  pillow, 
or  that  he  might  have  been  carried  off  by  a  sudden  attack  of  apoplexy 
or  epilepsy.  The  discoloration  of  the  face,  the  protrusion  of  the  eye  and 
tongue,  and  the  discharge  of  fasces,  might  be  accounted  for  by  his  dying 
during  a  convulsive  struggle;  while  the  two  supposed  indications  of 
strangling  afforded  by  the  eye  and  tongue,  might  be  simply  the  result 
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of  the  advanced  state  of  decomposition  in  which  the  body  was  found.  All 
the  witnesses  were  agreed  that  there  were  no  marks  on  the  neck  to 
indicate  death  by  strangulation  ;  but  this  want  of  physical  evidence  was 
accounted  for  by  some  of  them,  on  the  theory  that  all  such  marks  would 
be  completely  obliterated  by  putrefaction.  The  heart  contained  no  blood, 
the  vessels  of  the  brain  were  empty,  and  the  blood  in  the  body  was  fluid 
and  dark-coloured.  The  state  of  the  lungs  is  not  mentioned,  nor  the 
condition  of  the  larynx  and  air-passages,  so  that  it  is  left  uncertain 
whether  any  mechanical  cause  of  obstruction  existed  in  these  parts.  The 
emptiness  of  the  heart  was  adverse  to  the  theory  of  death  by  strangulation 
(asphyxia),  and  was  referred  to  the  mechanical  effect  of  the  gases  of 
putrefaction  on  the  organ.  The  emptiness  of  the  vessels  of  the  brain  was 
left  unexplained.  It  was  inferred  by  most  of  the  witnesses  for  the  prose- 
cution, that  the  marks  of  manual  strangulation  on  the  neck  externally, 
and  the  usual  appearances  of  asphyxia  internally,  had  existed  at  the  time 
of  death,  and  that  these  appearances  had  been  destroyed  by  putrefaction. 
Those  who  adopted  this  view  contended  that  the  protruded  eye  and  tongue 
were  conditions  which  had  resulted  from  strangulation  alone,  and  that 
they  could  not  be  produced  or  removed  by  rapid  putrefaction. 

The  alleged  guilt  of  the  prisoner  rested  chiefly  on  these  two  points. 
The  facts  showed,  even  allowing  no  more  than  twenty  hours  to  have 
elapsed  between  death  and  the  discovery  of  the  body,  that  the  prisoner 
must  have  been  cognizant  of  the  death  ;  and,  unless  hopelessly  insensible 
from  drink,  which  appears  to  have  been  disproved  by  the  evidence,  she 
would,  it  was  suggested,  if  innocent,  have  given  an  alarm.  She  ultimately 
called  to  her  son,  and  no  reason  can  be  assigned  why  she  did  not  call 
for  assistance  earlier.  It  was  impossible  to  assume  that  she  was  specu- 
lating on  the  rapid  decomposition  of  the  body,  and  watching  for  the  stage 
when  marks  of  violence  would  be  obliterated.  No  motive  could  be 
assigned  for  the  murder,  nor  for  her  remaining  shut  up  in  the  same  room 
with  her  husband,  as  it  was  alleged,  for  four  or  five  days.  Under  these 
circumstances,  with  the  admission  by  some  of  the  scientific  witnesses, 
that  the  protrusion  of  the  eye  and  tongue  might  have  been  caused  by 
putrefaction,  the  jury  returned  a  verdict  of  not  guilty.  There  was 
nothing  to  exclude  the  supposition  that  the  deceased  might  have  died  in 
an  epileptic  fit,  as  a  result  of  excessive  drinking.  In  any  case,  it  was 
obvious  that  the  body  had  undergone  rapid  putrefaction.  The  greater 
decomposition  observed  in  the  head  and  neck  might  have  arisen  from 
the  congestion  of  blood  in  the  superficial  vessels.  As  other  causes  besides 
manual  violence  may  produce  congestion  of  the  head  and  neck,  the 
blackening  of  these  parts  in  a  highly  decomposed  body  furnished  no 
medical  evidence  of  homicide.  The  protrusion  of  the  eye  and  tongue  did 
not  strengthen  the  theory  of  strangulation,  since  it  was  propei'ly  admitted 
by  some  of  the  medical  witnesses  that  these  conditions  were  consistent 
with  the  effects  of  putrefaction  in  an  advanced  stage.  There  was,  there- 
fore, no  medical  evidence  to  show  that  deceased  had  died  by  violence ; 
and,  instead  of  drawing  the  inference  that  such  evidence  had  existed  and 
had  been  destroyed  by  putrefaction,  it  would  have  been  safer  to  have  said 
that  the  highly  decomposed  state  of  the  body  prevented  any  correct 
medical  opinion  from  being  formed.  No  opinion  went  the  length  of 
affirming  that  death  was  necessarily  produced  by  violence;  and  the  jury 
were  informed  by  the  judge  that  they  were  not  to  convict  the  prisoner 
on  probability,  however  strong,  or  on  a  mere  preponderance  of  medical 
opinion. 

The  medical  evidence  at  this  trial  raised  the  question  whether  a 
protrusion  of  the  eye  and  tongue  in  a  highly  decomposed  state  of  the 
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head  and  neck  should  or  should  not  be  regarded  as  an  absolute  proof  of 
homicidal  violence  applied  to  the  neck.  One  of  the  scientific  witnesses 
affirmed  that  these  states  could  not  result  from  putrefaction.  Another 
deposed  that  they  might  result  from  gaseous  decomposition  taking  place 
in  the  orbit ;  the  gases  thus  confined  would  cause  a  projection  of  the  eye 
and  its  coverings,  while,  in  reference  to  the  tongue,  the  effect  might  be 
aided  by  the  face  being  inclined  downwards,  and  the  mouth  being  partly 
open.  The  fact  that  only  one  eye  was  protruded  is  less  reconcilable  with 
the  effect  of  mechanical  pressure  on  the  neck  than  with  the  theory  that 
decomposition  took  place  from  effusion  of  blood  or  other  causes  more  in 
one  orbit  than  in  the  other.  With  regard  to  the  tongue,  whatever  causes 
congestion  of  the  head  and  neck  is  likely  to  cause  congestion  of  this 
organ ;  and  putrefaction,  by  the  production  of  gas  in  its  substance,  may 
lead  to  its  enlai'gement  and  protrusion. 

It  is  strange  that  the  protrusion  of  the  eye  as  a  result  of  putrefaction 
should  have  been  doubted  and  even  denied,  by  some  of  the  witnesses  at 
this  trial.  So  conflicting  was  the  evidence  regarding  this  appearance, 
that  Geoghegan  made  it  a  subject  of  experiment  on  the  dead  body  of 
a  child,  and  he  observed  that  the  eyes  protruded  as  a  result  of  decom- 
position on  the  eighth  day ;  and  they  began  to  present  the  appearance  of 
protrusion  on  the  fourth  day.  A  case  of  rapid  putrefaction,  in  which 
both  eyes  protruded  as  early  as  sixteen  hours  after  death,  is  reported 
('Med.  Gaz.,'  Jan.,  1850,  p.  17).  The  time  at  which  such  an  appearance 
may  present  itself  after  death,  must  obviously  depend  on  the  period  at 
which  gaseous  putrefaction  takes  place  in  the  orbits.  Although,  in  the 
dead,  the  eyes  are  usually  collapsed  owing  to  transudation  of  the  fluids, 
yet  it  has  been  pointed  out  by  Orfila,  that  the  lids  may  bulge  forwards 
and  the  eyes  protrude,  from  the  production  of  gases  within  the  cranium 
and  orbits. 

In  1863  a  trial  took  place,  involving  questions  almost  identical  with 
those  which  arose  at  the  trial  of  Mrs.  Byrne  (Beg.  v.  Mahaig,  Kingston 
Wint.  Ass.,  1863).  On  this  occasion  the  body  of  a  woman  was  found 
dead  in  a  room  in  an  advanced  state  of  putrefaction.  The  deceased  and 
her  lover,  a  soldier,  had  retired  to  a  bedroom  some  days  before,  and  had 
kept  themselves  there  secluded :  the  soldier  was  found  with  his  throat 
severely  cut.  This  man  was  charged  with  the  murder  of  the  deceased, 
by  strangling  her  with  a  rope,  and  the  medical  questions  to  be  solved 
were :  How  long  had  she  been  dead  ?  and,  Did  she  die  from  strangula- 
tion, or  any  other  cause  ?  The  author  attended  the  inquest  and  the  trial 
on  the  part  of  the  Crown,  having  made  an  analysis  of  the  stomach  in 
order  to  determine  whether  poison  was  present  therein.  Taking  the  two 
questions  in  their  order,  it  may  be  observed  that  the  medical  evidence 
showed,  that  when  the  deceased  was  first  discovered,  on  Nov.  6,  at  6.30  a.m., 
she  was  lying  on  her  back  in  bed,  her  body  being  covered  with  clothes  as 
usual,  the  head  and  neck  only  being  exposed.  There  was  a  pillow  lying 
loosely  over  the  face.  There  was  no  rigidity,  and  the  hands  were  not 
clenched.  The  upper  part  of  the  body,  including  the  head,  neck,  and 
shoulders,  was  very  much  decomposed.  The  skin  of  the  face  was  so  black 
that  the  features  could  not  be  distinguished.  The  tongue  was  protruded 
and  swollen.  The  lips  were  everted  and  blown  up  with  gas.  Gases 
escaped  from  between  the  tongue  and  lips  with  a  slight  hissing  sound. 
The  abdomen  was  enormously  distended  with  gas,  and  at  the  lower  part 
much  discoloured.  On  opening  its  cavity  the  intestines  protruded.  The 
liver  was  in  a  putrefied  state.  On  cutting  into  the  skin  of  the  chest  a 
large  quantity  of  air  escaped  ;  the  lungs  were  found  collapsed,  and  the 
heart  was  empty  and  contracted.    Owing  to  the  putrefied  condition 
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the  body  the  head  was  not  examined.  From  the  blackened  and  decom- 
posed state  of  the  upper  part  of  the  body,  a  medical  witness  formed  the 
opinion  that  death  had  been  caused  by  violence,  and  he  inferred  that 
deceased  must  have  been  dead  for  some  time. 

According  to  the  evideuce,  the  prisoner  and  deceased  took  the  bedroom 
as  a  lodging*  at  the  public-house  on  Nov.  3.  The  woman  was  seen  on 
that  night  about  nine  o'clock,  as  well  as  the  following  morning.  On  the 
last  occasion  the  landlady,  who  took  the  breakfast  to  the  door  of  the  room, 
saw  her  face  in  bed.  She  was  lying  still,  and,  as  she  did  not  speak,  the 
witness  could  not  say  whether  she  was  then  living  or  dead.  It  was 
observed,  however,  that  of  the  breakfasts  taken  up,  which  had  been 
ordered  for  two  the  previous  evening,  only  one  was  eaten.  From  that  time 
deceased  was  not  seen  alive.  The  prisoner  came  downstairs  on  Nov.  5, 
at  9  a.m.  There  was  nothing  unusual  in  his  appearance  or  manner. 
He  asked  to  borrow  a  razor  to  shave  himself,  but  there  was  no  razor  in 
the  house.  Breakfasts  were  not  taken  up  that  morning ;  and  the  follow- 
ing morning,  as  neither  appeared,  the  room  was  entered,  and  the  body  of 
deceased  was  then  found  in  the  state  described.  The  prisoner  was  lying 
on  the  bed  with  his  throat  severely  cut :  the  wound  had  obviously  been 
inflicted  some  hours,  and  had  bled  a  great  deal. 

From  the  time  when  the  deceased  was  last  seen  living,  about  sixty  hours 
had  elapsed.  Considering  that  the  weather  was  close  and  damp,  and  the 
body  shut  up  in  a  small  room,  there  was  ample  time  for  the  putrefactive 
changes  described  to  have  taken  place  ;  although  such  a  degree  of  putre- 
faction is  rarely  seen  until  after  the  lapse  of  three  or  four  days  in  warm 
damp  weather.  It  was  therefore  an  exceptional  instance  of  rapid  decom- 
position, like  those  elsewhere  described.  As  the  prisoner  alone  was  in  the 
room  with  the  deceased,  he  must  have  been  cognizant  of  her  death ;  and 
yet  he  gave  no  alann.  His  statement  was,  that  they  had  both  resolved 
to  die  ;  that  they  had  purchased  poison  on  the  3rd,  and  took  it  on  the 
evening  of  that  day,  and  that  the  deceased  died  in  his  arms.  In  the  after- 
noon, having  left  the  room  for  a  short  time,  he  found  on  his  return  a  cord 
round  her  neck,  which  he  removed.  The  highly  decomposed  condition 
of  the  body  was  consistent  with  his  statements;  for  although  one  day 
might  be  sufficient  for  such  changes,  they  are  seldom  witnessed  in  less 
than  two  days.  This  would  place  the  death  of  the  deceased  on  the  night 
of  the  3rd. 

The  main  question,  however,  was  this : — had  the  deceased  been 
strangled  by  the  prisoner  on  that  night,  or  did  she  die  from  any  other 
cause  ?  The  putrefied  condition  of  the  body  was  consistent  with  either 
hypothesis,  and  it  was  a  strong  circumstance  against  him  that  he  had 
remained  in  the  room  with  the  dead  body.  There  was,  however,  an  entire 
absence  of  motive  for  the  alleged  murder.  The  prisoner  and  the  deceased 
had  been  apparently  happy  together.  No  quarrelling  or  struggling  was 
heard  at  any  time  by  the  people  of  the  house.  There  were  no  marks  of  vio- 
lence on  her  person  indicative  of  struggling  or  resistance.  It  was  proved, 
as  prisoner  had  stated,  that  the  deceased  had,  on  Nov.  3,  purchased  at  a 
druggist's,  under  a  false  pretence,  a  threepenny  packet  of  Butler's  vermin- 
killer.  This  contains  about  one  grain  of  strychnine,  mixed  with  soot  and 
flour ;  and  the  paper  wrapper  of  this  packet,  with  the  empty  bag  which 
had  contained  the  poison,  was  found  in  the  prisoner's  possession.  Several 
letters  written  by  the  prisoner,  one  apparently  at  the  dictation  or  with  the 
cognizance  of  deceased,  referred  to  their  mutual  intention  to  destroy 
themselves;  and  another,  dated  Nov.  4,  stated  that  the  deceased  had 
taken  poison  and  had  died  in  his  arms.  With  these  facts  there  was 
reason  to  believe  that  the  deceased  had  really  taken  the  poison  which  she 
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herself  had  purchased,  and  had  died  from  its  effects.  Assuming  that 
muscular  irritability  had  been  exhausted  by  violent  tetanic  convulsions 
before  death,  and  that  the  deceased  had  died  in  one  of  these  convulsive  fits 
with  great  congestion  of  the  head,  the  rapid  putrefaction  and  the  blacken- 
ing of  the  features  from  the  decomposed  blood  in  the  vessels,  would  then 
be  explained.  The  empty  and  contracted  state  of  the  heart  was  also  con- 
sistent with  this  view.  The  stomach  was  examined  chemically  by  the 
medical  man  who  was  first  called  in  to  see  the  deceased.  He  found  it  empty, 
containing  only  mucus  with  some  black  particles,  the  nature  of  which 
could  not  be  defined.  It  was  at  first  thought  that  it  contained  strych- 
nine, but  on  making  an  analysis  of  the  remainder  of  the  stomach,  and  the 
spirit  in  which  it  had  been  preserved,  the  author  found  that  it  contained  no 
strychnine,  and  that  the  chemical  results  which  had  led  to  this  conclusion 
were  owing  to  the  colouring  action  of  sulphuric  acid  on  bichromate  of  potas- 
sium in  contact  with  organic  matter.  In  the  state  in  which  the  stomach 
was  brought,  cut  into  two  portions  and  macerated  in  spirit,  it  was  im- 
possible to  determine  whether  it  had  originally  contained  starch  or  soot 
(the  substances  with  which  the  strychnine  in  the  purchased  powder  was 
mixed),  or  gin  (the  liquid  in  which  the  prisoner  said  the  deceased  had 
taken  the  poison).  This  negative  result  did  not  show  that  the  deceased 
could  not  have  died  from  the  effects  of  a  small  dose  of  strychnine  (half 
a  grain)  such  as  would  be  contained  in  one  half  of  the  packet  which 
she  purchased :  for  such  a  quantity  might  have  been  removed  by 
absorption,  especially  as  the  poison  was  taken  on  an  empty  stomach.  The 
theory  adopted  by  the  medical  men  who  examined  the  body,  was  that 
deceased  had  probably  taken  strychnine,  but  that,  before  the  poison  had 
had  time  to  operate  fatally,  she  had  been  strangled  by  the  prisoner  by 
means  of  a  rojje  placed  round  her  neck.  This,  in  their  judgment,  would 
account  for  the  contracted  and  empty  state  of  the  heart  and  lungs  :  they 
assumed  that  as  the  strychnine  was  in  the  system,  it  would  prevent  that 
accumulation  of  blood  in  these  organs  which  is  considered  to  be  charac- 
teristic of  death  by  asphyxia.  Another  suggestion  was,  that  assuming 
strychnine  not  to  have  been  taken  by  deceased,  the  empty  condition  of  the 
heart  and  lungs  might  be  accounted  for  by  the  effect  of  gaseous  putrefac- 
tion in  the  abdomen.  A  few  ounces  of  bloody  serum  "were  found  in  the 
cavity  of  the  chest,  but  no  blood  was  present  in  the  heart  or  great  vessels 
connected  with  it. 

As  the  head  was  not  examined,  and  the  internal  appearances  of  the 
chest  did  not  support  the  theory  of  death  by  strangulation,  it  was  sought 
to  establish  this  view  by  the  external  appearances.  Here,  however,  the 
same  difficulty  arose  as  in  the  preceding  case.  The  advanced  state  of  decom- 
position in  the  head  and  neck  rendered  the  medical  conclusions,  to  say  the 
least,  unsafe.  The  facts  relied  upon,  to  show  that  the  deceased  had  died  from 
strangulation,  were, — L  The  black  and  decomposed  state  of  the  head  and 
neck,  compared  with  other  parts  of  the  body.  2.  Certain  marks  found  on 
the  neck,  at  the  upper  part,  and  chiefly  on  the  left  side.  3.  The  peculiarly 
moist  condition  of  the  head  and  upper  part  of  the  neck,  and  the  drier 
appearance  of  the  lower  part,  near  the  chest.  4.  The  enormous  distension 
of  the  head,  and  the  protrusion  of  the  tongue  between  the  lips. 

The  first  and  third  reasons  assigned  indicate,  not  the  cause  of  death, 
whether  by  violence,  disease,  or  poison,  but  simply  an  advanced  stage  of 
putrefaction,  in  a  case  in  which  death  had  taken  place  suddenly,  and 
the  conditions  were  favourable  to  this.  The  surgeon  who  first  inspected 
the  body,  found,  on  the  day  following  its  discovery,  three  marks  on  the 
neck,  corresponding  to  three  similar  marks  at  the  back  part.  There  was 
no  abrasion  of  the  cuticle  in  front,  nor  any  indentation  or  depression,  but 
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at  the  back,  the  cuticle  was  peeling-  off  as  the  result  of  putrefaction,  and 
serum  exuded  from  it.  On  removing  the  integuments  there  was  no 
appearance  of  escape  or  coagulation  of  blood  beneath;  and  this  is  generally 
found  in  death  from  strangulation.  The  cellular  tissue  was  much  blown 
up  with  the  gases  of  putrefaction.  At  the  ad  journed  inquest  before  the 
coroner,  while  the  facts  were  recent,  the  witness  had  thus  described  the 
appearances  on  the  neck :  '  On  the  external  surface  of  the  neck,  there 
were  two  or  three  indistinct  marks,  most  distinct  on  the  left  side.  On 
removing  the  skin,  there  was  not  the  least  escape  of  blood,  but  here  and 
there  the  muscular  tissue  was  more  discoloured  than  the  remainder.' 
Another  witness,  who  saw  the  body  twenty-four  hours  later,  described 
the  marks  as  consisting  of  two  or  three  lines  of  dark  discoloration. 
There  were  no  signs  of  violence  beneath  the  marks,  but  the  structures 
were  of  a  darker  colour  below.  He  further  stated  that  there  was  much 
blood  beneath  the  skin  from  the  chin  to  the  chest ;  and  on  the  arms  there 
were  apple-green  streaks  from  putrefaction  in  the  course  of  the  blood-vessels. 
The  protrusion  of  the  tongue  was  referred  by  both,  not  to  putrefaction, 
but  to  mechanical  pressure  on  the  neck  as  a  result  of  strangulation. 

A  long  clothes-line  was  found  in  the  room,  under  the  bed.  This  was 
proved  to  belong  to  the  landlady,  who  stated  that  it  had  been  lying  a  long- 
time in  the  room  before  it  was  let  to  the  prisoner  and  deceased.  On  it  was 
one  small  spot  of  coagulated  blood,  as  if  from  a  wound,  and  some  long' 
hairs  of  a  female.  When  these  were  compared  with  some  taken  from 
deceased's  head,  there  was  found  to  be  no  resemblance.  It  was  suggested 
for  the  prosecution,  that  this  rope  had  been  employed  by  the  prisoner 
as  the  instrument  of  murder. 

The  author's  evidence  on  this  part  of  the  case,  the  cause  of  death,  was  to 
the  effect  that,  as  the  deceased  was  not  seen  in  the  act  of  dying,  any  medical 
opinion  of  the  cause  of  death  must  be  speculative ;  that  there  was  nothing 
inconsistent  with  death  from  stiychnine  as  alleged  by  the  prisoner,  while 
there  were  no  medical  facts  ou  which  the  hypothesis  of  death  from  strangu- 
lation could  be  safely  based.  The  internal  appearances,  so  far  as  they 
were  observed,  were  more  consistent  with  death  from  strychnine  than 
with  death  from  strangulation,  a  fact  admitted  by  the  two  medical  men 
who  ascribed  death  to  homicidal  strangulation  ;  that  the  non-detection  of 
strychnine  in  the  body  was  not  inconsistent  with  the  fact  that  a  small  but 
fatal  dose  had  been  taken  by  the  deceased;  that  a  rigid  state  of  the  limbs  in 
a  dead  body  would  not  be  found  where  putrefaction  had  advanced  to  such 
a  degree  as  in  this  case.  Further,  the  external  appeai'ances  did  not  prove 
that  violence  sufficient  to  cause  death  by  strangulation  had  been  applied  to 
the  neck  of  the  deceased.  The  marks  of  discoloration  on  the  neck,  with 
the  protrusion  of  the  tongue,  might  have  arisen  from  extreme  putrefactive- 
changes.  Had  they  been  produced  by  the  application  of  a  cord,  such  a 
degree  of  violence  as  would  have  caused  the  tongue  to  protrude  would 
have  produced  indentation  and  depression  of  the  soft  parts  of  the  neck,, 
with  an  effusion  of  blood  in  the  course  of  the  depression,  and  a  ruffling  or 
abrasion  of  the  skin.  There  was  no  protrusion  of  the  eyes ;  the  tongue 
was  not  indented  or  bitten  by  the  teeth,  and  the  hands  were  not  clenched 
as  in  death  by  violent  strangulation. 

It  was  suggested  by  counsel  that  strangulation  might  have  been  pro- 
duced by  other  and  less  violent  means  than  by  the  use  of  the  rope,  and  the 
slight  appearances  thereby  produced  might  have  been  obliterated  by  putre- 
faction. It  was  admitted  that  this  might  happen,  but  there  were  no> 
medical  facts  on  which  such  an  opinion  could  be  based.  The  appearances 
were  all  consistent  with  putrefaction  in  an  advanced  stage,  without  resort- 
ing to  the  assumption  that  any  violence  whatever,  sufficient  to  cause  death. 
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had  been  done  to  the  neck.  In  the  defence,  it  was  urged  that  the  prisoner 
and  the  deceased  had  agreed  jointly  to  take  away  their  own  lives :  this  was 
proved  by  the  letters  and  their  conduct.  The  deceased  herself  had  pur- 
chased poison  for  this  purpose,, and  had  taken  it,  according  to  the  prisoner's 
statement,  on  the  evening  of  the  day  on  which  she  procured  it.  Every- 
thing in  the  case  was  consistent  with  the  theory  of  voluntary  suicide,  and 
of  an  attempted  suicide  by  the  prisoner  in  a  state  of  despair.  The  powder 
containing  the  poison  had  disappeared,  while  the  paper  bag  in  which  it 
was  sold  remained. 

In  his  charge  to  the  jury,  Pigott,  B.,  observed  that  the  great  question 
for  them  to  decide,  was  whether  the  prisoner  had  any  part  in  the  death  of 
the  deceased.  If  they  were  of  opinion  that  her  death  was  caused  by  the 
rope,  and  by  his  act,  then  their  verdict  must  of  course  be  wilful  murder. 
If  they  thought  that  death  was  caused  by  poison,  then  they  would  have  to 
consider  whether  the  deceased  took  the  poison  without  any  participation 
on  bis  part,  in  aiding  and  abetting  her  act,  and  if  she  did,  then  they  must 
acquit  him.  But  if,  in  their  judgment,  the  two  agreed  together  to  take 
poison,  and  took  it  together,  and  she  died,  and  he  survived,  then  their 
verdict  must  be  also  wilful  murder.  The  jury  adopted  this  view,  and 
found  that  the  prisoner  was  guilty  as  an  accessoiy  before  the  fact,  i.e.  that 
he  was  not  guilty  of  murder  by  strangulation,  but  that  he  aided  and 
abetted  deceased  in  the  voluntary  act  of  self-mui'der. 

The  two  medical  men,  while  expressing  their  belief  that  death  had 
been  caused  by  strangulation,  admitted  in  cross  examination,  that  they 
would  not  swear  that  deceased  had  not  died  from  strychnine  or  some 
other  cause ;  and  one  of  them  stated  that  his  reason  for  thinking  that 
strychnine  had  not  caused  death  was,  that  none  could  be  detected  in  the 
body.  It  is  obvious,  however,  that  a  person  may  take  a  dose  of  strych- 
nine, and  yet,  by  the  act  of  another,  die  from  strangulation  before  the 
poison  has  been  wholly  absorbed,  or  before  a  quantity  sufficient  to  cause 
death  has  penetrated  into  the  blood.  The  discovery  of  some  portion  of 
strychnine  in  the  stomach  would  not  prove  that  the  deceased  had  not  been 
strangled,  and  its  non-discovery,  therefore,  could  not  be  taken  as  a  fact  in 
favour  of  death  from  strangulation.  In  short,  this  form  of  violent  death 
should  be  clearly  and  conclusively  established  by  medical  facts,  inde- 
pendently of  the  administration  of  poison.  Here  the  cause  of  death  was 
simply  based  on  medical  belief  or  probability ;  not  on  absolute  certainty, 
which  alone  would  justify  a  jury  in  coming  to  the  conclusion  that  murder 
had  been  thus  deliberately  perpetrated.  According  to  the  prisoner's  state- 
ment, the  rope  was  really  around  the  neck  of  the  woman  on  the  night 
of  the  3rd,  and  he  removed  it.  Assuming  that  the  coloured  marks  on 
the  neck  arose  from  mechanical  pressure,  and  not  from  putrefaction,  it 
becomes  a  question  whether  the  rope  may  not  have  been  thus  used  by 
the  deceased,  in  attempting  to  strangle  herself,  or  by  the  prisoner  in 
aiding  and  abetting  her  in  the  attempt.  Such  a  degree  of  pressure  might 
be  made  on  the  part  of  the  neck  where  those  marks  were  found,  without 
causing  death,  and  this  would  account  for  their  presence,  without  rendering 
it  necessary  to  suppose  that  murder  by  strangulation  had  been  actually 
perpetrated.  The  description  does  not  convey  the  idea  that  it  was  im- 
possible for  deceased  thus  to  have  produced  them,  or  that  they  could 
not  have  been  produced  without  necessarily  causing  death  ;  and  thus 
there  was  nothing  to  support  the  hypothesis  of  murder  but  medical 
conjecture. 

It  was  stated  in  evidence,  by  one  of  the  medical  men,  that  if  strych- 
nine had  been  taken,  and  death  was  subsequently  caused  by  strangu- 
lation, this  fact  would  account  for  the  absence  of  the  usual  appearances  of 
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asphyxia  in  the  heart  and  lungs,  i.e.  that  strychnine  would  operate  by 
producing  a  contracted  and  empty  state  of  the  heart.  Some  questions  on 
this  point  were  put  by  the  judge,  in  answer  to  which,  the  author  stated  that 
no  case  of  this  compound  character  had,  so  far  as  he  knew,  occurred,  or  been 
recorded  ;  but  that  on  general  medical  principles,  if,  after  taking  poison, 
a  person  underwent  strangulation,  there  was  no  reason,  quoad  the  poison, 
why  the  usual  appearances  of  strangulation  should  not  be  fouud  in  the 
heart  and  lungs.  The  poison  being  in  the  body,  would  not  prevent  the 
appeai'ances  which  attend  a  sudden  form  of  violent  death;  and  although  a 
contracted  and  empty  state  of  the  heart  may  be  found  in  numerous  cases 
besides  death  from  strychnine,  it  is  reasonable  to  infer  that  if  the  action  of 
the  poison  had  proceeded  so  far  as  to  cause  the  emptiness  and  contraction 
of  the  organ,  it  had  gone  far  enough  to  cause  death,  thus  rendering  it 
unnecessary  to  resort  to  any  other  hypothesis.  From  all  the  facts  of  this 
case,  it  is  in  the  highest  degree  probable  that  deceased  took  a  portion 
of  the  powder  containing  strychnine  on  the  evening  of  Nov.  3,  and 
that  she  died  from  its  effects  in  the  course  of  the  night ;  that  when  her 
body  was  found,  she  had  been  dead  more  than  two  days  ;  that  the  prisoner 
aided  and  abetted  her  in  the  act  of  self-murder ;  that  he  was  cognizant  of 
her  death,  and  was  for  at  least  two  days  in  the  room  with  her  dead  body, 
without  giving  any  alarm  or  calling  for  assistance  ;  that  he  may  or  may 
not  have  taken  part  of  the  powder,  but  that  in  accordance  with  their 
mutually  expressed  intentions,  he  had  attempted  to  destroy  himself  by 
inflicting  a  serious  wound  in  his  own  throat.  The  wound  was  not  of  that 
slight  nature  which  is  observed  in  wounds  self-inflicted  for  the  purpose  of 
concealing  or  masking  crime.  He  had  lost  much  blood,  and  was  depressed 
and  faint  when  found. 

On  or  about  March  22,  1891,  an  unmarried  woman  was  delivered  of  a 
foetus  or  male  child  which  respired,  but  its  live-birth  was  a  matter  of 
doubt.  On  that  day  she  without  doubt  took  the  body  from  the  house  ; 
and  on  May  29  following  the  remains  were  found  loosely  covered  with 
•dry  stable  manure  beneath  a  mixen.  Meantime  the  weather  had  been  for 
the  most  part  dry  and  cool.  When  found  the  body,  besides  extensive 
injuries  to  the  head,  presented  the  following  appearances  : — The  abdomen 
was  green,  and  the  skin  thereon  was  peeling  in  several  places.  The 
scrotum  and  penis,  with  the  exception  of  the  urethra,  had  disappeared ; 
but  the  remains  of  the  testicles  were  found.  It  was  at  first  surmised  that 
the  child  had  been  dead  not  more  than  a  week,  but  the  editor  was  of 
opinion  that  it  might  have  been  dead  seven  weeks ;  and  the  woman 
was  convicted  of  concealment  of  birth  (Reg.  v.  Pile,  Maidstone  Sum. 
Ass.,  1891). 

These  cases  will  serve  to  show  that  the  changes  produced  by  putrefaction 
in  a  dead  body  may  often  involve  questions  of  life  and  death,  and  that 
they  require  more  attention  from  the  medical  profession  than  they  have 
hitherto  received.  In  alleged  child-murder  it  has  been  generally  con- 
sidered that  a  highly  putrefied  state  of  the  lungs  prevents  a  correct  medical 
opinion  being  formed  of  their  actual  condition  at  birth  ;  and  there  are  few 
who  would  venture  to  infer  from  experiments  on  such  lungs,  that  a  child 
had  breathed  after  its  birth.  In  reference  to  poisoning,  when,  in  any 
suspected  case,  the  mucous  membrane  of  the  stomach  and  bowels  has 
undergone  extensive  changes  from  putrefaction,  it  would  be  unsafe  to  rely 
upon  the  appearances  as  evidence  of  death  from  poison,  although  they 
might  at  first  sight  resemble  those  produced  by  irritants.  The  same 
caution  should  be  observed  in  forming  an  opinion  from  the  state  of  the 
skin  when  putrefaction  is  far  advanced.  The  discolorations  which  here 
take  place,  especially  in  parts  of  the  body  in  which  the  venous  trunks  and 
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capillaries  are  congested  from  any  cause  at  the  time  of  death,  are  liable 
to  deceive  the  examiner  when  death  is  attributed  to  violence,  and  he  is 
searching  for  proofs  of  this.  In  another  place  (page  90)  several  cases 
of  this  description  are  quoted;  and  in  one,  according  to  the  statement  of 
Christison,  a  man  appears  to  have  been  wrongly  convicted  of  murder  by 
strangulation,  chiefly  because  a  broad  blue  mark  was  found  in  the  front  of 
the  neck  of  the  deceased.  This  was  at  first  attributed  to  violence.  There 
seems,  however,  to  have  been  little  doubt  that  it  was  due  to  post-mortem 
changes  in  the  body. 

Putrefaction,  unless  advanced  to  the  last  stage,  cannot  entirely  destroy 
marks  of  violence  when  attended  by  physical  injury  to  parts,  such  as 
abrasions  or  lacerations  of  the  skin,  laceration  or  crushing  of  the  muscles 
with  fracture  of  the  trachea  or  larynx,  protrusion  of  the  tongue,  accom- 
panied by  marks  of  indentation  or  laceration  by  the  teeth.  In  such  cases, 
a  safe  medical  opinion  may  be  formed  in  spite  of  the  decomposed  state  of 
parts  ;  but  it  is  otherwise  with  superficial  marks  unattended  with  mechani- 
cal injury.  These  are  precisely  the  appearances  which  occasion  mistakes, 
as  they  may  be  really  due  to  post-mortem  changes  and  not  to  violence. 
It  is  true  that  life  may  be  destroyed  by  a  slight  degree  of  mechanical 
pressure,  and  the  injury  thus  occasioned  may  be  masked  or  obliterated  by 
putrefaction.  There  is,  however,  this  conclusion  to  be  drawn  :  it  is  far 
better  that  a  few  cases  of  real  homicidal  violence  should  thus  escape 
recognition,  than  that  we  should  incur  the  serious  risk  of  involving  an 
innocent  person  in  a  charge  which  on  conviction  might  lead  to  capital 
punishment.  Murder  by  strangulation  is  murder  in  its  worst  and  most 
aggavated  form.  The  act  itself  implies  malice  and  deliberate  design. 
If  the  body  is  not  decomposed,  we  may  act  safely  :  if  decomposition  has 
advanced  to  a  great  degree,  whether  generally  or  locally,  it  would  be 
unsafe  to  base  an  opinion  on  superficial  discolorations. 

3.  Putrefaction  in  Water. — The  process  here  takes  place  more  slowly 
than  in  the  atmosphere,  owing  to  the  low  temperature,  and  the  free  access  of 
air  being  cut  off.  The  skin  covering  the  palms  of  the  hands  and  the  soles 
of  the  feet  is  found  thickened,  white,  and  sodden  from  imbibition,  when  the 
body  has  remained  several  days  in  water.  Owing  to  this  cause,  ecchymoses 
resulting  from  violence  during  life  are  not  always  apparent  in  a  body 
recently  removed  from  water  ;  it  is  only  when  the  skin  has  lost  the  greater 
part  of  the  water  by  evaporation  that  ecchymoses  and  other  marks  of 
violence  begin  to  show  themselves.  The  influence  of  air  upon  the  skin  of 
a  body,  which  has  been  for  some  days  submerged,  is  chiefly  seen,  after  its 
removal  from  water,  in  the  face  and  chest.  In  a  few  hours,  if  the  tempera- 
ture of  the  atmosphere  be  moderately  high,  the  face  will  commonly  be 
found  bloated,  and  either  livid  or  black.  The  features  are  so  distorted, 
that  they  cannot  be  recognized  by  those  who  knew  the  person  during  life. 
The  change  chiefly  consists  in  the  skin  becoming  first  of  a  livid  brown 
colour,  and  afterwards  passing  to  a  deep  green.  According  to  Briand, 
when  putrefaction  takes  place  in  bodies  which  have  been  lying  in  water, 
the  discoloration  of  the  skin  is  first  seen  in  the  face  and  lower  part  of  the 
neck.  It  then  spreads  successively  over  the  shoulders,  chest,  and  legs. 
Devergie  states  that  it  first  appears  over  the  sternum.  In  bodies  exposed 
to  air,  the  discoloration  is  first  seen  in  the  abdomen,  and  thence  spreads 
to  the  chest,  neck,  face,  and  upper  and  lower  limbs.  These  discolorations 
are  chiefly  apparent  in  those  parts  which  are  freely  exposed  to  the  atmo- 
sphere. They  are  not  commonly  found  on  surfaces  which  have  been  in 
close  contact,  as  in  the  armpits  and  upper  and  lower  limbs,  where  the 
former  have  been  closely  applied  to  the  sides  of  the  body,  and  the  latter 
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have  remained  ixi  close  proximity  to  each  other.  For  the  same  reason  the 
discolorations  are  not  commonly  met  with  at  the  back  of  the  body,  or  on 
those  parts  which  have  been  closely  wrapped  in  clothes. 

Gaseous  putrefaction  takes  place  in  bodies  immersed  in  water,  as  well  as 
in  those  which  are  exposed  to  air.  The  abdomen,  chest,  and  cellular  mem- 
brane beneath  the  skin  are  thereby  distended  :  the  body  acquires  buoyancy 
and  rises  to  the  surface.    It  requires  but  a  very  slight  expansion  of  the 
cavity  of  the  abdomen  for  this  effect  to  follow,  since  the  human  body  is 
only  slightly  heavier  than  its  bulk  of  water.   The  position  in  which  a  dead 
man's  body  floats  is  commonly  with  the  abdomen  or  back  on  the  surface, 
and  the  head  with  the  upper  and  lower  extremities  depending.  The  bodies 
of  females,  it  is  said,  are  more  commonly  found  floating  with  the  abdomen 
upwards.    The  period  of  time  required  for  a  body  to  rise  to  the  surface, 
from  gaseous  putrefaction,  must  depend  on  many  circumstances.    It  is 
stated  to  happen  usually  from  the  third  to  the  fifth  day  after  death  from 
submersion  (eighth  or  ninth  day  in  deep  sea-water. — Ed.).  The  gases  mav 
be  then  liberated  and  the  body  will  sink  ;  they  may  be  again  generated  and 
it  will  rise.    The  facts  connected  with  the  buoyancy  of  the  dead  body 
became  of  great  importance  in  the  trial  of  Spencer  Cowper  (1699),  for  the 
alleged  murder  of  a  woman.     (See  DROWNING.)    If  the  dead  body  has 
been  submerged  for  some  weeks  or  months,  or  has  remained  long  exposed 
before  inspection,  the  skin  will  be  found  of  a  deep  blue,  black,  or  green 
colour,  the  muscles  soft  and  discoloured,  or  the  fatty  parts  may  have  been 
converted  into  adipocere.    Ultimately  the  soft  parts  will  be  washed  from 
the  bones  and  the  skeleton  separated. 

The  changes  from  putrefaction,  even  when  comparatively  slight,  may, 
as  Casper  justly  remarks,  seriously  affect  the  value  of  medical  evidence. 
The  blood  becomes  decomposed,  acquires  a  darker  colour,  and  produces 
congestions  in  the  brain,  lungs,  right  side  of  the  heart,  and  other  parts  of 
the  body,  so  as  to  render  it  difficult  to  form  a  conclusion  on  death  from 
apoplexy  or  asphyxia. 

The  researches  on  drowning  made  by  Casper  and  Kanzler  show  that 
putrefaction  of  the  bodies  of  the  drowned  generally  commences  at  the 
upper  part  and  extends  downwards.    Thus,  after  a  few  days,  while  the 
lower  part  of  the  body  may  be  in  a  tolerably  fresh  condition,  the  face, 
head,  neck,  and  upper  part  of  the  chest  may  present  a  reddish  colour  pass- 
ing into  patches  of  a  bluish-green,  first  seen  on  the  temples,  ears,  and 
nape  of  the  neck,  thence  spreading  to  the  face,  and  afterwards  to  the 
throat  and  chest.    These  changes  may  be  observed  in  summer,  when  a 
body  has  remained  in  water  from  eight  to  twelve  days,  and  in  winter  for 
a  still  longer  period.    The  head  of  a  drowned  person  is  sometimes  much 
discoloured  from  putrefaction,  when  the  rest  of  the  body  is  in  its  ordinary 
condition.    Casper  considers  that  this  inverted  order  of  the  putrefactive 
process  may  be  taken  as  a  strong  indication  of  death  from  drowning;  but 
while  it  may  be  admitted  that  attention  should  be  given  to  this  circum- 
stance, it  yet  remains  to  be  seen  whether  a  dead  body  thrown  into  water 
(when  death  has  taken  place  from  asphyxia,  suffocation,  or  strangulation) 
would  not  undergo  decomposition  in  a  precisely  similar  manner.    It  is 
worthy  of  remark  that  the  uterus  resists  decomposition  more  than  other 
internal  organs.    In  a  case  in  which  the  body  of  a  female,  who  had  been 
missing  nine  months,  was  found  and  examined,  although  all  the  other 
organs  were  completely  decomposed,  the  uterus  was  firm  in  structure,  of  a 
reddish  colour,  and  its  parts  were  recognizable,  so  that  Casper,  who  con- 
ducted the  inspection,  was  able  to  affirm  that  the  female  was  not  pregnant 
at  the  time  of  her  death. 

Attempts  have  been  made  by  the  aid  of  baths  of  chlorine,  salt,  and 
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hydrochloric  acid,  as  well  as  by  injections  of  chlorine,  chloride  of  zinc,  and 
ferric  chloride,  so  to  restore  the  features  of  a  drowned  body  as  to  enable 
persons  to  identify  it.  ('Lancet,'  1863,  I.  p.  551.)  After  the  occurrence 
of  such  changes  from  putrefaction  in  the  drowned  as  those  above  described,, 
it  would  be  hopeless  to  attempt  to  restore  the  expression  of  the  features 
of  the  living  man.  It  is  one  thing  to  arrest  or  prevent  putrefaction  by 
these  agents,  but  another  to  suppose  that  the  chemical  changes  can  be 
reversed,  and  the  corpse  put  in  the  position  of  a  body  recently  drowned^ 
It  may  be  well  to  state  in  this  place  that  great  mistakes  have  been  fre- 
quently made  by  pei'sons  relying  upon  the  features  as  proof  of  identity 
in  the  drowned.  A  singular  case  of  this  kind  came  before  Wood,  V.C., 
in  March,  1866  (Holltss  v.  Turner).  The  plaintiffs  instituted  this  suit  in 
order  to  establish  the  death  of  one  William  Turner.  This  person  was  of 
restless,  unsettled  habits,  wandering  about  the  couutry,  and  in  a  state  of 
great  mental  and  bodily  depression.  On  May  7,  1865,  he  walked  into  the 
house  of  some  people  named  Waller,  at  Guildford.  He  was  shivering  with 
ague,  covered  with  boils  and  sores,  and  had  a  fortnight's  unshaven  beard. 
His  sores  were  dressed  with  rags.  On  the  following  day  he  left  the  place, 
and  was  never  again  seen  alive.  Ten  days  after  his  disappearance,  the 
body  of  a  man  much  decomposed  was  found  in  the  river  Wey,  near  Guildford. 
An  inquest  was  held  on  it  the  same  day,  but  it  was  claimed  by  two  men, 
named  Etherington,  as  the  body  of  their  father,  who  was  missing. 
Mrs.  Waller  and  others  saw  the  body,  and  stated  their  conviction  that  it 
was  the  body  of  Turner.  The  body,  however,  was  buried  as  that  of  Philij) 
Etherington,  a  ragged  piece  of  neckerchief  having  been  previously  removed 
from  the  neck.  Some  months  afterwards,  Etherington,  sen.,  the  supposed 
deceased,  walked  into  his  daughter's  house.  It  was  therefore  clear  that  the 
sons  must  have  been  deceived  as  to  the  identity  of  their  father.  There  was 
no  doubt  that  this  was  the  body  of  Turner.  A  fragment  of  an  old  necker- 
chief, found  under  the  bed  -where  this  man  slept  on  May  7,  corresponded 
exactly  with  that  which  was  removed  from  the  neck  ;  and  further,  it  was 
remembered  that  there  were  sores  on  the  body,  which  had  been  di*essed. 
The  Vice-Chancellor  held  that  the  evidence  adduced  was  sufficient  to- 
identify  the  body  found  in  the  river  Wey  as  that  of  Turner,  and  made  an 
order  accordingly. 

Determination  of  the  period  of  death  in  the  drowned. — Some  attempts 
have  been  made  to  generalize  on  the  phenomena  of  putrefaction  in'  water,, 
in  order  to  enable  us  to  say  for  how  long  a  period  a  body  may  have  been 
immersed.  No  satisfactory  data,  however,  have  been  obtained  to  guide  us 
in  this  inquiry.  The  changes  which  take  place  are  modified  in  their  degree 
and  the  rapidity  of  their  progress  by  numerous  and  often  inappreciable 
causes.  Devergie  believed  that  he  had  obtained  a  certain  series  of 
characters  whereby  he  could  determine  with  sufficient  precision  the  length 
of  time  which  a  dead  body  may  have  been  in  the  water,  supposing  the 
drowning  to  have  occurred  during  the  winter  season.  Thus,  according  to 
him,  in  bodies  immersed  from  three  to  five  days  we  shall  find  : — -cadaveric 
rigidity  ;  coldness  of  the  surface  ;  no  contraction  of  the  muscles  under 
the  galvanic  stimulus  ;  and  a  white  or  sodden  appearance  of  the  skin  of 
the  hands.  From  four  to  eight  days: — pliancy  of  all  parts  of  the  body;  no 
muscular  contractions  under  the  galvanic  stimulus  ;  natural  colour  of  the 
skin  ;  cuticle  of  the  palms  of  the  hands  very  white.  From  eight  to  twelve 
,]ayS  : — the  whole  of  the  body  flaccid ;  the  cuticle  of  the  back  of  the  hands 
beginning  to  whiten ;  the  skin  of  the  face  softened  and  pallid,  differing 
from  the  skin  of  other  parts  of  the  body.  About  fifteen  days  : — the  face 
somewhat  bloated  and  covered  with  red  patches  ;  a  greenish  tint  in  the 
middle  of  the  sternum  ;  the  cuticle  of  the  hands  and  feet  perfectly  white. 
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and  becoming  raised  in  folds.  About  a  month : — face  of  a  reddish-brown 
colour;  eyelids  and  lips  green;  a  reddish-brown  patch  surrounded  by  a 
green  border  on  the  fore  part  of  the  chest ;  the  cuticle  of  the  hands  and 
feet  white,  thickened,  and  corrugated.  About  two  months : — face  brownish- 
coloured  and  swollen  ;  the  hair  becoming  loose  ;  the  cuticle  of  the  hands  and 
feet  in  great  part  detached  ;  the  nails  still  adherent.  Two  months  and  a 
half: — cuticle  and  nails  of  the  fingers  detached  ;  that  of  the  feet  the  same, 
but  the  nails  still  adherent.  In  the  female  there  is  a  reddish  colour  of  the 
subcutaneous  cellular  tissue  in  the  cervical  region,  as  well  as  that  which 
surrounds  the  windpipe  and  the  organs  contained  in  the  chest ;  partial 
saponification  of  the  cheeks  and  chin,  superficial  in  the  breasts,  groins,  and 
fore  part  of  the  thighs.  Three  months  and  a  half: — destruction  of  part  of 
the  scalp,  eyelids,  and  nose  ;  partial  saponification  of  the  face,  and  of  the 
upper  part  of  the  neck,  and  groins  ;  destruction  of  the  skin  in  different  parts 
of  the  body  ;  cuticle  of  the  hands  and  feet  as  well  as  the  nails  entirely 
detached.  Four  months  and  a  half: — almost  complete  saponification  of 
the  fatty  part  of  the  face,  neck,  groins,  and  fore  part  of  the  thighs  ;  the 
appearance  of  a  calcareous  incrustation  or  deposit  on  the  thighs  ;  incipient 
saponification  of  the  fore  part  of  the  brain ;  opalescent  condition  of  nearly 
the  whole  of  the  skin ;  destruction  and  removal  of  the  hairy  scalp  ;  the 
bones  of  the  skull  laid  bare  and  beginning  to  become  brittle.  There  are 
no  data  to  give  even  approximate  opinions  for  a  longer  period  than  this  : 
and  jt  is  admitted  that  even  these  imperfect  data  are  not  available  for 
determining  the  period  of  death  in  subjects  drowned  during  spring  and 
summer. 

There  is  a  common  belief  that  the  dead  human  body  is  soon  destroyed 
by  submersion  in  water  ;  but  this  is  not  borne  out  by  experience.  In  those 
who  are  drowned  during  winter,  and  whose  bodies  remain  long  below  the 
surface,  or  are  covered  with  mud  so  as  to  prevent  a  free  access  of  air, 
decomposition  takes  place  slowly.  Eager,  of  Guildford,  met  with  a  case, 
in  which  a  man,  set.  70,  was  missing  from  Jan.  6  to  Feb.  4,  18G4.  His 
body  was  found  in  a  river,  and  there  was  reason  to  believe  that  he  fell  in 
and  was  drowned  on  the  day  he  was  last  seen.  The  head,  neck,  and  a 
portion  of  the  chest,  where  unprotected  by  clothing,  were  thickly  covered 
with  mud.  When  this  was  removed,  the  features  were  perfectly  recog- 
nizable, and  although  twenty-eight  days  had  elapsed  identification  was 
easy.  The  only  changes  observed  were  as  follows  : — The  cuticle  peeled 
away  from  the  cutis  when  slight  friction  or  pressure  was  made  over  those 
parts  which  had  been  covered  with  mud.  The  face  and  neck  were  some- 
what darkened  in  colour,  and  the  front  part  of  the  chest  was  marked  with 
slight  lines  of  lividity.  There  was  no  tumefaction  whatever  over  any  part 
of  the  body.  The  thickened  skin  of  the  hands  and  feet  was  corrugated 
and  whitened  by  long- continued  macei'ation,  but  remained  firmly  adherent 
to  the  tissues  beneath  it.  With  these  exceptions  the  body  presented  no 
appreciable  alteration  of  appearance,  nor  any  departure  from  that  which 
would  be  observed  in  a  recently  dead  body. 

In  1857,  some  parts  of  the  body  of  an  infant  were  found  floating  on  the 
surface  of  water  in  a  pit.  There  was  the  skull  with  the  sodden  skin  upon 
it,  but  the  brain,  eyes,  and  ears  had  disappeared.  The  upper  part  of  the 
chest  and  one  arm  were  found.  The  soft  parts  appeai'ed  to  enclose  the 
bones,  which  were  quite  loose  and  discoloured,  but  saturated  with  water. 
Some  of  the  articular  cartilages  were  still  attached,  although  very  much 
softened  and  easily  separated.  There  were  the  remains  of  a  woollen  cloth 
in  which  the  body  was  probal  >ly  wrapped.  It  had  been  kept  at  the  bottom 
of  the  water  for  some  time  by  a  heavy  stone  found  there,  which  was  no 
doubt  attached  to  the  body.    Upon  these  facts  the  questions  submitted  to 
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the  author,  in  reference  to  a  Avoman  delivered  of  a  child  eighteen  months 
pi^eviously  and  suspected  of  murder,  were,  whether  it  was  possible  that  a 
human  body  could  remain  so  long  a  time  as  eighteen  months  in  water,  with- 
out being  totally  destroyed.  Further,  whether  the  action  of  water  would 
not  increase  the  bulk  of  the  body,  so  as  to  make  a  new-born  child  appear 
some  weeks  old.  The  answers  to  these  questions  were: — 1.  That  a  dead 
human  body  submerged  is  not  necessarily  destroyed  in  eighteen  months  ; 
and  in  reference  to  this  case,  it  appears  probable  from  the  description  that 
the  body  had  been  immersed  for  a  longer  period.  2.  That  in  the  early 
stages  of  gaseous  putrefaction,  the  body  may  appear  larger  from  general 
distension;  but  this  stage  had  been  long  passed  in  reference  to  these 
remains.  Although  this  was  probably  a  case  of  infanticide,  there  were  no 
data  to  determine  whether  the  child  had  been  placed  in  the  water  living 
or  dead. 

Harris,  of  Redruth,  met  with  a  remarkable  instance  of  the  effects  of 
water  on  the  human  body  after  submersion  for  the  long  period  of  twenty- 
six  years.  In  1828,  a  healthy  muscular  man,  set.  24,  fell  into  the  shaft  of 
a  mine,  fifty  fathoms  deep,  of  which  thirty  fathoms  consisted  of  water. 
The  efforts  to  recover  the  body  were  unsuccessful.  The  shaft  was  closed 
over,  and  so  it  remained  until  April,  1854,  when  the  working  of  the  mine 
was  resumed.  The  skeleton  of  the  missing  miner,  with  portions  of  the 
clothes  which  he  wore,  was  discovered  in  one  of  the  levels,  in  which  there 
was  water.  The  remains,  as  well  as  the  clothes,  buttons,  and  boots  found 
on  the  skeleton,  were  identified  by  his  brother.  All  the  soft  parts,  with 
the  exception  of  a  small  piece  of  fatty  substance,  were  destroyed,  but  the 
bones  were  firm  and  well  preserved.  There  was  no  muscle,  tendon,  ligament, 
or  even  cartilage  about  any  of  them.  They  were  all  detached  from  the 
joints,  and  were  of  a  dirty  brownish  or  almost  black  colour.  The  skull 
was  full  of  a  brown  soft  substance,  which  was  without  smell.  There  was 
nothing  in  the  water  calculated  either  to  destroy  the  soft  parts  or  preserve 
the  bones. 

It  is  not  often  that  a  precise  opinion  is  required  of  a  medical  Avitness 
inspecting  the  probable  period  at  which  death  has  taken  place  from  drown- 
ing. A  question  has,  however,  arisen  respecting  the  time  required  for 
the  production  of  adipocere  in  the  drowned,  and  on  this  has  depended 
an  important  question  relative  to  the  presumption  of  survivorship.  The 
property  of  a  gentleman  who  had  committed  suicide  by  drowning,  was 
seized  under  a  commission,  and  an  action  was  brought  to  recover  it  at 
the  Warwick  Lent  Assizes,  1805,  on  the  ground  that  the  insolvent  was 
dead  at  the  time  the  commission  was  issued.  The  following  is  an  outline 
of  the  case : — 

The  deceased,  who  was  in  a  state  of  insolvency,  left  his  home  on 
Nov.  3;  and  on  Dec.  12  following,  i.e.  five  weeks  and  four  days  after 
his  departure,  his  body  was  found  floating  in  a  river  near  the  place 
where  he  resided.  A  commission  of  bankruptcy  had  been  taken  out 
against  him  a  few  days  after  he  was  first  missed,  and  before  it  was  known 
that  he  had  destroyed  himself.  It  became  therefore  important  to  determine 
whether  he  had  drowned  himself  (for  there  was  no  doubt  of  his  having 
committed  suicide)  before  or  after  the  date  of  issuing  this  commission.  If 
it  could  be  shown  that  he  was  already  drowned  when  it  was  issued,  the 
commission  would  be  void  in  law,  and  his  property  could  not  be  seized 
under  it.  The  litigation  then  turned  upon  the  question,  whether  he  had 
drowned  himself  on  the  day  of  his  leaving  his  house,  or  at  some  sub- 
sequent time.  The  body  was  found  floating  with  the  head  and  feet 
submerged.  On  being  taken  out,  the  face  was  covered  with  a  muddy  slime. 
The  body  was  discovered  on  a  Wednesday,  and  a  coroner's  inquest  was 
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held  on  the  following  Saturday.  On  the  day  before  the  inquest,  three 
medical  men  examined  the  body  with  a  view  to  ascertain  whether  any 
change  had  taken  place  in  it,  which  could  justify  an  opinion  as  to  the 
time  during  which  it  had  been  lying  in  the  water.  The  muscles  of  the 
buttocks  were  found  to  be  converted  into  a  fatty  substance,  very  much 
resembling  suet  (adipocere).  The  face  was  completely  disfigured  by 
putrefaction.  The  hair  of  the  head  separated  from  the  scalp  by  a  slight 
pull.  The  other  parts  of  the  body  were  firm  and  white,  without  any 
putrefactive  appearance.  The  clothes  externally  seemed  unchanged  in 
any  way  ;  but  the  shirt  and  neckcloth  were  so  rotten  as  to  be  torn  by  the 
slightest  force. 

A  medical  witness  for  the  plaintiffs  stated  it  as  his  opinion  that  the  body 
could  not  have  been  less  than  six  iveeks  submerged.  Three  or  four  weeks 
would  not  have  sufficed  to  produce  the  appearances  met  with ;  the  adi- 
pocerous  state  of  the  body  could  not  have  been  brought  about  in  less  than 
six  weeks.  He  admitted  that  he  had  met  with  an  instance  in  which  a 
body  taken  from  the  Severn  had  a  spermaceti  appearance  within  a  shorter 
time,  although  the  change  had  not  advanced  so  far  as  in  this  instance. 
Another  witness  said  that  the  parts  of  the  thigh  and  abdomen  were 
changed  into  a  soapy  fat  or  adipocere.  He  supposed  the  body  must  have 
been  under  water  for  more  than  six  weeks;  he  therefore  thought  the 
deceased's  body  must  have  been  in  the  water  during  the  whole  time  that 
he  was  absent.  If  it  had  been  exposed  to  the  air  it  would  not  have 
presented  the  appearances  met  with.  He  admitted  he  had  said  that  the 
body  was  in  such  a  state,  that  it  would  be  impossible  to  express  an  opinion. 
Gibbes  had  been  able  to  procure  a  small  quantity  of  adipocere  from 
muscle  by  maceration  in  water  for  a  month ;  but  in  general,  it  required  a 
much  longer  period  for  this  transformation  to  take  place.  Upon  this 
evidence,  the  jury  were  of  opinion  that  the  deceased  was  not  alive  at 
the  time  the  commission  was  taken  out,  but  that  he  had  been  dead  for 
the  whole  period  of  his  absence,  and  the  bankruptcy  was  accordingly 
superseded. 

In  medicine,  as  in  law,  there  are  always  two  sides  to  a  speculative 
question.  The  case,  prima  facie,  as  we  have  seen,  was  in  favour  of  the 
plaintiffs.  The  state  of  the  body  supported  this  view,  although  it  might 
have  been  contended  for  the  defendants  that  a  few  days  more  or  less 
would  have  made  no  difference  in  the  results,  and  that  deceased  might 
therefore  have  been  alive  when  the  bankruptcy  was  declaimed.  The  verdict 
of  the  jury  was  physiologically  well  founded.  The  general  period  required 
for  the  production  of  adipocere  in  drowned  bodies,  is  stated  by  most 
observers  to  vary  from  three  or  four  months  to  a  year.  Its  occurrence  in 
a  body  to  any  extent,  within  five  weeks  and  four  days,  must  be  regarded 
as  an  exception  to  an  extensive  series  of  observations.  The  witnesses  for 
the  plaintiff  were  then  justified  in  assigning  the  longest  possible  period, 
that  the  circumstantial  evidence  would  admit,  for  its  production  in  this 
instance.  The  facts  of  this  case  show  that  adipocere  may  be  produced  in 
the  body  of  a  drowned  subject  within  a  period  of  six  weeks.  The  defendants 
wished  to  make  it  appear  that  the  adipocerous  transformation  might  take 
place  with  much  greater  rapidity,  but  there  were  no  facts  to  render  this 
view  probable,  while  there  were  many  facts  in  support  of  the  contrary 
opinion.  One  instance  of  its  early  production  is  related  by  Harlan. 
Having  occasion  to  macerate  the  cranium  of  a  fat  negro  in  the  summer,  it 
was  placed  in  a  barrel  of  water,  and  kept  closely  covered  over.  About  six 
weeks  afterwards  he  observed  the  head  floating  on  the  surface,  and  rather 
inclined  on  one  side.  The  portion  of  the  head  which  floated  above  the 
level  of  the  water  was  tumefied,  and  on  cutting  into  it,  the  whole  sub- 
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stance  down  to  the  bone,  was  found  converted  into  adipocere :  but  that 
portion  o£  the  head  and  face  which  was  immersed  in  water,  was  in  a 
putrescent  state. 

It  may  be  as  well  to  compare  the  facts  of  this  case  with  the  rules  laid 
down  by  Devergie,  for  determining  the  period  during  which  bodies  have 
remained  in  water.  The  deceased  was  an  adult,  and  the  drowning  took 
place  during  the  winter  season : — it  is  therefore  a  favourable  case  for 
testing  the  value  of  these  rules.  Devergie  fixes  the  earliest  period  for  the 
production  of  adipocere  at  about  two  months  and  a  half  :  he  then  speaks  of 
its  commencing  in  the  cheeks,  chin,  breast,  groin,  and  fore  part  of  the 
thighs.  Here,  however,  in  less  than  six  weeks,  the  adipocerous  change 
had  taken  place  completely  in  the  muscles  of  the  lower  part  of  the  abdomen 
and  of  the  buttocks.  Devergie  states  that  the  hair  of  the  scalp  becomes 
loose  in  about  two  months  :  here  it  separated  with  the  slightest  pull  in  six 
weeks.  The  data  furnished  by  this  medical  jurist,  would  therefore  tend  to 
assign  a  much  longer  period  of  submersion  than  six  weeks,  to  a  body  pre- 
senting the  characters  observed  in  this  case.  It  is  scarcely  necessary  to 
remark  that  rules  of  this  kind  must  be  regarded  only  as  remote  approxi- 
mations to  the  truth. 

When  a  dead  body  is  immersed  in  a  liquid  of  a  preservative  nature,  as 
in  the  water  of  a  peat-bog,  the  changes  which  take  place  are  of  a  peculiar 
kind,  and  they  render  it  difficult  to  arrive  at  even  an  approximate  con- 
clusion respecting  the  period  of  death.  A  male  human  skeleton  was  found 
near  the  surface  of  a  peat-moss  or  bog.  All  the  bones  were  detached,  and 
were  of  deep  chocolate  colour.  The  right  femur  had  been  accidentally 
fractured  obliquely,  and  the  skin  and  muscles  were  closely  adherent  to  it. 
They  were  free  from  any  unpleasant  odour,  and  were  completely  tanned. 
The  bones  were  destitute  of  phosphate  of  calcium,  and  in  consequence  were 
as  flexible  as  cartilage.  It  was  calculated  by  a  comparative  measurement 
of  a  thigh-bone,  that  the  stature  was  five  feet  seven  inches.  The  sex 
was  determined  as  usual  by  the  roughness  of  the  bones,  and  the  size  and 
shape  of  the  pelvis.  There  were  no  means  of  determining  the  cause  of 
death.  The  skull  had  not  been  fractured.  It  was  supposed  that  the 
person  had  been  shot  and  the  body  deposited  in  the  bog  ten  years  pre- 
viously, but  it  might  have  been  lying  there  fifty  years.  The  removal  of 
the  phosphate  of  calcium  was  a  remarkable  fact;  it  probably  depended  on 
the  action  of  the  water.  Tannin  was,  no  doubt,  the  agent  by  which  the 
soft  parts  were  preserved. 


CHAPTEE  8. 

IDENTITY  OF  MUTILATED  REMAINS — CASES — EXHUMATION  OF  SKELETONS — HUMAN 
AND  ANIMAL  BONES — DETERMINATION  OF  SEX,  AGE,  AND  PERSONAL  PECU- 
LIARITIES DETERMINATION  OF  AGE  BY  THE  TEETH — QUESTIONS  OF  PERSONAL 

IDENTITY — EVIDENCE  FROM  FRACTURES,  DISEASE,  AND  DEFORMITY. 

Identity  of  mutilated  Bodies. — A  dead  body  partially  putrefied,  may  be 
found  mutilated,  and  parts  of  it  may  be  discovered  in  localities  distant 
from  each  other.  There  is  less  difficulty  here  in  making  out  identity,  than 
where  only  bones  are  discovered;  for  it  is  by  no  means  easy  to  say  whether 
certain  bones  belonged  to  the  same  skeleton  or  not.  So  long  as  the  soft' 
parts  are  attached  to  them,  there  will  be  no  difficulty  in  forming  an  opinion. 
Those  who  commit  murder,  and  thus  dispose  of  a  body,  believe  that 
identity  must  be  entirely  destroyed,  if  they  only  deposit  the  parts  in 
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remote  places.  In  this  respect,  however,  they  are  generally  deceived  :  for 
satisfactory  medical  evidence  may  still  be  forthcoming.  In  the  case  of  the 
•woman  Brown,  murdered  by  Greenacre  in  1837,  the  head,  trunk,  and 
limbs  were  scattered  in  widely  distant  parts  of  London.  The  limbs  were 
not  found  until  six  weeks  after  the  trunk,  and  then  at  a  considerable 
distance;  and  under  very  different  circumstances.  In  the  examination  of 
the  trunk,  it  was  observed  that  the  fifth  cervical  vertebra  had  been  sawn 
through,  leaving  oidy  about  the  tenth  of  an  inch  of  that  bone.  When  the 
head  was  found  it  was  observed  that  the  fifth  cervical  vertebra  had  also 
been  sawn  through,  leaving  only  the  posterior  spinous  process.  On  com- 
paring the  head  with  the  trunk  they  fitted  exactly,  even  to  the  continua- 
tion of  a  superficial  cut  on  the  skin.  On  afterwards  comparing  the  trunk 
with  the  legs,  it  was  ascertained  that  the  cut  surfaces  exactly  corresponded. 
The  thigh-bones  remaining  attached  to  the  trunk,  had  been  sawn  through 
about  an  inch  below  the  trochanters,  to  about  one-half  of  their  thickness, 
and  then  broken  off.  When  the  limbs  were  discovered  six  weeks  after- 
wards, the  portions  of  thigh-bones  found  exactly  corresponded  in  the 
marks  produced  by  the  saw  and  in  the  portions  broken.  Not  only  were 
the  parts  of  the  body  thus  proved  to  belong  to  one  and  the  same  woman, 
but  the  individual  was  further  identified  by  the  peculiarity  of  the  absence 
of  a  uterus. 

In  a  case  of  infanticide,  which  was  |the  subject  of  a  trial  in  1839, 
the  arm  of  a  child  was  found  concealed  in  a  dust-hole  of  the  house,  while 
at  about  the  same  period  a  body  without  an  arm,  and  the  head  of  a  child, 
were  found  in  a  ditch  at  some  distance  from  the  house  where  the  accused 
person  was  living.  The  identity  was,  however,  distinctly  made  out  by 
the  fact,  that  the  arm  and  scapula  attached  to  it  fitted  exactly  to  the 
trunk,  and  that  the  incisions  through  the  muscles  and  vessels  completely 
corresponded. 

On  the  occasion  of  a  murder  perpetrated  at  Brighton  the  head  and' 
subsequently  the  body  of  a  female  were  found  in  different  and  distant 
places.  They  were  identified  as  belonging  to  the  same  individual  :  first, 
from  the  fact  that  there  were  four  cervical  vertebrae  attached  to  the  trunk 
and  three  to  the  head ;  and  secondly,  from  the  divided  vessels  and 
cartilaginous  rings  of  the  trachea  exactly  corresponding.  The  impor- 
tance attached  to  this  kind  of  anatomical  evidence,  shows  that  when  a 
portion  of  a  dead  body  is  found,  the  whole  of  the  parts  which  form  the 
boundary  of  the  section,  should  be  attentively  observed  and  accurately 
described. 

The  case  of  Dr.  Parhnan,  for  the  murder  of  whom  Professor  Webster 
was  tried  and  convicted  at  Boston,  U.S.,  in  March,  1850,  presents  a  re- 
markable instance  of  the  value  of  scientific  evidence,  in  establishing  the 
identity  of  a  mutilated  body.  It  also  proves  that  even  all  the  refinements 
of  science  will  fail  in  the  attempt  so  to  dispose  of  a  dead  body  in  a  case  of 
murder,  as  to  prevent  its  identification.  On  Nov.  23,  1849,  the  deceased 
was  traced  to  the  laboratory  of  the  prisoner,  and  from  that  date  he  was 
missing.  A  week  after  his  disappearance,  there  were  found  concealed  in 
the  vault  of  a  privy  belonging  to  the  prisoner's  laboratory,  a  pelvis  (the 
hip-bones),  the  right  thigh  (from  the  hip  to  the  knee),  the  left  leg  (from 
the  knee  to  the  ankle)  ; — aud  with  them  certain  towels  bearing  the 
initials  of  the  prisoner,  and  being  such  as  were  used  by  him.  Among 
some  cinders  and  slag  connected  with  a  furnace,  were  found  portions  of 
bones,  apparently  of  the  cranium,  fragments  of  vertebra?,  blocks  of 
artificial  teeth,  and  some  gold  which  had  been  melted.  On  the  day  follow- 
ing, in  a  remote  corner  of  the  laboratory,  there  was  found  a  tea-chest 
containing,  imbedded  in  a  quantity  of  tan  and  covered  with  minerals,  the 
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Fig.  1. 


entire  trunk  of  a  human  body,  with  the  left  thigh  from  the  hip  to  the 
knee.  When  the  parts  were  placed  in  apposition  with  the  portions 
previously  found,  they  corresponded,  so  that  they  were  obviously  parts  of 
the  same  body.  This  observation  also  applied  to  the  remains  of  bones 
(cranium  and  vertebras)  found  in  the  slag  of  the  furnace.  There  was  no 
duplicate  portion.  All  the  fragments  fitted  so  as  to  form  part  of  the  same 
human  skeleton.  The  portions  thus  found  resembled  in  every  particular 
the  body  of  Parkman,  and  in  no  single  particular  were  they  dissimilar 
from  the  body  of  the  deceased.  There  were  missing  from  these  remains, 
when  they  were  placed  in  apposition,  the  head,  the  arms  with  the  hands, 
both  feet,  and  the  right  leg  from  the  knee  to  the  ankle. 

The  parts  found  (which  are  light  in  the  engraving  fig.  1)  were 
examined  by  several  medical  men.  They  deposed  that  they  were  human 
remains,  parts  of  one  and  the  same  male  human  body ;  that  they  had  not 
undergone  dissection  for  anatomical  purposes,  and  had  not  been  sub- 
mitted to  any  process  of  preservation.  Further,  that  they  had  been  cut 
and  hacked  in  different  directions  without  any  reference  to  their  anatomical 
relations,  and  evidently  by  a  person  only  partially  acquainted  with  the 
structure  of  the  body.  The  chest  was  still  covered  with  the  muscles  and 
skin.  It  was  noticed,  that  under  the  left  nipple,  between  the  sixth  and 
seventh  ribs,  there  was  an  oj>ening  which  penetrated  into  the  cavity. 
The  opening  was  slightly  ragged,  and  about  one  and  a  half  inches  in 
length. 

It  seems  that  Parkman  was  sixty  years  of  age,  and  his  stature  was 
five  feet  eleven  inches.  The  portions  of  the 
body  thus  restored,  were  those  of  a  person  be- 
tween fifty  and  sixty  years  of  age ;  and  with 
respect  to  stature,  the  portions  found,  extending 
from  the  seventh  cervical  vertebra  to  the  outer 
ankle  (malleolus),  measured  57^  inches.  The 
distance  from  the  sole  of  the  foot  to  the  outer 
malleolus,  measured  in  another  subject  of  the 
same  age,  was  3  inches  ;  and  the  distance  from 
the  top  of  the  head  to  the  base  of  the  sixth 
cervical  vertebra  was  10  inches.  Adding  these 
measurements  to  the  missing  portions,  the  total 
length  of  the  body  found  would  be  5  feet  10^ 
inches,  being  within  half  an  inch  of  the  stature 
of  Parkman.  There  were  marks  of  identity 
about  the  teeth  and  jaws  which  left  no  doubt 
that  the  remains  were  those  of  the  missing 
man.  An  attempt  had  been  made  to  destroy 
the  skin  and  flesh  of  the  chest,  by  the  use  of 
a  strong  solution  of  potash,  but  this  had  failed. 
The  defence  of  the  prisoner  rested  upon  the 
fact  that  the  charge  was  based  entirely  on  cir- 
cumstantial evidence,  that  the  identity  of  the 
remains  had  not  been  satisfactorily  made  out, 
and  that  no  cause  of  death  had  been  proved. 
The  jury,  however,  returned  a  verdict  of  guilty, 
and  the  prisoner  was  subsequently  executed 
of  Prof.  Webster,'  by  Dr.  Stone,  Boston,  U.S., 


Dr.'  Parkman's  remains  restored. 
The  missing  parts  are  black. 


(see  '  Rep.  of  the  Trial 
1850).  _ 

A  singular  case  involving  somewhat  similar  questions  occurred  in 
London  in  Oct.,  1857,  when  the  remains  of  a  human  being  were  found  in 
a  bag  on  one  of  the  buttresses  of  Waterloo  Bridge.    It  appeared  that 
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they  had  been  accidentally  deposited  there  the  night  previously — the 
intention  of  the  person  who  carried  them  being,  no  doubt,  to  lower  them 
into  the  river,  but  by  accident  they  lodged  on  one  of  the  buttresses  of  the 
bridge.  A  number  of  articles  of  clothing  were  in  the  bag  with  the  remains. 
These  remains  were  submitted  to  the  examination  of  the  Divisional 
Surgeon  of  Police  and  the  author. 

They  found  them  to  consist  of  parts  of  a  human  body,  and  obviously  of 
the  same  body  ;  as,  when  allowance  was  made  for  the  missing  portions,  they 
admitted  of  an  accurate  adjustment  to  each  other.  There  were  twenty- 
three  portions  of  the  body  discovered,  consisting  chiefly  of  bones  with  flesh 
adhering  to  them.  The  flesh  had  been  roughly  cut  from  the  bones, 
apparently  with  a  view  to  remove  as  much  of  it  as  possible,  and  to  destroy 
the  identity  of  the  body.  The  parts  had  been  cut  and  sawn  into  small 
lengths,  probably  to  reduce  their  bulk  and  to  allow  them  to  be  packed 


Fig.  2.  Fig.  3. 


Waterloo  Bridge  remains  restored.   Front  and  back  view  of  the  Skeleton.   Dotted  lines  showing  where  the 
bones  were  cut  or  sawn.   Missing  parts  black. 


within  a  small  space.  The  trunk,  including  part  of  the  chest  and  spine, 
had  been  cut  into  eight  pieces  ;  the  upper  limbs  had  been  cut  or  sawn  into 
six,  and  the  lower  limbs  into  nine  pieces.  The  hip  and  elbow-joints  were 
in  a  strongly  flexed  condition.  The  missing  portions  (which  are  marked 
black  in  the  engravings  figs.  2  and  3)  were  the  head,  with  the  greater 
part  of  ■  the  spine,  namely  fourteen  out  of  twenty -four  vertebras  (seven 
cervical  and  seven  upper  dorsal),  the  hands,  the  feet,  and  some  portions 
of  the  left  side  of  the  chest.  It  will  be  observed  that  these  were  also  the 
parts  which  were  missing  in  the  case  of  Parkman.  In  fact,  a  murderer 
intending  to  destroy  personal  identity,  would  in  general  most  effectually 
succeed  in  his  object  by  removing  the  head,  feet,  and  hands.  The  whole 
of  the  viscera  of  the  chest  and  abdomen  had  also  been  removed.  The 
twenty-three  fragments  found  weighed  only  eighteen  pounds.    This  is 
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about  one-eighth  part  of  the  average  weight  of  the  adult  body.  The 
questions  which  required  solution  in  this  case  were  the  following  : — 1. 
The  sex,  age,  and  stature  of  the  deceased ;  2.  The  presence  of  any 
physiological  or  pathological  peculiarities  in  reference  to  personal  identity ; 
3.  The  presence  of  any  wounds  or  marks  of  violence,  with  reference  to 
the  probable  cause  of  death  ;  4.  The  general  condition  of  the  remains,  with 
a  view  to  determine  whether  they  were  parts  of  a  dissected  body,  and 
whether  they  had  undergone  any  chemical  process  for  the  purpose  of 
preservation  ;  5.  The  length  of  the  period  which  had  probably  elapsed 
since  the  death  of  the  deceased.  The  details  of  this  examination  will  be 
found  elsewhere  ('Med.  Gaz.,'  Oct.  31,  1857,  p.  445).  There  was  no 
difficulty  in  determining  the  sex  of  the  deceased,  as  a  portion  of  the 
sexual  organs,  which  had  been  mutilated  (not  dissected),  still  remained 
attached  to  the  pelvis.  The  long  bones  were  in  their  full  state  of 
development.  The  stature  was  determined  by  taking  the  length  of  the 
portions  found,  and  adding  a  certain  number  of  inches i  for  the  missing 
skull,  cervical  vertebra?,  and  feet.  The  bones  had  been  sawn  through 
near  the  joints  with  a  fine  bone-saw,  such  as  is  used  by  bone-boilers.  On 
the  left  side  of  the  chest,  between  the  third  and  fourth  ribs,  there  was  a 
stab  which  had  penetrated  the  cavity,  and  which,  if  inflicted  on  a  living 
person,  would  have  been  in  a  direction  to  enter  the  heart.  The  edges  of 
this  wound  were  everted  and  wide  apart,  and  the  muscles  around  were 
infiltrated  with  blood.  It  had  those  characteristics  which  are  observed 
in  wounds  inflicted  on  a  living  body.  In  Parkman's  case  there  was  a 
similar  wound  penetrating  the  chest  on  the  left  side  between  the  sixth 
and  seventh  ribs.  No  portion  of  these  remains  had  the  appearance  of 
having  undergone  dissection  or  any  preparation  or  use  for  anatomical 
purposes.  There  was  no  injection  of  blood-vessels  ;  the  muscles,  vessels, 
and  nerves  had  been  cut  through,  or  rather  hacked  in  all  directions, 
without  any  reference  to  relative  position.  The  spinal  marrow  had  been 
violently  torn  out  of  the  vertebral  canal,  and  was  left  hanging  by  its 
sheath  to  the  vertebrae.  The  joints  had  been  sawn  through,  evidently 
with  great  trouble,  at  points  where  a  scalpel,  even  in  the  hands  of  a  young 
anatomist,  would  have  speedily  effected  the  separation  of  the  limbs. 
Further,  no  preservative  of  animal  matter  had  been  employed.  There 
was  no  trace  of  arsenic,  corrosive  sublimate,  nitre,  alum,  or  chloride  of  zinc, 
in  the  soft  parts.  Portions  of  the  muscular  fibre  were  brown  and  sodden  ; 
they  presented  the  appearance  of  having  been  boiled  in  water  and  soaked 
in  a  solution  of  common  salt,  which  was  separated  from  them  by  crystalli- 
zation. Portions  of  the  skin,  as  well  as  the  ligaments  of  the  joints,  had 
a  similar  appearance,  i.e.  of  having  been  submitted  to  the  action  of  boil- 
ing water.  From  the  condition  of  the  soft  parts  and  joints,  it  appeared 
probable  that  the  body  had  been  cut  up  and  exposed  to  a  boiling  tempera- 
ture, while  the  members  were  in  a  state  of  cadaveric  rigidity.  The 
examiners  considered  that  the  boiling  and  the  salting  of  the  remains  had 
been  resorted  to  in  order  to  prevent  any  offensive  smell  as  a  result  of 
putrefaction,  which  might  have  led  to  their  discovery.  The  interior  of 
the  right  hip-joint,  and  the  deep-seated  portions  of  flesh  around  the  joint, 
had  escaped  the  action  of  salt  and  water ;  and  from  the  condition  of 
these  parts,  as  well  as  other  circumstances,  they  formed  a  conclusion 
respecting  the  probable  period  at  which  this  person  had  died.  The  con- 
clusions from  the  whole  of  the  investigation  were  as  follows  : — 

1.  That  the  remains  were  those  of  a  person  of  the  male  sex,  of  adult 
age,  and  of  at  least  5  feet  9  inches  in  stature ;  2.  That  the  parts  found 
presented  no  physiological  or  pathological  peculiarities  by  which  they 
could  be  identified  as  belonging  to  any  particular  individual.    The  only 
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fact  observable  tinder  this  head  was,  that  the  portions  of  skin  remaining 
were  thickly  covered  with  dark  hairs,  and  that  the  deceased  was  probably 
a  dark,  hairy  man  ;  3.  That  the  remains  presented  no  appearance  of  disease 
or  of  violent  injury  inflicted  during  life,  with  the  exception  of  a  stab  in 
the  space  between  the  third  and  fourth  ribs  on  the  left  side  of  the  chest. 
This  stab  was  in  a  situation  to  penetrate  the  heart  and  cause  death.  It 
had  the  characters  of  a  stab  inflicted  on  a  pei'son,  either  living  or  only 
recently  dead  ;  4.  That  these  remains  had  not  been  dissected  or  used  for 
the  purposes  of  anatomy.  All  those  parts  of  the  human  body  which  are 
useful  to  an  anatomist  had  been  roughly  severed  and  destroyed  by  a 
person  or  persons  quite  ignorant  of  their  anatomical  relations.  They  had 
been  probably  cut  and  sawn  before  the  rigidity  of  death  had  ceased,  i.e. 
within  from  eighteen  or  twenty-four  hours  after  death ;  and  in  this  state 
had  been  partially  boiled  and  subsequently  salted  (placed  in  brine).  The 
body  of  deceased  had  not  been  laid  out  or  attended  to  like  that  of  a  person 
dying  from  natural  causes,  whose  body  might  be  lawfully  used  for 
anatomical  purposes ;  5.  That  the  person  of  whose  body  these  remains 
were  a  part,  may  have  been  dead  for  three  or  four  weeks  prior  to  the  date 
at  which  they  were  examined,  namely  on  Oct.  21,  1857. 

The  articles  of  dress  found  with  the  remains  in  the  bag  were  those  of 
a  man  and  a  foreigner.  They  were  much  torn,  and  some  presented  the  ap- 
pearance of  stabs  and  cuts,  while  all  were  more  or  less  stained  with  blood, 
some  of  the  stains  presenting  coagula.  A  stab  through  the  double-collar 
of  an  over-coat  must  have  been  inflicted  with  great  force,  as  it  was  found 
to  extend  through  corresponding  parts  of  the  under-coat  and  waistcoat. 
All  these  articles  of  dress  had  stains  of  blood  on  the  inside,  and  chiefly  on 
the  left  side  of  the  body,  in  the  parts  corresponding  to  the  stab  on  the  left 
side  of  the  chest.  The  cutting  and  tearing  of  the  dress  may  have  arisen 
from  the  removal  of  the  clothes  while  the  body  was  in  a  state  of  rigidity 
in  a  constrained  attitude.  The  state  of  the  clothes  was  consistent  with 
their  having  been  worn  by  the  deceased  when  he  was  subjected  to  violence 
which  led  to  his  death. 

From  inquiries  made  by  the  police,  there  was  reason  to  believe  that  the 
remains  were  those  of  a  Swedish  sailor  from  a  vessel  then  in  the  river. 
It  is  believed  that  he  met  with  his  death  by  stabbing,  and  that  after  a 
short  concealment,  his  body,  cut  up  and  mangled  in  the  manner  described, 
was  disposed  of  by  throwing  it  into  the  river.  The  head  and  other  missing 
parts  had  probably  been  thus  got  rid  of ;  and  it  was  only  by  the  accident 
of  the  bag  lodging  on  a  buttress  of  the  bridge,  instead  of  falling  into  the 
river,  that  these  remains  were  found.  As  the  deceased  was  most  probably 
a  foreigner  whose  name  was  not  known,  and  of  whose  personal  appearance 
no  description  could  be  given,  there  was  no  clue  to  the  perpetrators  of  this 
murder.  In  this  respect  it  resembles  some  murders  of  recent  date,  in 
which  the  bodies  have  been  discovered  either  entire  or  mutilated. 

In  reference  to  this  case  of  mutilation,  there  is  one  point  which  requires 
a  brief  notice.  When  parts  of  dead  bodies  are  found,  a  section  of  the 
public  adopt  the  hypothesis  that  some  medical  student  has  resorted  to 
this  method  of  disposing  of  parts  of  a  dissected  subject.  Thus,  in  the 
case  of  Greenacre,  there  was  a  disposition  to  refer  the  first  portion  of  the 
mutilated  remains  which  were  discovered  to  a  wanton  act  of  this  kind. 
The  erroneousness  of  this  view  was  proved  only  by  the  subsequent  dis- 
covery of  the  corresponding  parts  of  the  dead  body  and  the  detection  of 
the  murderer.  So  in  reference  to  the  case  of  Parkman,  the  mutilated 
remains  were  at  first  described  as  anatomical  preparations.  Such  an  hypo- 
thesis is  of  course  favourable  to  the  escape  of  criminals,  and  is  prejudical 
to  the  course  of  justice.    It  points  out  to  the  assassin  an  easy  method  of 
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deceiving'  the  public  ;  and  it  shows  that  if  he  only  mutilates  a  corpse  by 
removing  and  destroying  the  head,  hands,  and  feet,  leaving  the  remainder 
of  the  body  to  be  discovered  accidentally,  he  has  a  far  better  chance  of 
escaping  detection  and  punishment  than  by  attempting  to  conceal  the 
entire  murdered  body.  The  Waterloo  Bridge  case  formed  no  exception  to 
the  protection  thus  unintentionally  extended  by  public  opinion  to  a  foul 
act  of  murder.  Any  one  acquainted  with  anatomy  and  the  dissection  of 
bodies  would  at  once  perceive  from  the  description  that  no  portion  of  this 
body  could  have  been  used  for  such  a  purpose.  Medical  students  do  not, 
as  part  of  their  anatomical  pursuits,  hack  and  mangle  a  dead  body  so  as  to 
destroy  muscles,  vessels,  nerves,  and  spinal  marrow  ;  they  have  no  occasion 
to  make  away  with  those  parts  by  which  a  body  may  be  identified,  or  to 
boil  and  salt  the  remainder ;  they  do  not  receive  corpses  for  dissection 
with  their  clothes,  nor  is  there  any  conceivable  reason  why,  if  they  did, 
they  should  produce  cuts  and  stabs  and  stains  of  blood  on  the  inside  of  the 
clothes  with  such  accuracy  as  to  correspond  to  the  effects  of  wounds 
inflicted  on  a  living  man.  It  was  suggested  that  no  murderer  would  have 
secreted  the  clothes  with  the  remains.  It  is  difficult  to  speculate  on 
the  proper  course  which  should  be  pursued  by  men  who  are  fresh  from 
the  perpetration  of  an  atrocious  crime,  and  who  are  anxious  to  conceal 
it,  but  this  may  be  fairly  said, — the  bag  of  clothes  with  the  remains 
was  lowered  over  the  bridge  with  a  view  that  it  should  fall  into  the 
water  and  be  carried  away  by  the  tide :  it  was  owing  to  mere  accident 
that  it  was  found  in  the  situation  described.  The  head  and  other 
parts  had  no  doubt  been  already  successfully  disposed  of  by  a  similar 
proceeding. 

In  1875,  the  remains  of  a  woman,  Harriet  Lane,  were  conveyed  into 
the  Borough,  she  having  been  murdered  by  her  paramour,  Henry  Wain- 
ivriglit,  in  Whitechapel.  On  Sept.  7,  1874,  the  deceased  woman  went  in 
a  cab  to  premises  in  Whitechapel  Road,  and  was  never  again  seen  alive. 
In  Sept.,  1875,  a  year  later,  the  premises  were  likely  to  pass  from  Wain- 
wright  into  the  hands  of  others ;  and  he  resolved  to  remove  the  body  of 
the  woman,  whom  he  had  murdered  and  buried,  to  another  hiding-place 
in  Southwark.  A  few  days  before,  the  prisoner  employed  his  brother  to 
purchase  for  him  a  spade  and  a  small  chopper  or  axe.  These  articles 
were  found  on  the  premises  after  the  removal  of  the  body.  The  chopper 
had  on  it  putrescent  animal  matter,  and  the  spade  clay  mixed  with  lime. 
On  the  same  day,  Wainwright  purchased  three  yards  of  American  cloth 
and  a  quantity  of  cord.  On  Sept.  11,  1875,  a  man,  employed  by  Wain- 
wright, was  arrested  in  the  Borough,  having  in  his  possession  two 
packages,  wrapped  in  similar  American  cloth  and  secured  with  similar 
cord,  containing  human  remains.  On  opening  these,  Larkin  found  one 
parcel  to  contain  the  trunk,  and  the  other  bundle  the  remaining  portions, 
which  collectively  were  the  remains  of  a  human  female,  about  five  feet 
high,  and  about  twenty-five  years  old,  and  those  of  a  thin  person.  The 
body,  which  was  supposed  to  have  been  dead  about  a  year,  had  been  very 
recently  and  most  unscientifically  dissected.  It  was  iu  a  stinking  and 
decomposed  state  ;  some  parts  were  more  or  less  mummified,  whilst  other 
parts  were  in  a  condition  tending  to  adipocere.  The  body  was,  roughly 
speaking,  divided  into  ten  parts,  as  follows  : — two  arms  ;  two  hands  ;  the 
legs  and  feet  connected,  the  left  leg  including  part  of  the  patella ;  the 
thighs  including  portions  of  the  pelvis  (the  right  thigh  included  the 
patella,  the  left  thigh  included  part  of  the  patella)  ;  the  trunk,  except 
the  front  of  the  pelvis  ;  the  head  and  neck.  Though  the  woman  had  been 
dead  a  year,  and  buried  in  a  grave  on  the  premises,  certain  parts  had 
been  well  preserved,  owing  to  the  use  of  chlorinated  lime,  employed 
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with  the  mistaken  view  of  destroying  the  body,  whereas  it  had  acted  as 
a  preservative. 

The  cause  of  death  was  obvious.  There  were  two  bullets  in  her  brain, 
and  a  third  was  found  in  a  hair-pad  at  the  back  of  the  head.  There  was 
a  cut  extending  from  the  centre  of  the  throat  to  the  angle  of  the  lower 
jaw,  which  had  severed  all  the  tissues,  and  which  must  have  been  inflicted 
with  considerable  force.  There  could  not  be  a  doubt  that  the  woman  had 
been  deprived  of  life  by  pistol-shots.  There  was  reason  also  to  think  that 
the  first  shot  was  just  behind  the  right  ear,  and  the  bullet  was  found  to 
have  caused  an  extravasation  of  blood  three  inches  in  circumference. 
Another  bullet  was  found  in  the  brain  ;  there  was  a  cut  in  the  throat,  the 
other  bullet  having  probably  been  fired  when  life  was  ebbing  ;  and  another 
had  flattened  against  a  mass  of  hair-pins,  which  had  no  doubt  prevented 
it  going  into  the  head.  Probably  the  murderer  came  up  from  behind,  and 
fired  the  first  shot  from  the  back  of  the  head  ;  and  that,  finding  the  first 
shot  ineffectual,  he  had  brought  the  pistol  round  and  fired  it  just  behind 
the  right  ear  ;  and  then,  not  certain  that  it  would  answer  the  purpose  of 
destroying  life,  the  third  shot  was  fired.  The  cut  in  the  throat  was  of  old 
date,  and  must  have  been  inflicted  either  immediately  before  or  imme- 
diately after  death.  As  the  principal  arteries  of  the  neck  were  divided,  it 
would  have  been  sufficient  of  itself  to  cause  death.  Probably  this  wound 
was  inflicted  after  the  pistol-shots  had  been  fired. 

In  this  case  the  identification  of  the  remains  was  based  partly  on 
medical  facts,  and  partly  on  the  discovery  of  certain  articles  of  dress  in 
the  grave  from  which  the  body  had  been  removed.  The  features  were 
not  recognizable.  The  body  had  been  cut  into  ten  pieces  and  much 
mangled.  It  was  decomposed  ;  but,  as  a  quantity  of  chlorinated  lime 
had  been  used  in  the  burial  of  it,  putrefaction  had  been  in  some  degree 
retai'ded.  The  relatives  could  only  speak  geuerally  to  the  slender  form 
and  stature  of  the  body,  and  the  smallness  of  the  hands  and  feet,  as  points 
in  which  it  resembled  that  of  Harriet  Lane.  The  light  auburn  colour  of 
the  hair,  the  absence  of  a  tooth  in  the  upper  jaw  on  the  right  side,  and 
the  presence  of  a  scar  or  cicatrix  from  a  burn  received  many  years  before, 
and  still  remaining-  on  the  right  leg  below  the  knee,  were  also  circum- 
stances  which  strengthened  their  opinion.  Some  buttons  and  other 
articles  of  dress  found  in  the  grave,  such  as  those  which  were  actually 
worn  by  the  deceased  on  the  evening  of  her  death,  were  identified  by  her 
relatives.  The  direct  proofs  were  :  1.  The  age.  The  age  of  the  deceased 
was  twenty-four.  Judging  by  the  wisdom  teeth,  three  of  which  had 
appeared,  this  corresponded  with  the  age  assigned  to  the  body.  2.  Stature. 
It  was  inferred,  but  by  no  means  directly  proved,  that  the  deceased  was 
five  feet  and  a  quarter  of  an  inch  in  height.  The  remains,  when  put 
together,  represented  a  stature  of  four  feet  eleven  and  one-eight  inches. 
This  makes  about  an  inch  difference,  which  was  accounted  for  by  one  of 
the  medical  witnesses,  as  a  result  of  the  shrinking  of  the  intervertebral 
substance,  hence  the  defective  length  of  an  inch  was  consistent  with  the 
remains  being  those  of  a  person  of  the  height  of  the  deceased.  3.  The 
colour  of  the  hair.  This  is  stated  to  have  been  slightly  different ;  but  the 
difference  was  consistent  with  the  hair  of  the  remains  having  been  buried 
for  a  year  in  the  earth,  and  exposed  to  the  action  of  chlorinated  lime. 
But  there  are  indeed  so  many  women  in  the  world  with  hair  of  a  similar 
shade  of  colour,  that  no  great  reliance  can  be  placed  on  a  resemblance  of 
this  kind  in  a  disputed  case  of  identity.  4.  The  scar.  There  was  a  scar 
or  cicatrix  from  a  burn  in  the  right  leg,  below  the  knee.  On  removing 
the  adipocere  and  other  matter  on  the  body,  which  concealed  such  super- 
ficial marks,  it  was  found  in  a  part  indicated  by  the  father  of  the  deceased 
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woman.  The  scar  was  distinctly  puckered,  and  presented  all  the  usual 
marks  of  a  scar  produced  by  a  burn  from  a  red-hot  poker.  5.  The  state  of 
the  uterus.  The  missing  woman  had  had  two  children  by  Wainwright, 
the  last  having  been  born  about  nine  months  previous  to  her  disappear- 
ance. From  their  examination  of  the  womb,  the  medical  witnesses  for 
the  Crown,  Bond  and  Larkin,  came  to  the  conclusion  that  the  woman 
whose  remains  were  discovered  had  borne  a  child.  On  the  other  hand, 
Meadows,  who  appeared  as  an  obstetric  witness  for  the  defence,  stated 
that,  in  his  opinion,  the  woman  of  those  remains  had  never  borne  a  child ; 
an  opinion  which  he  qualified  by  stating  that  he  believed  it  to  be  im- 
possible to  decide  this  question  in  any  case  with  absolute  certainty.  If 
this  witness  had  been  able  to  testify  positively  that  the  indications  of 
child-birth  were  certain,  and  could  never  be  mistaken  for  an  unimpregnated 
state  of  the  uterus,  his  evidence  would  have  gone  far  to  show  that  this 
could  not  have  been  the  body  of  Harriet  Lane.  The  womb  was  described 
by  Bond  as  much  decomposed ;  the  cavity  large,  but  the  walls  thin ;  the 
os  transverse  and  broad,  and  the  neck  projecting  very  little  into  the 
vagina.  Larkin  said  that  the  general  appearance  of  the  uterus  was  most 
inconsistent  with  virginity,  which  fact,  also,  was  to  a  great  extent  borne 
out  by  the  appearance  of  the  skin  of  the  lower  part  of  the  abdomen. 
This  showed  here  and  there  amidst  the  decomposition  one  or  two  white 
lines  in  the  hypogastric  region,  and  other  marks  of  a  darker  colour, 
near  to  and  in  the  inguinal  region,  apparently  the  remains  of  the 
violet  lines  which,  together  with  the  above-mentioned  linece  albicantes,  are 
peculiarly  characteristic,  when  taken  in  conjunction  with  other  evidence, 
of  delivery  having  taken  place  at  some  more  or  less  remote  period ;  and 
what  seemed  to  bear  out  this  idea  more  strongly  was  the  fact,  that  the 
decomposition  had  progressed  more  rapidly  with  the  little  raised  portions 
of  integument  between  the  cicatrix-like  lines  than  at  any  other  part  of 
the  whole  trunk,  or  upper  part  of  the  thighs,  where  the  surface  of  the 
skin  was  even.  The  dimensions  of  the  womb  were  in  every  way  enlarged ; 
its  measurements  were — extreme  length  3  inches  ;  width  at  fundus  2h 
inches,  cervix,  upper  part  If  inches,  lower  part  1?  inches ;  thickness 
|  inch ;  length  of  cavity  2%  inches,  breadth  between  Fallopian  tubes  1^ 
inches,  centre  1  inch,  lower  orifice  i  inch,  thickness  of  cervix  £  inch, 
width  |  inch.  Its  weight  was  12  drachms.  It  was  so  flaccid  that  the' 
most  trivial  manipulation  sufficed  to  alter  its  shape. 

In  1879,  in  the  case  of  Mrs.  Thomas,  who  was  murdered  at  Richmond 
by  Kate  Webster,  the  identification  of  the  body  was  made  by  Bond,  spite 
of  its  dissection,  the  boiling  of  portions  of  it  in  a  copper,  and  the  entire 
absence  of  the  head,  which  was  never  discovered. 

The  identity  of  the  bodies  of  soldiers  and  sailors  has  been  sometimes 
established  by  the  existence  of  marks  on  the  skin,  such  as  anchors,  stars, 
initials,  &c,  indelibly  impressed  in  the  structure  by  colouring  matter. 
The  presence  of  mothers'  marks  (naavi),  or  of  scars  from  wounds  or  injuries 
received  many  years  previously,  and  situated  in  particular  parts  of  the 
body,  have  also  proved  the  means  of  identification.  Cicatrices  from 
bleeding,  cupping,  or  from  vaccination,  should  be  noticed  at  these  ex- 
aminations ;  also  whether  there  are  any  scars  or  depressions  in  the  skin 
indicative  of  small-pox. 

It  is  not  often  that  a  question  arises  whether  a  portion  of  a  body  found 
is  that  of  a  human  being  or  of  an  animal.  In  1838  that  which  was  at 
first  supposed  to  be  a  human  hand  was  found  in  a  dust-bin  in  the  City. 
It  was  alleged  that  a  murder  had  been  perpetrated,  and  an  inquiiy  took 
place  at  the  Mansion  House  in  reference  to  the  supposed  atrocious  crime. 
Some  doubts  were  raised  whether  the  relic  produced  was  really  the  hand 
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of  a  human  being.  In  order  to  have  these  doubts' removed,  it  was  sent 
to  Solly  and  other  medical  men  for  inspection,  when  it  proved  to  be  the 
fin  or  paddle  of  a  turtle. 

Exhumation  of  Skeletons. — It  occasionally  happens  that  medical  in- 
vestigations are  required  to  be  made  so  long  after  interment,  that  all  the 
.soft  parts  of  the  body  are  destroyed,  and  nothing  but  the  entire  skeleton 
or  a  few  bones  may  be  discovered.  In  either  case  numerous  important 
questions  may  arise  affecting-  identity  as  well  as  the  mode  of  death. 
Indications  of  murder  or  violent  death  may  be  obtained  long  after  the 
entire  destruction  of  the  soft  parts.  Briand  relates  the  case  of  a  woman, 
whose  body  was  disinterred  after  eleven  years'  burial.  It  was  believed 
and  alleged  that  she  had  been  murdered,  and  her  body  afterwards  buried 
by  her  murderers.  This  was  found  completely  reduced  to  a  skeleton,  but 
nevertheless  the  third,  fourth,  fifth,  and  sixth  cervical  vertebra3  were  still 
held  together  by  a  dark-coloured  mass  derived  from  the  decomposition  of 
the  tleshy  parts  of  the  neck  ;  and  this  mass  was  still  surrounded  by  several 
folds  of  a  cord,  which  had  been  employed  as  the  means  of  strangulation. 
Proof  was  thereby  obtained  of  the  mode  in  wrhich  the  murder  had  been 
perpetrated.  It  was  also  possible  to  determine  the  length  and  colour  of 
the  hair,  the  state  of  the  teeth,  and  the  form  and  length  of  the  bones. 
A  ring  was  found  on  the  bones  of  one  finger,  which  left  no  doubt  what- 
ever of  the  identity  of  the  deceased. 

In  1829,  a  man  named  Guerin  was  condemned  at  the  assizes  at  Ver- 
sailles for  the  mui'der  of  his  brother.  The  murder  had  been  perpetrated 
on  Aug.  21,  1825,  and  the  body  had  been  buried  in  the  corner  of  a  damp 
cellar.  The  exhumation  of  the  remains  took  place  three  years  after 
interment,  and  it  was  ascertained  by  inspection  that  the  deceased  had 
been  destroyed  by  blows  on  the  cranium  with  a  bruising  instrument  of 
large  surface,  and  the  identity  of  the  deceased  was  clearly  made  out  by 
the  disposition  of  the  teeth,  the  malformation  of  the  vertebral  column, 
and  the  curved  form  of  the  bones  of  the  legs. 

The  case  of  Eugene  Aram  also  furnishes  an  instance  of  the  necessity 
for  closely  examining  skeletons  when  it  is  suspected  that  the  individuals 
have  died  from  murderous  violence.  This  man  conspired  with  another 
to  murder  a  person  named  Clarke.  The  deceased  suddenly  disappeared 
in  Feb.,  1745,  and  his  absence  could  not  be  accounted  for.  In  1758,  i.e. 
thirteen  years  after  his  disappearance,  some  bones  were  accidentally 
discovered  in  a  cave  near  the  toAvn  where  he  lived.  Aram's  accomplice 
was  arrested  on  suspicion  ;  and,  losing  his  presence  of  mind,  when  charged 
with  the  murder,  he  denied  that  those  were  the  bones,  but  mentioned  the 
spot  where  the  bones  of  Clarke  were  buried.  A  skeleton  was  there  found, 
and  the  traces  of  a  fracture  and  indentation  of  a  temporal  bone  were 
plainly  perceptible.  The  manner  in  which  the  murder  was  committed 
was  confessed  by  the  accomplice,  and  the  medical  evidence  corroborated 
this  confession.  Aram,  who  was  a  man  of  some  ability,  argued  in  his 
defence  that  it  was  impossible  to  identify  a  skeleton  after  the  lapse  of 
thirteen  years ;  that  the  fracture  of  the  skull  and  the  piece  of  bone  beaten 
inwards  proved  nothing  ;  that  it  might  have  lain  long  in  the  cave  where 
it  was  found,  which  had  been  a  hermitage,  and  therefore  a  likely  place 
of  sepulture  in  ancient  times ;  and  that  the  violence  to  the  skull  might 
have  been  produced  in  times  of  disorder,  when  in  searching  for  treasure, 
the  graves  and  coffins  of  the  dead  were  violated.  He  also  positively  denied 
the  conclusions  as  to  the  sex  of  the  skeleton;  but  this  objection  was 
entirely  set  aside  by  the  medical  evidence.  In  spite  of  the  ingenuity  of 
this  defence,  the  facts  were  too  strong  against  him,  and  he  was  convicted 
and  executed. 
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Aram's  defence  throws  some  light  upon  the  questions  of  doubt  which 
are  apt  to  arise  when  evidence  is  given  from  the  examination  of  exhumed 
bones.  Thus,  for  example,  we  find  three  points  strongly  urged,  involving 
the  consideration  of  the  time  required  for  the  destruction  of  the  skeleton, 
and  therefore  of  its  identity  :  of  the  form,  situation,  and  appearance  of  a 
fracture  of  a  bone,  so  as  to  enable  a  medical  witness  to  determine  whether 
it  be  of  recent  or  of  old  standing,  and  whether  it  was  likely  to  have  been 
caused  by  accident  previously  to  or  during  the  exhumation,  or  had  arisen 
from  the  direct  application  of  violence  to  the  skull  during  life.  Lastly, 
a  clear  determination  of  the  sex  may  be  required  from  an  examination  of 
the  bones.  This,  of  course,  is  material  to  identity,  and  therefore  one 
of  the  first  circumstances  to  which  a  medical  witness  should  direct  his 
attention. 

Perfect  has  reported  a  case  which  shows  the  importance  of  attending  to 
sex  in  exhumed  skeletons.  Two  brothers  lived  together  on  a  farm.  The 
younger  of  the  two  was  dissolute  and  irregular  in  his  habits,  so  that  they 
lived  unhappily.  One  winter's  night,  when  the  ground  was  covered  with 
snow,  the  younger  brother  absconded  from  the  house  by  letting  himself 
down  from  his  chamber  window  ;  and  when  he  was  missing  the  ensuing 
morning,  his  footsteps  were  clearly  traced  in  the  snow  to  a  considerable 
distance,  but  there  were  no  footsteps  of  any  other  person.  Nothing  was  ever 
afterwards  heard  of  the  missing  brother.  The  elder  brother  left  the  farm, 
and  it  passed  into  the  hands  of  a  stranger.  During  the  progress  of  some 
alterations  in  the  grounds  surrounding  the  house,  a  skeleton  was  dug  up. 
It  was  immediately  conjectured  that  the  one  brother  had  murdered  the 
other ;  an  investigation  was  called  for,  and  an  inquest  was  held.  Perfect, 
who  was  not  summoned  as  a  witness,  requested  permission  to  examine  the 
bones.  Having  disposed  them  in  their  natural  oi'der,  he  found  that  they 
represented  a  person  of  short  stature ;  and  from  the  obliteration  of  the 
sutures  of  the  skull,  and  the  worn  state  of  the  crowns  of  the  teeth,  he 
inferred  that  they  must  have  belonged  to  an  aged  person.  On  examining 
the  bones  of  the  pelvis,  it  was  perceptible  that  they  had  belonged  to  a 
female.  When  this  fact  was  communicated  to  the  jury,  the  two  medical 
men,  who  had  given  their  opinions  from  a  hasty  examination,  were  sent 
for,  and  one  of  them  immediately  corroborated  the  statement  that  the. 
skeleton  had  belonged  to  a  female.  The  proceedings  were  of  course  at  an 
end,  and  a  heavy  suspicion,  amounting  to  a  charge  of  fratricide,  was  thus 
removed  from  an  innocent  man.  On  further  inquiry,  it  was  ascertained 
that  the  bones  had  been  removed  from  an  old  gravel-pit,  where  gipsies 
had  been  accustomed  to  assemble  and  occasionally  bury  their  dead. 

From  the  examination  of  many  reported  cases  in  which  medical 
evidence  has  been  required  on  these  occasions,  it  appears  that  the  cir- 
cumstances to  which  inquiries  have  been  especially  directed  are  the 
following : — 

1.  Whether  the  bones  are  those  of  a  human  being,  or  of  some  animal. 
2.  If  of  a  human  being,  whether  of  a  male  or  a  female.  Having  thus 
far  established  their  identity  as  part  of  a  human  skeleton,  some  subordi- 
nate questions  may  arise  respecting  them.  3.  The  length  of  the  period 
during  which  they  have  probably  remained  in  the  ground.  4.  The 
probable  age  of  the  individual  to  whom  they  belonged.  If  the  upper  and 
lower  jaws  be  found,  we  shall  derive  much  assistance  in  solving  this  ques- 
tion by  an  examination  of  the  teeth.  5.  The  probable  stature  of  the 
individual  when  living.  6.  The  race  to  which  he  belonged  :  for,  from  the 
mixed  nature  of  our  population,  even  this  may  become  a  material  question 
in  relation  to  the  guilt  or  innocence  of  an  accused  person.  We  are  then 
bound  to  examine  the  bones  for  certain  special  characters,  the  observation 
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of  which  may  be  necessary  to  throw  a  light  upon  the  general  evidence ; 
while  inattention  to  them,  or  a  misinterpretation  of  them  at  the  time  of 
examination,  may  lead  to  the  defeat  of  justice,  and  to  the  censure  of  the 
medical  witness.  7.  It  should  be  determined  whether  solitary  bones  belong 
to  the  right  or  left  side  of  the  body,  and  whether  they  form  parts  of  one,  or 
of  more  than  one  skeleton.  8.  Whether  they  have  sustained  any  mechanical 
injury  during  life,  i.e.  whether  at  any  antecedent  period  they  have  or  have 
not  been  fractured  ;  and  if  a  fracture  has  existed,  whether  this  has  occurred 
during  life  or  by  accident  during  the  exhumation :  if  during  life,  whether 
it  be  recent  or  of  old  standing.  9.  The  presence  or  absence  of  personal 
deformities,  the  presence  or  absence  of  supernumerary  fingers  or  toes,  of 
a  curvature  of  the  spine,  of  a  curvature  of  the  bones  from  mollities  ossium, 
or  of  anchylosis  (union)  of  one  or  more  joints.  10.  Murderers  sometimes 
attempt  to  make  away  with  their  victims  by  burning  the  bodies  ;  it  should 
therefore  be  determined  whether  the  bones  have  or  have  not  undergone 
calcination.  This  especially  applies  to  cases  of  infanticide.  Sometimes 
but  a  very  small  portion  of  the  foetal  skeleton  can  be  procured  for  the 
formation  of  a  medical  opinion. 

Other  points  of  circumstantial  evidence  also  demand  attention — the 
position  of  the  bones  when  discovered  in  the  ground,  whether  lying  at  full 
length  or  grouped  together  confusedly.    In  bodies  which  have  undergone 
Christian  burial,  the  skeleton  is  found  lying  at  full  length,  usually  with  the 
head  to  the  west  and  the  feet  to  the  east,  and  one  skeleton  may  be  found 
below  another.    By  an  attention  to  these  points,  the  locality  has  been  at 
once  identified  as  the  site  of  a  burial-ground,  where  bones  have  been  dis- 
covered during  excavations  for  the  foundation  of  new  buildings.  This 
inference  is  confirmed  when  the  bones  of  persons  of  all  ages  and  both  sexes 
ai'e  found  in  or  near  the  same  spot.    In  1866,  a  remarkable  discovery 
was  made  at  Milcote,  near  Stratford-on-Avon.     Within  two  feet  from 
the  surface  of  the  soil  upwards  of  two  hundred  human  skeletons  were 
found.    They  were  placed  closely  side  by  side  upon  their  backs,  with  their 
feet  to  the  east  and  their  heads  to  the  west,  and  all  were  well  preserved. 
There  were  young  and  old,  and  skeletons  of  both  sexes,  the  bones  presenting 
no  marks  of  injury  from  weapons.     This  was  no  doubt  the  site  of  an 
ancient  but  long-forgotten  burial-ground.    In  pre-historic  times,  the  body 
was  consigned  to  a  stone  chest  in  a  sitting  posture,  with  the  arms  clasped 
about  the  knees.    Thus,  in  these  ancient  graves,  the  skeleton  has  been 
discovered  with  the  thigh-bones  folded  on  the  chest.    It  is  not  unusual  to 
find  human  mixed  with  animal  bones.    The  author  procured  from  a  deep 
grave  in  an  old  cemetery  the  bones  of  a  horse  mixed  with  the  bones  of  a  male 
human  skeleton.    Occasionally,  in  ancient  times,  this  animal  was  killed  and 
buried  with  his  deceased  owner :  and  probably  the  disinterment  of  these 
bones  in  old  burial-grounds  has  given  rise  to  the  fables  of  giants.    In  one 
cemetery  in  the  vicinity  of  London,  the  bones  of  the  horse  were  frequently 
found,  when  the  excavations  were  carried  on  to  a  great  depth.   The  bones 
of  the  ox  have  also  been  met  with  in  graves  mixed  with  human  bones. 
The  author  had  sent  to  him  the  upper  part  of  the  thigh-bone  of  an  ox, 
which  was  dug  out  of  a  deep  grave  in  a  country  churchyard  :  it  was  for- 
warded to  him  as  an  unusually  developed  thigh-bone  of  a  human  being. 

Identity  is  sometimes  strikingly  made  out  by  the  presence  or  absence 
of  the  teeth,  by  their  form,  position,  worn  appearance,  and  the  number 
that  may  be  deficient :  and  if  absent,  whether  removed  recently  or  long 
before  death.  The  examination  of  the  teeth  often  aids  considerably  in  the 
determination  of  the  age  of  a  skeleton.  The  discovery  of  certain  articles 
of  clothing,  known  to  have  belonged  to  a  missing  person,  in  association 
with  the  bones  of  a  skeleton,  will  sometimes  remove  any  doubts  that  may 
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arise  on  the  subject  o£  identity  (see  case  of  Lane,  p.  136).  Metal  buttons, 
brooches,  or  rings,  are  imperishable,  and  should  be  sought  for  by  sifting  or 
washing  the  earth.  In  Beg.  v.  Plaits  (Derby  Lent  Ass.,  1847),  the  prisoner 
was  charged  with  the  murder  of  a  man  named  Collis.  The  deceased  had 
not  been  seen  alive  since  Dec.  7,  1845.  On  Aug.  28,  1846,  some  men,  in 
cleaning  out  a  cesspool  in  the  neighbourhood,  found  some  human  bones 
with  certain  articles  of  dress,  which  were  supposed  to  be  those  of  the 
missing  man.  Besides  the  ribs,  there  were  two  thigh-bones,  and  two  leg- 
bones.  The  flesh  readily  came  off  the  bones  and  fell  into  the  soil.  With 
these  remains,  there  was  the  ordinary  dress  of  a  man — namely,  coat,  hat, 
trousers,  neckerchief,  and  two  garters,  one  red  and  one  white.  These 
were  still  around  the  bones  of  the  legs.  Walker  stated  that  he  had 
examined  the  bones,  and  found  them  to  be  those  of  a  male  human  being-, 
from  twenty-three  to  thirty  years  of  age.  All  the  bones  were  complete, 
excepting  a  few  belonging  to  the  neck,  and  three  ribs.  There  was  a  deep 
fracture  of  the  skull  in  the  region  of  the  forehead  five  inches  in  extent ; 
another  fracture  over  the  left  eyebrow ;  and  a  third  across  the  base  of  the 
skull.  These  fractures,  in  his  opinion,  were  inflicted  on  the  body  while 
living.  The  other  bones,  which  appeared  to  have  been  separated  by  the 
yielding  of  the  ligaments  as  a  result  of  putrefaction,  presented  no  marks 
of  violence.  The  injuries  to  the  skull  were  produced  by  some  cutting  or 
sharp-edged  instrument,  and  were  sufficient  to  cause  death,  which  might 
have  taken  place  either  immediately  or  after  some  time.  The  clothes 
were  identified  as  those  worn  by  the  deceased  at  the  time  of  his  disap- 
pearance, and  the  white  and  red  garters  found  round  the  leg-bones 
were  identified  by  a  woman  who  made  them,  and  gave  them  to  the 
deceased. 

The  prisoner  was  connected  with  the  act  of  murder  by  a  chain  of  circum- 
stances. On  Dec.  7,  he  was  seen  with  a  hammer  in  his  hand  quarrelling" 
with  the  deceased.  At  a  later  period,  he  was  seen  with  two  men  pushing- 
the  deceased,  who  appeared  to  be  in  a  stupefied  state,  into  his  shop.  On 
the  night  following  he  was  seen  in  company  with  two  men  carrying  a 
heavy  substance  in  a  sack,  in  the  direction  of  the  cesspool  in  which  the 
skeleton  was  afterwards  found.  The  prisoner  had  made  false  statements 
respecting  the  transactions  between  himself  and  deceased,  and  the  watch 
and  boots  of  the  deceased  were  traced  to  his  possession.  The  deceased- 
had  been  seen  with  the  watch  up  to  within  half  an  hour  of  his  disappear- 
ance. For  the  defence  it  was  contended  that  there  was  not  sufficient  proof 
in  law  that  the  remains  found  were  really  those  of  the  missing  man.  The 
finding  of  some  portions  of  the  clothes  of  the  man  in  the  cesspool  was  not 
sufficient  to  prove  the  corpus  delicti — the  murder.  There  must  be  positive 
evidence  that  the  remains  were  those  of  Collis.  Patteson,  J.,  overruled 
the  objection,  observing  that  the  identity  of  the  remains  was  altogether 
a  question  for  the  jury.  It  was  further  contended  for  the  defence,  that 
there  must  not  only  be  clear  proof  that  the  remains  were  those  of  the 
deceased,  but  it  must  be  proved  that  the  deceased  had  died  by  the  act  of 
the  prisoner,  and  not  from  any  accidental  cause.  The  prisoner  was 
convicted. 

But  for  the  discovery  of  the  clothes,  more  particularly  of  the  two 
different  coloured  garters  round  the  leg-bones,  the  identity  in  this  case 
could  not  have  been  satisfactorily  established.  The  suggestion  that  the 
deceased  might  have  fallen  into  the  cesspool  by  some  accident,  was  nega- 
tived by  the  fact  that  had  this  occurred,  the  watch  and  boots  would  have 
been  found  with  the  remains,  whereas  these  articles  were  traced  to  the 
possession  of  the  prisoner.  It  is  worthy  of  note  that  in  this  case  the 
dead  human  body,  in  clothes,  was  reduced  nearly  to  the  state  of  a  skeleton 
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within  the  short  period  of  nine  months.  This  must  be  ascribed  to  the 
influence  of  the  putrescent  animal  matters  by  which  it  was  surrounded. 
That  the  bones  had  not  been  for  a  longer  period  in  the  place  where  they 
were  found,  was  proved  by  the  fact  that  the  cesspool  had  been  cleared  out 
only  a  short  time  before  the  disappearance  of  the  deceased. 

In  July,  1863,  the  bones  of  a  child  were  found  in  a  nursery-ground  at 
Islington,  under  suspicious  circumstances.  It  appeared  that  a  girl  named 
Elizabeth  Hunter,  aged  eight  years,  had  been  missing  from  the  neighbour- 
hood since  March  30,  1862,  and  it  was  important  to  establish,  if  possible, 
that  these  were  the  bones  of  a  female  child  of  the  age  of  the  deceased. 
Until  the  skull  was  found  it  was  supposed  that  the  bones  were  those  of  a 
dog,  but  their  human  character  appears  to  have  been  ultimately  estab- 
lished by  the  discovery  of  the  skull  with  some  hair,  and  also  of  the  lower 
jaw.  The  medical  witness  at  the  inquest  assigned  the  age  at  from  eight 
to  ten  years,  but  could  not  well  define  the  sex,  as  at  this  early  period  the 
sexual  differences  on  the  pelvis  are  not  well  marked.  The  articles  of 
clothing  found  with  the  body  served,  however,  to  establish  the  sex,  as 
well  as  the  identity  of  the  bones  with  those  of  the  missing  child.  The 
remains  had  the  appearance  of  having  been  longer  in  the  earth  than  six- 
teen months,  but  it  seems  they  were  only  superficially  covered,  and  this 
might  account  for  the  rapid  destruction  of  the  bones  and  soft  parts.  It 
is  probable  that  the  bones  of  young  persons  decay  more  rapidly  than  those 
of  adults.  Cases  involving  medico-legal  questions  on  the  exhumation  of 
skeletons  after  various  periods  of  interment  will  be  found  in  the  '  Ann. 
d'Hyg.,'  1834, 1,  117  ;  1836,  1,  214  ;  and  1845,  1,  379.  See  also  Friedreich, 
'  Ueber  die  Knochen  in  foren.  Bezieh.'    Ausbach,  1853. 

Human  and  Animal  bones. — The  greatest  ignorance  prevails  among  the 
public  on  this  subject.  The  bones  of  horses,  cows,  dogs,  and  sheep  are 
frequently  mistaken  for  those  of  human  beings.  In  an  antiquarian  collec- 
tion of  relics  obtained  from  a  neighbouring  Roman  castrum,  the  author 
saw,  some  years  since,  the  tibia  of  a  dog  carefully  labelled  and  religiously 
preserved  as  a  bone  of  an  ancient  Roman.  The  same  collection  contained 
fragments  of  bones  of  various  animals,  carnivorous  and  herbivorous,  all 
marked  as  human  relics.  This  collection  belonged  to  an  antiquary  who 
had  preferred  adopting  his  own  view  of  the  nature  of  the  relics,  to  taking 
the  opinion  of  any  one  acquainted  with  anatomy.  In  a  church  in  the 
north  of  England  two  bones  from  oxen  were  shown  as  the  thigh-bones  of 
St.  Lawrence.  They  were  of  ancient  date  and  greatly  prized  by  the 
sexton.  Even  well-informed  men  may  be  easily  mistaken  on  such  sub- 
jects. Belzoni,  the  celebrated  traveller,  brought  from  Egypt,  with  his 
sarcophagi,  a  number  of  bones  taken  from  the  interior  of  the  Pyramids, 
which  he  pronounced  to  be  the  bones  of  King  Cephrenes,  and  of  some  of 
the  Shepherd  kings.  Clift  examined  them  after  they  had  been  submitted 
to  public  exhibition,  and  he  found  that  they  were  the  bones  of  oxen.  The 
osseous  relics  of  saints,  as  they  are  collected  and  preserved  in  glass  and 
crystal  cases  in  Roman  Catholic  countries,  often  present  anomalies  which 
would  surprise  an  anatomist.  Supernumerary  ribs  and  vertebra?  are  not 
uncommon,  and  intermixed  with  them  bones  which  certainly  never  apper- 
tained to  a  human  being.  In  the  medico-legal  returns  for  India,  1868-9, 
it  is  stated  that  on  one  occasion  as  evidence  of  an  important  murder  some 
bones  brought  from  a  distance  of  thirty  miles  with  the  usual  formalities 
and  precautions  as  to  identity,  proved  on  examination  to  be  those  of  a 
bullock,  and  on  another  occasion  the  remains  turned  out  to  be  those  of  a 
goat.  These  facts  show  the  ;mportance  of  entrusting  the  examination 
of  bones,  in  all  judicial  inquiries,  to  well-educated  medical  men.  The 
lower  classes  of  society  are  ever  ready  to  suspect  murder  when  bones  are 
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exhumed ;  and  it  will  not  always  be  easy  to  satisfy  them  that  the  bones 
exhumed  could  not  have  belonged  to  a  human  being. 

The  lamentable  effects  of  popular  ignorance  on  this  subject  were  dis- 
played in  a  case  that  occurred  at  Damascus  in  1840,  which  at  the  time 
excited  great  public  notice.  A  Roman  Catholic  priest,  with  his  son, 
suddenly  disappeared  in  the  early  part  of  that  year,  and  a  strong  suspicion 
arose  that  they  had  been  murdered.  Certain  Jews  were  charged  with 
having  murdered  the  father  and  son  for  horrible  purposes.  The  sewer 
in  the  quarter  of  the  town  in  which  they  lived  was  examined,  and  some 
bones  were  there  found.  These  were  pronounced  by  the  persons  who 
discovered  them  to  be  human  bones ;  and  the  discovery  was  considered 
to  confirm  the  suspicion  of  murder  which  had  arisen.  Several  of  the 
accused  Jews  died  under  the  tortures  to  which  they  were  subjected.  It 
seems  that  the  state  of  anatomy  was  at  that  time  so  low  in  Syria,  that 
there  was  no  one  in  the  country  competent  to  solve  the  question  whether 
these  were  really  animal  or  human  bones.  Some  persons  who  inspected 
them,  pronounced  that  they  must  have  been  lying  in  the  sewer  for  a  great 
length  of  time,  and  that  they  had  belonged  to  an  animal.  A  proposition 
was  then  made  that  the  bones  should  be  forwarded  to  the  Parisian 
Academy  of  Medicine,  for  their  decision.  It  was  subsequently  proved 
that  they  were  animal  remains.  Such  a  case  is  not  likely  to  occur  in 
England,  for  there  are  few  professional  men  who  would  not  be  at  once 
able  to  pronounce  an  opinion  even  from  the  examination  of  a  fragment. 

It  will  be,  in  most  cases,  easier  to  say  whether  a  particular  bone  has 
formed  part  of  a  human  skeleton  or  not,  than  to  determine  to  what  animal 
it  may  have  belonged ;  this  is  commonly  all  that  is  expected  from  a 
medical  witness.  A  moderate  acquaintance  with  osteology  will  enable 
him  to  give  an  affirmative  or  negative  opinion  :  but  where  part  only  of  the 
shaft  of  a  bone — as  of  the  humerus,  radius,  tibia,  or  fibula — is  produced, 
some  caution  is  required  in  forming  a  judgment.  It  will  not  be  necessary 
in  this  place  to  describe  all  the  peculiarities  of  human  bones,  but  rather 
to  point  out  certain  well-marked  differences  which  are  observed  to  exist 
between  the  bones  of  man  and  animals. 

With  respect  to  the  skull,  the  foramen  magnum  in  all  animals,  except 
the  ape  tribe,  is  placed  very  far  back,  and  has  its  posterior  edge  turned 
upwards.  In  the  ape  tribe,  and  especially  in  the  ourang-outang,  it  is 
nearer  to  the  centre  of  the  base  of  the  cranium  than  in  any  other  animal, 
and  is  more  nearly  on  a  level  with  the  plane  of  the  base  of  the  skull. 
All  animals,  including  the  ourang-outang  and  ape  tribe,  have  two  bones 
in  the  face,  in  addition  to  those  found  in  man.  These  are  situated  between 
the  superior  maxillary  bones,  and  are  called  intermaxillary  bones,  or,  from 
their  holding  the  incisor  teeth,  the  ossa  incisoria.  The  suture  which 
separates  them  from  the  maxillary  bones  becomes  obliterated  in  some  of 
these  animals  at  an  early  period ;  but  still  traces  of  it  may  be  seen.  To 
speak  of  the  facial  angle  as  a  mark  of  distinction  is  quite  unnecessary ; 
a  medical  opinion  can  never  be  required  except  in  those  cases  where  only 
one  bone,  or  the  fragment  of  a  bone,  is  presented  for  examination.  The 
lower  jaw  in  animals  is  destitute  of  a  protuberance  corresponding  to  the 
chin ;  it  is  also  longer,  in  proportion  to  the  cranium.  The  condyles  of 
the  jaw  vary  in  shape  according  to  the  nature  of  the  food. 

The  trunk  calls  for  no  particular  remark.  The  vertebra}  are  strikingly 
distinguished  by  their  form,  and  by  the  direction  of  their  spinous  and 
transverse  processes.  Their  bodies  are  longer,  and  deeply  grooved  laterally, 
in  a  vertical  direction.  The  sacrum  is  generally  narrower  in  proportion 
than  in  man ;  it  is  wide  in  those  animals  which  occasionally  stand  erect, 
as  in  the  ape  and  the  bear,  but  it  is  also  in  these  animals  longer.  The 
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pelvis  is  in  all  cases  much  elongated,  is  nai'rower,  and  has  less  of  a  basin- 
like appearance,  the  level  of  the  brim  having  a  much  greater  obliquity 
than  m  man.  The  thorax  of  animals  without  clavicles  is  commonly  com- 
pressed at  the  sides,  so  as  to  render  it  much  deeper  from  the  sternum  to 
the  spine.  This  is  especially  observed  in  the  .  dog,  cat,  bear,  and  in  long- 
legged  animals.  The  ribs,  or  fragments  of  ribs,  might  perhaps  be  occa- 
sionally confounded.  Most  mammalia  possess  more  ribs  than  are  found 
in  man,  the  number  corresponding  to  that  of  the  dorsal  vertebras.  The 
ribs  vary  much  in  form,  but  in  herbivorous  animals  they  are  generally 
broad  and  thick ;  in  the  bear  and  dog  they  are  more  rounded.  The 
sternum  or  chest-bone  of  the  ourang-outang  somewhat  resembles  that 
of  man  ;  it  is  flat  but  narrowed,  and  the  division  of  its  pieces  is  more 
apparent:  in  all  other  animals  it  differs  in  being  considerably,  narrower, 
more  or  less  of  a  rounded  form,  and  in  being  evidently  composed  of  many 
movable  pieces.  Most  quadrupeds  want  clavicles  :  they  exist  in  the  ape 
tribe,  and  very  much  resemble  those  of  man,  so  that  the  clavicle  of  the 
ape  might  be  easily  mistaken  for  that  of  a  young  child :  in  the  dog  and 
cat,  there  is  a  clavicular  bone  suspended  in  the  muscles.  The  scapula  or 
blade-bone  of  animals,  including  the  ourang-outang  and  ape,  is  much 
longer  in  proportion,  and  is  more  equally  divided  by  the  spine,  the  fossa 
infra-spinalis  being  much  smaller  in  proportion  than  in  man.  The 
humerus,  or  arm-bone,  of  animals,  is  observed  to  become  short  as  the 
metacarpus  is  elongated :  in  the  ape  tribe,  it  very  closely  resembles  that 
of  man.  In  apes  the  bones  of  the  fore-arm  have  the  same  general  appear- 
ance as  in  man  ;  but  the  two  bones  are  long  and  slender,  and  the  radius 
is  as  long  as  the  ulna.  In  all  carnivorous  animals,  the  olecranon  is  ex- 
tended farther  back,  and  is  more  irregular  than  in  man.  The  carpus,  or 
wrist,  in  apes,  has  one  bone  more  than  in  man.  The  size  and  strength 
of  the  thumb  are  much  greater  in  man  than  in  any  animal.  Even  in  the 
ape  tribe,  although  separate  and  opposed  to  the  outer  fingers,  the  thumb 
is  very  small  and  much  shorter  than  in  the  human  species.  The  femur, 
or  thigh-bone,  in  most  quadrupeds  is  so  short  that  it  scarcely  projects 
beyond  the  abdomen  :  it  varies  in  length  according  to  that  of  the  meta- 
tarsus. The  neck  of  the  thigh-bone  is  remarkably  short,  but  the  great 
trochanter  rises  coirsiderably  above  the  head  of  the  bone  even  in  the  ape 
tribe.  In  some  animals,  as  in  the  horse,  the  trochanter  ends  in  an  unci- 
form process  projecting  above  the  head  of  the  bone.  In  the  ourang- 
outang,  the  thigh-bone  is  straighter  than  in  man,  while  in  the  bear  it 
closely  resembles  the  human  bone.  The  bones  of  the  leg  in  the  ourang- 
outang  are  nearly  as  in  man,  but  the  tibia,  or  leg- bone,  is  in  general  con- 
siderably longer  than  the  femur.  In  the  bear  it  preserves  a  proper  pro- 
portion. In  the  ape  tribe,  these  bones  are  nearly  of  equal  length.  In  the 
dog,  the  fibula  is  placed  behind  the  tibia,  and  is  attached  to  it  in  its  lower 
half.  In  the  horse,  the  fibula  forms  merely  a  kind  of  splinter  anchylosed 
by  age  to  the  upper  part  of  the  tibia.  In  ruminants,  the  fibula  is  want- 
ing :  in  the  pig  it  is  anchylosed  to  the  tibia  throughout  its  whole  length. 
In  apes,  while  the  great  toe  is  shorter  than  the  rest,  the  smaller  toes  are 
much  longer  than  in  man.  In  none  of  the  mammalia,  except  man,  does 
the  foot  rest  completely  on  the  ground.  The  os  calcis  generally  wants 
the  tuberosity  of  the  heel ;  but  this  exists  in  the  ape  tribe,  although  to  a 
less  extent  than  in  man. 

Such  are  the)  most  prominent  differences  assigned  by  anatomists  to 
the  bones  of  animals,  and  based  on  the  observations  of  skeletons.  It  is 
not  improbable,  however,  tha  in  some  cases  assistance  may  be  derived 
from  the  use  of  the  microscope.  This  instrument  may  be  especially 
serviceable  in  those  cases  of  difficulty  in  which  an  opinion  maybe  required 
vol.  r.  '  L 
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from  only  minute  fragments  of  bone.  The  Haversian  canals  and  bone- 
cells  (lacuna?)  exist  in  all  classes  of  animals  which  have  a  bony  skeleton ; 
and  it  has  been  shown  that  the  bone-cells  differ  in  size  in  the  four  great 
classes  of  animals.  They  are  smallest  in  birds,  and  largest  in  reptiles : 
in  the  mammalia  they  occupy  an  intermediate  position.  In  fish,  they  are 
entirely  different  in  appearance  from  those  existing  in  the  other  three 
classes.  These  bone-cells  are  said  to  be  of  the  same  size  in  the  same  class  : 
thus,  among  mammalia,  they  are  no  larger  in  the  bones  of  a  horse,  than 
they  are  in  those  of  a  mouse.  In  human  bones,  the  cells  are  sometimes 
almost  triangular  in  outline,  at  other  times  they  have  more  of  a  linear  or 
elongated  shape.  Their  number  is  in  an  inverse  proportion  to  the  Haver- 
sian canals  in  bone.  It  is  desirable  that  further  observations  should  be 
made  on  this  subject ;  and«that  differences  in  the  microscopical  structure 
of  bone  should  be  sought  for  in  the  human  subject,  and  in  the  various 
orders  of  mammalia.  Quekett  ascertained  that  the  cells  of  bone  bear  a 
certain  relation,  in  point  of  size,  to  that  of  the  blood-discs  of  an  animal  • 
thus,  for  instance,  the  blood-discs  were  found  to  be  lai^gest  in  reptiles, 
smallest  in  birds  and  mammalia,  while  in  fishes  they  were  of  an  inter- 
mediate size  :  and  he  further  discovered  that  the  bone-cells  followed  the 
same  law.    ('Med.  Gaz.,'  Dec.  11,  1846.) 

It  has  happened  on  several  occasions  in  cases  of  infanticide,  that  great 
difficulty  has  been  experienced  in  identifying  small  portions  of  bone, 
when  the  skeleton  has  been  found  partially  consumed  by  fire. 

When  it  has  been  proved  that  the  bones  are  not  those  of  a  human 
being,  this  branch  of  inquiry  is  at  an  end. 

Determination  of  sex  in  skeletons. — The  determination  of  the  sex  from 
an  examination  of  the  skeleton  or  of  certain  detached  bones,  can  be  made 
only  in  subjects  which  have  passed  the  age  of  puberty ;  for  sexual  differ- 
ences in  the  skeletons  are  scarcely  apparent  until  adult  age  has  been 
reached.  The  author  saw,  however,  the  well-marked  sexnal  differences 
of  the  pelvis  in  the  skeleton  of  a  boy  of  eleven.  The  skeleton  of  the 
female  is  smaller  and  more  slender  than  that  of  the  male.  The  full-grown 
bone  of  a  female  is  distinguished  from  that  of  a  male  by  its  ridges,  depres- 
sions, and  processes  being  less  marked,- — the  shaft  of  a  long  bone  is  smoother 
and  more  polished,  while  the  articular  surfaces  are  flatter.  The  skull 
of  the  female  is  more  contracted  in  front,  and  forms  a  longer  oval 
from  before  backwards.  The  chest,  which  is  shorter,  smaller,  and  less 
prominent  than  in  the  male,  is  rather  wider  about  the  fourth  rib  :  it  then 
contacts  somewhat  below,  so  that  while  the  general  shape  of  the  chest 
approaches  to  an  oval  in  the  female,  it  is  conical  in  the  male  skeleton,, 
being  wider  at  the  base  or  lower  part.  The  form  of  this  cavity  is  often 
flattened  laterally  to  a  considerable  extent,  owing  to  the  pressure  of  the 
stays  worn  by  women.  This  altered  condition  of  the  ribs  by  pressure  may 
serve  to  indicate  the  sex.  The  sternum  or  chest-bone  is  shorter,  termi- 
nating opposite  the  fourth  pair  of  ribs,  but  its  upper  portion  is  larger  than 
in  the  male ;  in  the  latter  it  terminates  opposite  the  fifth  pair  of  ribs. 
The  ribs  are  shorter,  more  slender,  less  arched,  and  take  a  more  hori- 
zontal course  in  the  female ;  their  upper  and  lower  borders  are  sharper. 
The  false  ribs  are  proportionately  larger ;  and  the  cartilaginous  portions 
of  the  true  ribs  are  longer  than  in  the  male.  The  shoulders  are  lower, 
and  the  scapulo-humeral  articulations  nearer  to  each  other.  The  clavicles 
are  more  slender,  more  round,  and  pass  in  a  straighter  direction  to  join 
the  acromion  processes.  In  the  male  they  have  somewhat  the  form  of  the 
italic  8 :  they  are  flatter,  larger,  and  run  more  directly  backwards.  The 
female  scapula  is  thinner,  smaller,  flatter,  and  has  sharper  angles  than  that 
of  the  male.    The  bodies  of  the  vertebra?  are  smaller,  the  hole  for  the 
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spinal  marrow  is  larger,  as  are  also  the  foramina  ;  and  the  lumbar  vertebra? 
have  greater  length  than  in  the  male. 

The  upper  limbs  are  shorter,  the  carpus  smaller,  and  the  metacarpus  and 
phalanges  are  more  slender  in  the  female  than  in  the  male.  The  thigh- 
bones have  a  greater  curvature  forwards  at  the  upper  part,  and  below  are 
turned  more  obliquely  inwards.  The  neck  of  the  thigh-bone  in  the  female 
forms  nearly  a  right  angle  with  the  shaft,  whereby  the  trochanter  major 
is  brought  more  nearly  on  a  level  with  the  head  of  the  bone.  In  the  male 
the  neck  of  the  femur  is  inclined  obliquely  upwards,  and  the  trochanter 
major  is  below  the  level  of  the  head.  In  the  female  the  internal  condyles 
are  larger  ;  and  the  bones  of  the  leg  are  more  slender  and  those  of  the  feet 
are  smaller  than  in  the  male. 

The  greatest  difference  is  observed  in  the  pelvis,  and  it  is  by  an 
examination  of  this  portion  of  the  adult  skeleton,  when  it  can  be  obtained, 
that  the  sex  may  be  most  satisfactorily  made  out.  In  the  female  the 
ilia  are  flatter  and  more  everted,  giving  to  the  whole  pelvis  a  greater 
capacity ;  the  sacrum  is  broader,  and  turned  more  backwards ;  the 
coccyx  more  slender,  movable,  and  turned  more  backwards  ;  the  space 
between  the  pubic  bones  larger,  and  the  cartilage  of  the  symphysis 
broader.  The  angle  formed  by  the  rami  pubis  with  the  symphysis  is 
larger.  In  a  well-formed  male  skeleton  the  author  found  the  angle  to  be 
73°,  while  in  a  well-formed  female  skeleton  the  angle  was  equal  to  90°.  The 
tuberosities  of  the  ischia  are  flatter  and  at  a  greater  distance  from  each 
other.  The  brim  of  the  pelvis  is  wider  and  of  an  oval  form,  corresponding 
with  the  head  of  a  child,  and  the  longest  diameter  extending  between  the 
ilia  or  transversely.  In  the  male  the  brim  is  more  circular,  and  the 
greatest  diameter  is  between  the  pelvis  and  sacrum.  The  foramina  ovalia 
in  the  female  are  wider,  and  approach  more  to  a  triangular  form  than  in 
the  male,  one  sharp  angle  being  at  the  junction  of  the  pubes  with  the 
ischium  ;  the  acetabula  are  farther  distant  from  each  other.  The  pelvis  of 
the  female  loses  some  of  its  well-marked  sexual  characters  in  advanced  life. 

It  will  be  understood  that  these  differences  are  for  the  most  part  relative ; 
and  some  are  so  slight  that  they  can  scarcely  be  regarded  as  characteristic 
of  the  sexes.  Great  difficulty  in  forming  an  opinion  Avill  exist  in  those 
cases  where  only  a  fragment  of  a  bone  can  be  procured ;  but  a  medical 
witness  is  not  expected  to  work  out  impossibilities:  if  he  has  a  sufficient 
portion  of  a  skeleton  before  him,  he  may  be  able  to  determine  the  sex, 
otherwise  it  would  be  advisable  to  state  that  the  remains  produced  did  not 
enable  him  to  answer  the  question,  and  that  the  bone  or  a  fragment  might 
have  belonged  either  to  a  male  or  a  female.  In  a  contested  case  of  pre- 
sumption of  survivorship  it  became  necessary  to  determine  the  relative 
weights  of  the  adult  male  and  female  skeletons.  A  perfect  male  skeleton 
Avas  found  to  weigh  ten  pounds  six  ounces  ;  and  a  perfect  female  skeleton 
eight  pounds  thirteen  ounces.  The  bones  were  completely  dry.  It  may 
be  observed  that  bone  is  the  densest  part  of  the  human  body  :  its  specific 
gravity  being  2. 

Date  of  interment. — One  of  the  first  questions  asked  on  the  disinterment 
of  bones,  relates  to  the  length  of  time  during  which  they  may  have  re- 
mained buried  in  the  ground.  The  period  at  which  the  bones  begin  to 
undergo  decomposition,  will  depend  upon  that  at  which  the  soft  parts 
have  entirely  disappeared.  The  common  opinion  is,  that  the  soft  parts  are 
destroyed  in  ordinary  graves  in  about  ten  years.  Bernt,  however,  mentions 
a  case  seen  by  Navier,  in  which  some  fleshy  parts  of  the  body  remained 
after  an  interment  of  twenty-one  years.  The  changes  in  the  bones  are 
observed  to  commence  by  the  loss  of  animal  matter,  so  that  they  become 
lighter  ;  externally  they  acquire  a  dark  incrustation  when  in  contact  with 
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the  earth.  This  dark  incrustation  is  sometimes  confined  to  the  surface  ; 
but  in  some  very  ancient  bones,  the  osseous  shell  is  of  a  dark-brown  colour 
throughout,  like  old  oak.  The  animal  matter  is  never  entirely  lost ;  it 
exists  in  bones  which  have  been  buried  for  many  centuries,  and  may  be 
made  evident  by  digesting  them  in  hydrochloric  acid.  Even  in  sawing 
them,  the  heat  developed  by  friction  brings  out  a  peculiar  animal  odour. 
The  shaft  of  a  long  bone  becomes,  after  long  burial  in  a  dry  soil,  light  and 
vei*y  brittle  ;  it  may  be  easily  broken,  and  cut  or  scraped  with  a  knife.  It 
appears  to  be  impossible  to  assign,  with  any  approach  to  precision,  the 
period  required  for  the  production  of  these  changes ;  they  vary  with  the 
age  of  the  subject,  taking  place  more  rapidly  in  the  skeletons  of  the  young  : 
they  vary  also  with  the  nature  of  the  soil  in  which  the  bones  are  bni'ied, 
according  to  whether  this  is  dry  or  humid,  sandy,  cretaceous,  or  clayey. 
Some  have  alleged  that  the  bones  of  a  person  buried  in  an  ordinary 
coffin  are  entirely  destroyed,  with  the  exception  of  the  skull  and  thigh- 
bones, within  a  period  of  thirty  years  ;  but  there  are  cases  on  record, 
where  the  skull  and  long  bones,  and  even  the  perfect  skeleton,  have  been 
found  in  ordinary  graves,  quite  perfect  after  a  much  longer  period. 
In  general,  the  lower  jaw  of  adults  is  preserved  for  a  great  length  of  time, 
and  with  it  the  teeth,  which  from  the  hardness  of  the  enamel  resist 
decomposition  longer  than  any  other  parts  of  the  body.  The  ultimate 
destruction  of  the  bone  is  effected  by  the  complete  disintegration  of  its 
earthy  parts,  the  phosphate  and  carbonate  of  calcium  falling  into  and  mixing 
with  the  earth  around.  Bones  owe  their  preservation  to  the  large  propor- 
tion of  mineral  matter  contained  in  them.  This  is  greater  in  the  adult 
than  in  the  child.  Von  Bibra  found  the  following  proportions  of  mineral 
matter  per  cent,  in  recent  bones  of  different  ages : — In  a  woman  (set.  62), 
69-82:  in  a  man  (set.  25),  68-97:  in  a  child  (set.  5),  67-80  :  in  a  child  of 
two  months,  65 '32  :  in  a  foetus  of  seven  months,  65*19  :  and  in  a  foetus  of 
six  months,  59'62.  The  proportions  in  the  bones  of  animals  are  similar 
to  those  of  the  human  adult. 

On  the  discovery  of  a  bone,  or  a  skeleton,  the  question  may  be :  Can 
it  have  been  buried  for  a  longer  period  than  fifteen  or  twenty  years  ? 
Suspicion  may  arise  that  they  were  the  bones  of  a  person  alleged  to  have 
been  murdered,  and  who  had  disappeared  about  that  period.  In  some 
cases  this  question  may  admit  of  a  ready  answer.  If  it  were  the  long  bone 
of  an  adult,  and  it  was  found  to  be  light,  friable,  brittle,  and  easily  scraped 
to  powder,  it  is  probable  that  it  had  been  interred  for  a  much  longer  period 
than  that  above  mentioned.  We  can  form  only  a  rough  opinion  of  the 
period  of  interment  of  bones,  by  the  presence  or  absence  of  the  soft  parts  ; 
of  marrow  in  the  interior ;  by  the  firmness  and  weight,  or  brittleness,  dry- 
ness, and  lightness  of  the  bone.  Even  these  remarks  can  scarcely  be  made 
applicable  to  bones  preserved  in  durable  coffins  or  vaults  ;  for  in  this  state 
they  are  to  a  great  extent  removed  from  all  the  common  causes  of  chemical 
change.  Devergie  states  that  the  bones  of  King  Dagobert  were  found  in 
a  tolerably  perfect  state  at  St.  Denis,  although  they  had  been  buried  in  a 
vault  twelve  hundred  years.  In  the  year  1868  the  skeleton  of  William 
Rufus  was  found  in  a  stone  coffin  at  Winchester,  nearly  perfect,  after  780 
years'  burial.  The  skull  was  in  fragments,  the  vertebrae  were  almost 
complete;  parts  of  the  pelvis  and  sacrum  (showing  the  male  characters), 
the  bones  of  the  arms,  the  femoral  bones  and  two  tibise  were  found.  The 
lower  jaw  with  nine  teeth,  the  enamel  apparently  unchanged,  was  also 
discovered.  There  were  no  clavicles  and  only  six  ribs,  and  the  small  bones 
of  the  hands  and  feet  had  disappeared. 

In  bones  long  buried,  a  portion  of  the  animal  matter  is  lost,  the  bone 
becomes  light  and  brittle,  and  is  easily  reduced  to  powder.    In  1868,  the 
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author  examined  a  portion  of  the  scapula  and  rib  of  a  skeleton  which  was 
found  eighteen  inches  below  the  surface  in  the  sandy  soil  on  the  top  of 
a  hill.  The  skeleton,  which  was  that  of  a  female,  was  perfect,  excepting- 
the  lower  ends  of  the  tibia?  and  feet,  which  were  decomposed.  It  had  the 
appearance  of  having  been  thrust  violently  into  the  ground.  There  were 
no  traces  of  soft  parts.  The  teeth  in  the  upper  jaw,  including  the  wisdom 
teeth,  were  perfect  and  regular,  and  the  age  was  considered  to  be  from 
twenty-three  to  twenty-eight  years.  No  hair  or  articles  of  clothing 
were  discovered.  On  analysis  the  bones  were  found  to  contain  72  per 
cent,  of  mineral  matter,  and  the  presence  of  fluorine  was  detected  in  a  small 
quantity  of  bone  reduced  to  powder.  The  date  of  interment  was  assigned 
at  from  fifty  to  one  hundred  years. 

A  question  which  has  yet  to  be  determined  is  whether,  as  with  the 
fossil  remains  of  animals,  human  bones  after  long  interment  may  rtot  contain 
a  larger  proportion  of  fluoride  of  calcium  than  when  recent.  It  has  been 
ascertained  that  the  ancient  bones  of  extinct  animals  contain  a  large  pi'o- 
portion  of  fluoride,  while  in  recent  bones  the  proportion  is  so  small  that 
it  requires  a  large  quantity  of  bone  to  determine  its  presence.  These 
medico-legal  questions  are  likely  to  arise  only  in  those  cases  in  which  the 
bones  have  been  found  under  suspicious  circumstances  in  an  unusual 
locality,  as  in  the  cellar  or  basement  of  a  house,  or  in  a  garden  :  and  it 
will  always  be  proper  to  make  further  exploration  to  see  whether  the 
bones  of  different  persons  may  not  be  found  lying  near. 

Determination  of  age  in  skeletons. — In  regard  to  the  remains  of  the 
young,  the  age  may  be  best  determined  by  an  examination  of  the  jaws 
and  teeth,  although  the  skeletons  of  the  young  are  at  once  characterized 
by  the  smallness  of  the  bones.  If  the  jaw  of  a  child  can  be  found,  medical 
evidence  may  be  given  of  its  probable  age.  In  a  case  of  alleged  infanti- 
cide, there  were  found  among  the  exhumed  bones  of  two  children,  parts 
of  the  jaws,  containing  the  rudiments  of  the  molar  teeth,  which  appear 
about  the  eighth  or  ninth  month  of  pregnancy.  This  fact  showed,  what 
was  rather  important  to  the  inquiry,  that  the  child  to  whom  the  jaw 
belonged  must  have  been  born  at  or  about  the  full  period.  It  may  be 
alleged  that  the  bones  are  those  of  a  child  Avhich  has  been  murdered ; 
but  the  medical  witness  may  be  able  to  prove,  by  an  examination  of 
the  jaws,  that  the  bones  must  have  belonged  to  a  child  older  or  younger 
than  that  which  is  missing-.  There  are  numerous  other  cases  in  which 
a  question  of  this  kind  may  become  important.  The  determination  of 
age  by  an  examination  of  the  bones  of  young  persons,  is  by  no  means  so 
satisfactory  as  by  the  observation  of  the  teeth. 

The  alveolar  cavities  which  contain  the  teeth  are  formed  about  the 
sixth  month  of  uterine  life.  At  birth  the  rudiments  of  the  whole  of 
the  temporary  teeth,  and  of  the  anterior  permanent  molars,  are  formed 
in  capsules  within  the  gums ;  and  about  this  period,  the  fangs  of  the 
incisors  begin  to  appear.  Great  difference  of  opinion  exists  respecting  the 
time  at  which  the  temporary  teeth  begin  to  rise  above  the  gums  in  a  child 
after  birth.  According  to  Bell,  these  teeth  appear  in  the  following- 
order  : — The  four  central  incisors  in  from  Jive  to  eight  months ;  the  four 
lateral  incisors  in  from  seven  to  ten  months ;  the  four  anterior  molars  in 
from  twelve  to  sixteen  months ;  the  four  cuspids  in  from  fourteen  to  twenty 
months ;  and  the  four  posterior  molars  in  from  eighteen  months  to  three  years. 
The  temporary  are  known  from  the  corresponding  permanent  teeth  by 
their  much  smaller  size,  by  the  absence  of  bicuspids,  by  the  fact  that  the 
fangs  diverge  at  a  greater  angle  from  the  molars ;  and  there  is  another 
and  remarkable  point  of  difference,  according  to  Saunders,  namely, 
that  the  enamel  at  the  neck  is  collected  into  a  kind  of  ridge,  instead  of 
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terminating,  as  in  the  permanent  set,  evenly  on  the  fang.  This  is  especially 
apparent  in  the  incisors  and  cuspids,  but,  as  Saunders  has  remarked,  it 
applies  to  all  the  temporary  teeth.  Between  six  and  seven  years  of  age, 
the  jaws  contain  forty-eight  teeth — twenty  of  the  temporary  set  in  a 
perfect  state,  and  twenty-eight  of  the  permanent  set  more  or  less  developed 
and  placed  behind  the  temporary  teeth  which  they  are  to  replace.  Accord- 
ing to  Saunders,  the  order  in  which  the  permanent  teeth  appear  is  as 
follows  : — At  seven  years  of  age,  the  four  anterior  molars  ;  at  eight  years, 
the  four  central  incisors ;  at  nine  years,  the  four  lateral  incisors  ;  at  ten, 
the  four  anterior  bicuspids ;  at  eleven,  the  four  posterior  bicuspids ;  at 
from  twelve  to  twelve  and  a  half  years,  the  four  cuspids ;  and  at  from 
twelve  and  a  half  to  fourteen  years,  the  four  posterior  molars  :  thus  making 
the  total  number  of  teeth  in  the  jaw  at  this  [period  twenty-eight.  The 
wisdom  teeth  seldom  make  their  appearance  before  the  age  of  eighteen, 
aud  often  not  until  a  much  later  period  in  life.  In  general,  the  teeth  of 
the  lower  jaw  make  their  appearance  before  those  of  the  upper.  Some 
irregularities  may  occur  in  the  periods  at  which  the  teeth  appear  ;  but  the 
description  just  given  is  applicable  to  a  large  majority  of  cases,  and  is 
sufficiently  correct  for  practical  purposes. 

In  addition  to  the  examination  of  the  teeth,  medical  jurists  are  accus- 
tomed to  rely  upon  the  progress  of  ossification  in  the  skeleton,  as  furnishing 
evidence  of  age  at  the  early  periods  of  life.  At  one  year,  ossification 
commences  in  the  lower  extremities  of  the  humerus  and  ulna,  in  the  heads 
of  the  femur  and  humerus,  and  in  the  upper  cartilage  of  the  tibia.  At 
two  years,  ossification  takes  place  in  the  lower  cartilage  of  the  radius,  and 
in  the  tibia  and  fibula.  At  two  years  and  a  half,  it  takes  place  in  the 
greater  tuberosity  of  the  head  of  the  humerus,  in  the  patella,  and  in  the 
lower  ends  of  the  four  last  metacarpal  bones ;  at  three  years,  in  the  tro- 
chanters ;  at  four  years,  in  the  second  and  third  cuneiform  bones  of  the 
tarsus  ;  at  four  and  a  half  years,  in  the  small  tuberosity  of  the  head  of 
the  humerus,  and  in  the  upper  cartilage  of  the  fibula  ;  at  six  years,  the 
descending  ramus  of  the  pubes  meets  the  asoending  ramus  of  the  ischium. 
At  from  eight  to  nine  years,  the  upper  cartilage  of  the  radius  becomes 
ossified.  At  nine  years,  the  ilium,  ischium,  and  pubes  meet  in  the  cotyloid 
cavity  to  form  the  pelvis.  At  ten  years,  ossification  begins  in  the  cartila- 
ginous end  of  the  olecranon  ;  at  twelve,  in  the  pisiform  bone  of  the  carpus  ; 
at  thirteen,  the  three  portions  of  the  innominate  bone  still  admit  of 
separation  into  ilium,  ischium,  and  pubes,  although  nearly  united ;  the  neck 
of  the  femur  is  ossified.  At  fifteen,  the  coracoid  process  is  united  to  the 
scapula;  and  behoeen  fifteen  and  sixteen,  the  olecranon  to  the  ulna.  From 
eighteen  to  twenty,  the  epiphysis  at  the  upper  end  of  the  thigh-bone  is  joined 
to  the  body  of  the  bone ;  as  well  as  those  belongiug  to  the  metacarpus, 
metatarsus,  and  phalanges.  At  tiventy,  the  upper  and  lower  epiphyses  of 
the  fibula,  as  well  as  the  lower  epiphysis  of  the  thigh-bone,  are  respectively 
united  to  the  bones.  At  twenty-five  years,  the  epiphyses  of  the  sternal  end 
of  the  clavicle,  and  of  the  iliac  crests,  are  united  to  the  bones.  This  account 
of  the  progress  of  ossification  may  be  taken  as  a  representation  of  average 
results.  In  the  cavity  of  the  skull  of  young  persons,  the  furrows  produced 
by  the  convolutions  of  the  brain  and  by  the  vessels,  are  commonly  very 
strongly  marked  on  the  bones. 

When  ossification  is  once  completed  it  is  difficult  to  determine  the  age 
by  an  examination  of  the  bones.  That  the  person  has  reached  adult  age, 
will  be  indicated  by  the  union  of  all  the  epiphyses  to  the  bones,  by  the 
great  firmness  and  solidity  of  the  bones,  with  their  rough  surfaces  for  the 
insertion  of  muscles,  their  well-marked  processes,  grooves,  and  foramina. 
In  the  jaws,  we  may  expect  to  find  the  wisdom  teeth  ;  while  the  other  teeth 
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will  probably  be  found  much  worn,  although  this  last  sign  is  not  of  any- 
great  importance.  The  lower  jaw  forms  a  great  angle,  being  somewhat 
of  an  elliptical  form,  and  is  strongly  contrasted  with  the  semicircular  shape 
of  the  jaw  at  an  early  period  of  life.  The  sutures  are  also  closed,  and  are 
found  in  some  instances  nearly  obliterated. 

The  bones  of  an  old  person  are  generally  lighter  than  those  of  an  adult 
of  the  same  size,  the  medullary  cavities  of  the  long  bones  being  larger.  The 
bones  lose  that  ivory-looking  character  which  they  have  in  adults,  and 
become  yellow  from  the  quantity  of  oil  which  they  contain,  more  earthy, 
and  brittle.  Those  parts  of  the  skeleton  which  are  cartilaginous  in  adults, 
are  commonly  more  or  less  ossified  in  old  age.  The  bones  of  the  cranium 
are  thinner;  the  sutures  entirely  disappear,  first  on  the  inside,  and  then  on 
the  outside  of  the  skull.  The  teeth  have  either  dropped  out,  or  the  crowns 
are  worn  away  to  the  sockets.  Sometimes  no  trace  of  alveolar  cavities 
is  to  be  seen,  the  lower  jaw  being  a  mere  rounded  bone,  with  a  smooth 
surface  on  each  side.  There  is  necessity  for  using  extreme  caution  in 
giving  an  opinion  respecting  the  age  of  bones,  and  of  allowing  sufficient 
latitude  in  years  for  the  bones  of  adults.  In  1851,  numerous  portions 
of  a  mutilated  human  body,  consisting  of  flesh  and  bones,  were  found 
around  the  suburbs  of  Norwich.  The  portions  of  bone  found  belonged 
to  one  body,  and  the  pelvis  and  thigh-bone,  as  well  as  a  portion  of  the 
breast  and  skin,  showed  that  it  was  the  body  of  a  woman  of  adult  age. 
The  opinion  then  given  from  the  bones  was  that  the  deceased  was  a  '  young 
adult  female '  between  sixteen  and  twenty-six  years  of  age.  About 
eighteen  years  after  this  discovery,  in  1869,  a  man  of  the  name  of  Sheward 
confessed  that  he  had  murdered  his  wife  at  Norwich  in  1851,  that  he  had 
•cut  the  body  to  pieces  and  disposed  of  the  mutilated  portions  in  the 
suburbs.  It  appeared  further  that  his  wife  had  really  disappeared  about 
that  time,  and  had  never  been  seen  since ;  but  she  was  a  woman  in  her 
fifty-fourth  year  ;  and  without  some  strong  corroboration  the  man's  confes- 
sion could  not  be  received  against  himself.  The  facts  all  concurred  to  show- 
that  the  remains  found  in  1851  must  have  been  those  of  the  missing  wife, 
the  only  circumstance  opposed  to  this  view  being  the  medical  opinion 
given  at  the  time  that  the  bones  were  those  of  a  woman  considerably 
younger  than  the  deceased.  The  man  was  tried  for  the  murder  (Beg.  v. 
.Sheward,  Norwich  Lent  Ass.,  18G9),  and  the  medical  witnesses  who  had 
given  their  opinion  respecting  age  were  cross-examined  on  this  point.  They 
admitted  that  the  remains  might  have  been  those  of  the  deceased  woman. 
Indeed  every  fact  in  the  case  pointed  to  this,  and  the  confession  of  the 
prisoner  (subsequently  withdrawn)  was  so  far  confirmed,  that  the  prisoner 
was  convicted.  There  could  be  no  doubt  that  a  mistake  had  been  made  in 
limiting  the  age  to  twenty-six.  The  correctness  of  the  verdict  was  proved 
by  the  confession  of  the  prisoner  after  conviction.  The  mutilation  had 
been  carried  to  that  extent  that  even  the  ring-finger  had  been  cut  off,  and 
portions  o£  flesh  had  been  found  which  had  apparently  been  immersed  in 
hot  water.  The  prisoner  stated  in  his  confession  that  he  had  endeavoured 
to  get  rid  of  some  portions  of  the  remains  by 'boiling  them.  The  same  con- 
dition was  observed  in  the  Waterloo  Bridge  case  (p.  132).  The  state  of 
the  remains  indicated  death  within  a  week  or  ten  days  of  their  discovery  ; 
this  was  also  confirmed  by  the  prisoner's  confession.  The  prisoner,  after 
committing  the  murder,  occupied  about  a  week  in  disposing  of  the  muti- 
lated remains.  He  cut  the  long  hair  into  short  portions,  and  scattered  it 
to  the  winds  as  he  walked  along  the  roads. 

Identity  from  the  teeth. — Observations  cai-efully  made  on  the  state  of  the 
jaws  and  teeth  may  have  an  important  bearing  in  cases  of  disputed  iden- 
tity.   The  loss  of  particular  teeth,  the  presence  of  supernumerary  teeth,  or 
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the  entire  absence  of  teeth  for  a  long  period,  may,  if  noticed  by  the  medical 
inspector,  lead  to  tbe  removal  of  many  difficulties  in  the  identification  of 
skeletons.  An  instance  of  this  kind  occurred  many  years  ago.  It  was 
a  trial  for  murder  under  circumstances  in  which  the  body  was  never  dis- 
covered, and  in  which,  as  it  happened,  an  important  question  of  identity 
aldose,  founded  on  the  presence  of  the  incisor  teeth  in  a  female  of  advanced 
age.  The  case  was  that  of  Elizabeth  Boss,  who  was  tried  at  the  Old 
Bailey  Sessions  in  Dec,  1831,  for  the  murder  of  a  female  of  the  name 
of  Caroline  Walsh. 

It  appeared  in  evidence,  that  the  deceased,  Caroline  Walsh,  an  old 
Irishwoman,  had  been  repeatedly  solicited  by  the  prisoner  to  come  and 
live  with  her  and  her  husband,  but  refused.  By  much  persuasion  on  the 
part  of  the  prisoner,  however,  she  at  last  consented,  and  went  for  that 
purpose  to  the  prisoner's  lodgings  in  Goodman's  Fields  on  the  evening  of 
Aug.  19,  1831,  taking  with  her  a  bed,  and  an  old  basket,  in  which  she 
was  accustomed  to  sell  tape  and  other  articles.  From  that  evening  all 
traces  of  the  deceased  were  lost ;  and  when  the  prisoner  was  required  by 
her  relatives  to  account  for  her  disappearance,  she  prevaricated,  but 
finally  asserted  that  deceased  had  gone  out  early  on  the  morning  of  that 
day,  and  had  not  returned.  The  testimony  of  the  prisoner's  son,  who 
was  the  chief  witness  for  the  Crown,  went  to  prove  clearly,  that  the 
deceased  had  been  wilfully  suffocated  on  the  evening  of  her  arrival,  by  his 
mother  (the  prisoner)  placing  her  hands  over  the  mouth  of  the  deceased 
and  pressing  on  her  chest.  He  deposed  that  on  the  following  morning  he 
saw  the  dead  body  of  the  old  woman  lying  in  the  cellar  of  the  house,  and 
on  the  evening  of  the  same  day,  he  saw  his  mother  leave  the  house  with 
something  large  and  heavy  in  a  sack. 

Now  it  happened  most  singularly  that  on  the  evening  of  Aug.  20, 
the  day  following  the  alleged  murder,  an  old  woman  of  the  description  of 
the  supposed  deceased,  was  found  lying  in  the  street  in  the  immediate 
neighbourhood,  in  a  completely  exhausted  condition,  and  in  a  most  filthy 
and  squalid  state.  On  being  questioned  she  stated  that  her  name  was 
Caroline  Welsh,  and  that  she  was  a  native  of  Ireland.  Her  hip  was  found 
to  be  fractured,  in  consequence  of  which  she  was  conveyed  to  the  London 
Hospital,  where  she  subsequently  died,  and  was  buried.  The  prisoner  Boss, 
when  apprehended,  asserted  that  this  was  the  female  whom  she  was  accused 
of  having  murdered.  Hence,  setting  aside  the  direct  contradiction  given 
to  this  statement  by  the  evidence  of  her  son,  it  became  highly  important, 
for  the  ends  of  justice,  that  the  identity  or  non-identity  of  the  two  women 
should  be  clearly  established. 

The  extraordinary  resemblance  of  names,  and  the  exact  coincidence  of 
time  and  place,  struck  every  one  in  court ;  but  by  the  examination  of 
about  twenty  witnesses,  the  following  points  of  difference  were  elicited.  It 
was  proved  that  they  were  both  Irishwomen,  but  Caroline  Walsh  came 
from  Kilkenny,  Caroline  Welsh  from  Waterford.  The  former  (the 
alleged  murdered  person)  was  eighty-four  years  of  age,  tall,  of  a  sallow 
complexion,  with  grey  hair,  and  had  (an  extraordinary  circumstance  for  her 
years)  very  perfect  incisor  teeth.  The  latter,  Caroline  Welsh  (who  died  in 
the  London  Hospital),  was  about  sixty  years  of  age,  tall  of  stature,  dark 
like  a  mulatto,  but  had  no  front  teeth  ;  in  addition  to  which  it  was  deposed 
by  a  medical  witness  that  the  alveolar  cavities  corresponding  to  them  had 
been  obliterated  for  a  considerable  time.  The  witness  brought  the  skull  and 
jaw  into  court — for  the  body  had  been  purposely  exhumed  for  this 
examination — but  the  judge,  Lord  Denman,  would  not  allow  it  to  be 
produced,  and  said  he  would  be  satisfied  with  the  witness's  statement 
respecting  the  condition  of  the  jaws. 
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Other  circumstantial  points  of  difference  were  deposed  to — as,  for 
example,  that  Caroline  Walsh  was  healthy,  cleanly,  and  neat  in  her  person, 
and  her  feet  were  perfectly  sound.  Caroline  Welsh  was  considerably 
emaciated ;  she  was  in  a  dirty  and  filthy  condition  ;  her  hip  was  broken, 
her  feet  were  covered  with  bunions  and  excrescences,  and  one  toe  over- 
lapped another.  The  dress  of  the  two  women  was  somewhat  similar. 
That  of  Caroline  Walsh  was  proved  to  have  been  sold  by  the  prisoner  Ross 
to  different  persons  ;  and  almost  every  article  was  reproduced  in  court, 
and  sworn  to  by  witnesses.  The  clothes  of  Cai'oline  Welsh  were  proved  to 
have  been  burnt  by  order  of  the  parish  authorities.  Both  of  these 
women  had  similar  baskets  in  their  possession  ;  that  of  Caroline  Walsh  had 
no  lid  or  cover,  while  that  found  on  Caroline  Welsh  had  a  cover.  Lastly,, 
the  body  of  the  latter  was  taken  up  from  the  burial-ground  of  the  London 
Hospital  for  the  purpose  of  identification,  aiad  it  was  sworn  by  two  of  the 
grand-daughters  of  Caroline  Walsh  not  to  be  the  body  of  their  grand- 
mother. 

This  is  a  singular  case  of  disputed  identity.  We  have  a  coincidence  of 
name,  time,  place,  age,  occupation,  and  circumstances,  so  extraordinary 
that  but  for  two  circumstances  it  is  probable  the  prisoner  would  have 
escaped  on  the  presumption  of  a  mistake,  the  body  of  the  deceased  not 
having  been  found  although  all  the  dissecting-rooms  in  London  were 
repeatedly  searched  for  it.  These  circumstances  were — 1st.  That  the 
relatives  of  the  deceased  swore  that  the  exhumed  body  was  not  that  of  the 
missing  woman ;  and  2nd,  the  medical  proof  of  the  entire  obliteration  of 
the  alveolar  cavities  in  the  jaw  of  the  exhumed  body,  proving  that  the 
incisor  teeth  must  have  been  lost  long  before  death,  while  several 
witnesses  testified  to  the  presence  of  these  teeth,  as  a  striking  peculiarity 
in  the  missing  old  woman.  Even  had  the  features  of  the  exhumed  body 
been  obliterated  by  putrefaction,  the  non-identity  would  have  been  estab- 
lished by  this  medical  fact.    The  prisoner  was  convicted. 

In  1864,  a  man  named  Weekly  Ball  was  charged  with  the  murder  of 
a  woman  named  Lydia  Atlee,  with  whom  he  had  cohabited.  It  appears 
that,  while  in  the  last  stage  of  pregnancy,  she  had  suddenly  disappeared 
on  July  22,  1850,  and  was  never  seen  again.  It  was  rumoured  that  she 
had  been  murdered,  and  the  prisoner,  who,  it  was  alleged,  had  a  strong 
motive  for  getting  rid  of  her,  was  suspected  of  the  act ;  but  no  legal  proof 
could  be  obtained  against  him,  and  the  matter  dropped.  On  Feb.  3,  18647 
as  a  labourer  was  digging  in  a  lane,  by  the  side  of  a  ditch  near  the  village 
of  Ringstead,  in  Northamptonshire,  where  the  deceased  and  the  accused 
had  lived,  he  found  a  human  skull  and  ultimately  a  skeleton,  lying  at  full 
length  with  its  face  downwards.  The  medical  evidence  at  the  magisterial 
inquiry  was  to  the  following  effect : — The  skeleton  was  lying  in  a  trench 
about  twenty  inches -below  the  surface  of  the  ground  in  a  swampy  soil. 
The  feet  were  close  together,  the  heels  touching  each  other.  From  these 
facts  Leete  expressed  an  opinion  that  the  body  must  have  been  buried 
naked.  The  skeleton,  when  laid  out,  was  that  of  a  middle-aged  female, 
about  five  feet  two  inches  in  height.  The  bones  were  complete,  excepting 
the  right  thigh-bone  and  skull,  which  were  broken  in  their  removal. 
He  considered  that  the  skeleton  had  been  in  the  earth  from  twelve  to, 
twenty  years.  The  missing  woman  was  far  advanced  in  pregnancy,  but 
no  foetal  hones  were  found.  In  reference  to  this,  the  surgeon  stated  that  the 
bones  of  a  fcetus  contained  more  animal  matter,  and  might  have  been 
decomposed,  although  he  declined  to  swear  that  within  the  period  of 
fourteen  years  they  would  have  entirely  disappeared.  No  hair  was  found, 
although  sought  for,  and  no  traces  of  clothes  of  any  kind  could  be  dis- 
covered ;  but  there  was  a  singular  fact  connected  with  the  lower  jaw,  by 
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which  it  was  supposed  the  skeleton  could  be  identified  as  that  of  the 
missing  Lydia  Atlee.  A  witness  stated  that  a  fortnight  before  the  woman 
•was  missing,  he  drew  on  the  left  side  the  first  molar  tooth  from  the 
lower  jaw.  When  the  exhumed  jaw  was  shown  to  him,  this  tooth 
wasvabsent,  and  he  affirmed  that  that  was  the  place  where  he  drew  the 
tooth..  He  thus  appeared  clearly  to  identify  the  skeleton  as  that  of  the 
missing  woman.  The  evidence  of  other  witnesses  was  adduced  to  show 
that  611  the  evening  of  July  22,  1850,  the  accused  and  Lydia  Atlee  were 
seen  to  -.go  together  into  an  orchard  at  the  back  of  the  accused's  house. 
They  .We're  Overheard  quarrelling,  and  the  woman's  voice  was  identified, 
muttering  the  words,  '  I  believe  you  mean  killing  me  to-night.'  It 
appeared  that  the  skeleton  was  found  buried  about  a  mile  from  this 
orchard. ;  Markham  said  in  reference  to  the  pregnancy  of  the  woman,  if 
it  was  a  nine  months'  foetus,  some  of  the  foetal  bones  ought  to  have  been 
found  with  the  skeleton  ;  the  hair  might  have  disappeared  in  thirteen 
years.  With  regard  to  the  lower  jaw,  he  observed  that  if  the  tooth  was 
extracted,  it  could  not  have  been  removed  long  before  death.  The  cavity 
was  partly  filled  up,  a  fact  which  might  however  be  explained  by  the 
tooth  having  been  extracted  without  one  or  all  of  its  fangs. 

Although  the  identity  of  the  skeleton,  as  that  of  the  missing  woman, 
was  thus  left  a  little  uncertain,  the  accused  was  committed  for  murder. 
In  the  meantime  the  ground  was  again  searched  for  foetal  bones,  and  the 
result  was  that,  about  eighteen  inches  deeper  in  the  earth,  the  skeleton  of 
a  full-grown  man  was  found,  foot  to  foot  with  that  of  the  female  skeleton 
above.  That  of  the  man  was  lying  on  its  back,  and  the  bones  appeared  to 
have  been  much  longer  in  the  ground.  On  this  discovery,  it  was  suggested 
that  the  spot  might  have  been  a  gipsy's  burial-place,  in  which  one  body 
Avas  laid  in  a  grave  over  another  without  the  ordinaiy  clothing.  That  the 
accused  should  select  a  spot  a  mile  away  from  his  dwelling  for  burying  the 
body  of  a  woman  whom  he  had  recently  murdered,  and  that  he  should 
then  place  the  body  at  full  length,  over  another  dead  body  just  below  it, 
was  most  improbable.  The  entire  absence  of  the  fuetal  bones  was  another 
fact  adverse  to  the  alleged  identity.  The  author  wTas  assured  by  an 
eminent  dentist  who  examined  the  lower  jaw,  that  the  tooth,  supposed  to 
have  been  drawn  a  fortnight  before  death,  is  one  of  the  most  common 
'teeth  to  be  absent  in  the  jaws  of  middle-aged  persons,  and  further,  that 
it  might  have  been  removed  from  the  jaw  for  three  or  four  months  before 
death.  There  was  nothing  by  which  a  more  recent  date  could  be  fixed, 
as  part  of  the  cavity  had  been  filled  up  by  the  nsual  osseous  structure. 
At  the  assizes,  the  accused  was  discharged  on  bail. 

Questions  of  identity  may  turn,  not  only  on  the  number  and  nature  of 
the  natural  teeth,  but  also  on  the  presence  of  artificial  teeth,  with  the 
mechanical  appliances  for  securing  them.  On  the  trial  of  Webster  for 
the  murder  of  Parkman,  the  evidence  given  by  a  dentist,  Keep,  estab- 
lished the  identity  of  the  mutilated  remains  of  the  deceased,  in  spite 
■of  an  attempt  which  had  been  made  to  destroy  the  jaws  by  fire  (p.  131). 
He  deposed  that  about  four  years  previously,  he  had  made  and  fitted 
for  Parkman  sets  of  artificial  teeth  in  blocks  for  each  jaw.  He  saw 
Parkman  with  these  teeth  in  his  head,  for  the  last  time,  about  a  fort- 
night before  his  disappearance.  He  then  put  a  new  spring  to  the  teeth. 
He  I'ecognized  the  arti6cial  teeth,  taken  from  a  furnace,  by  certain 
peculiarities  about  them,  and  also  by  their  fitting  the  original  plates  and 
moulds,  which  he  retained  in  his  possession.  The  gold  plates  attached  to 
ithem  had  been  melted  in  an  assay  furnace,  in  an  attempt  to  destroy  the 
head  of  the  deceased,  but  the  greater  part  of  this  gold  was  recovered,  and 
.the  artificial  teeth,  to  which  the  gold  plates  had  been  fastened,  had  acquired 


DETERMINATION  OF  STATURE  IN  SKELETONS. 


155 


a  pink  colour  from  a  portion  of  the  finely  divided  metallic  gold,  showing 
that  they  had  been  submitted  to  a  high  temperature,  but  had  not  undergone 
fusion,  although  minute  particles  of  gold  were  fused  into  them.  The  left 
side  of  the  lower  jaw  presented  a  great  natural  irregularity.  The  block 
corresponded  to  this,  and  thus  placed  the  identity  of  the  jaws  beyond 
dispute.  ('  Report  of  Trial  of  Prof.  Webster,'  Boston,  U.S.,  1850,.p.  50.) 
Dental  peculiarities  frequently  serve  to  assist  identification.  In  the 
'  Medico-legal  Returns  for  India  '  (1868—9),  it  is  stated  that  a  wife  was 
able  to  swear  to  the  identity  of  her  husband's  skull,  shown  to  her  in  open 
court,  from  a  peculiarity  of  the  incisor  teeth  of  the  upper  jaw,'  brought  to 
notice  by  the  civil  surgeon.  It  seems  that  these  cases  of  identity  from 
bones  are  very  common  in  India.  The  records  of  1869  contain  nineteen 
reports  upon  bones  and  fragments.  The  character  of  the  fragments  were 
very  various — a  skull  and  a  few  bones  picked  out  of  a  river,  pond,  br'well, 
or  gathered  out  of  a  jungle.  In  one  of  these  cases  an  imperfect  skeleton, 
alleged  to  belong  to  a  man  murdered  eighteen  days  before,  was  brought 
for  examination,  and  found  to  be  the  remains  of  a  woman. 

The  importance  of  the  teeth  as  a  means  of  identification  of  deceased 
persons  was  well  shown  in  the  case  of  the  late  French  Prince  Imperial,  in 
1879.  The  body  had  been  so  much  disfigured  by  bis  assailants  that  identi- 
fication would  have  been  extremely  difficult  but  that  the  prince  had  had 
four  small  cavities  in  the  first  molar  teeth  filled  with  gold,  and  had  met 
with  a  slight  accident  from  a  blow  on  the  front  teeth,  which  had  made 
it  necessary  to  file  them  a  little,  in  order  to  smooth  the  enamel.  These 
constituted  signs  which  are  unalterable  even  by  ages,  and  they  afforded 
an  unerring  means  of  identification,  which,  in  this  instance,  was  of  great 
value. 

Bones  and  teeth  which  have  been  long  buried  may,  by  percolation  of 
water  through  the  soil,  become  impregnated  with  ferric  oxide,  sulphate  of 
calcium,  or  carbonate  of  calcium  and  magnesium.  They  are  heavy,  of  a 
dark  brown  colour,  and  generally  contain  much  lime  and  iron,  with  fluoride 
of  calcium.  In  some  bones,  disinterred  near  one  of  the  plaster  quarries  of 
Paris,  Lassaigne  found,  besides  66' 7  of  the  usual  mineral  constituents, 
23  per  cent,  of  sulphate  of  calcium,  with  traces  of  ferric  oxide.  Other  bones, 
of  soldiers  killed  in  1814,  and  buried  near  the  same  spot,  yielded  56'1  of 
phosphate  and  carbonate  of  calcium,  05  of  sulphate,  and  8'2  per  cent,  of 
argillaceous  sand.  These  bones  had  been  buried  for  a  period  of  thirty- 
three  years.  They  contained  15  per  cent,  of  animal  matter  and  20  of 
water.  Those  taken  from  the  plaster  quarry  contained  the  same  quantity 
of  Avater,  but  only  11  per  cent,  of  organic  matter.  ('Ann.  de  Chim.,'  1847, 
p.  759.) 

Determination  of  stature. — The  average  stature  of  Englishmen  is  from 
five  feet  six  to  five  feet  nine  inches,  or,  according  to  Galton  ('  Life  Hist. 
Album  '),  five  feet  eight  inches  ;  about  four  out  of  one  hundred  are  calcu- 
lated to  have  a  stature  of  from  six  feet  to  six  feet  three  inches.  In  deter- 
mining the  stature  from  the  measurement  of  the  entire  skeleton,  it  is  usual 
to  add  from  an  inch  to  an  inch  and  a  half  for  the  thickness  of  the  soft  parts. 
When  the  bones  are  entirely  disarticulated,  they  should  be  laid  out  in  their 
natural  order,  and  an  estimate  made.  Medical  jurists  have  endeavoured  to 
determine  the  stature  of  a  skeleton  from  the  measurement  of  one  or  more 
of  the  long  bones — as,  for  example,  of  the  femur,  tibia,  fibula,  humerus, 
radius,  and  ulna ;  but  the  rules  for  this  mode  of  calculation  are  unsatis- 
factory ;  and,  as  Devergie  has  shown  from  the  tables,  they  are  liable  to  lead 
to  an  error  of  five  inches  at  thu  least.  The  fact  is,  there  does  not  appear 
to  be  any  uniform  relation  between  the  length  of  these  individual  bones 
and  the  stature  of  a  person.    In  tall  persons  it  is  observed  that  the  bones 
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of  the  lower  limbs  are  proportionally  longer  than  those  of  the  upper 
but  we  are  liable  to  meet  with  all  kinds  of  anomalies,  and  the  best  that 
can  be  said  of  this  mode  of  measurement  is,  that  it  can  never  be  proved 
wrong  :  for  in  general  there  can  be  no  witness  to  speak  to  the  stature  of 
the  person  while  living,  in  cases  in  which  a  medical  investigation  of  this- 
kind  is  directed  to  be  made.  We  advance  very  little  to  a  solution  of  this 
question,  even  by  deducing  the  average  length  of  a  long  bone  from  the 
measurement  of  a  large  number  of  similar  bones.  The  difference  in  the 
length  of  the  bones  will  be  great  according  to  whether  the  measurement  is 
made  from  the  edge  of  one  articular  surface  to  the  other,  or  whether  the 
processes  are  included  or  excluded,  such  as  the  styloid  process  of  the  ulna 
and  the  inner  malleolus  of  the  tibia. 

Below  are  drawn  up  the  measurements  of  three  adult  male  skeletons, 
which  were  taken  as  accurately  as  possible  by  the  repeated  examination 
of  the  numerous  skeletons  in  the  museum  of  Guy's  Hospital.  Nos.  1  and  2 
comprise  nearly  the  average  stature  of  Englishmen  ;  No.  3  represents  the 
skeleton  of  a  tall  man.  The  height  here  is  the  bare  measurement  of  the 
bones  with  the  soles  of  the  feet  resting  on  the  ground ;  an  addition  of  at 
least  an  inch  shoiild  be  made  for  the  soft  parts.  The  lengths  of  the  tibia 
and  fibula  were  taken  between  the  articular  surfaces.  From  end  to  end 
the  fibula  is  a  remarkably  long  bone.  The  author  has  found  it  in  adults  to 
be  in  many  cases  as  long  as  fifteen  inches. 


Adult  Male  Skeletons. 


Stature  (sole  on 
the  ground)  . 

Transverse  mea- 
surement from 
extremity  of 
middle  fingers 

Femur 

Tibia  1  between  ( 
Fibula/art.  surf.1 


No.  1. 
Ft.  In. 


62 

17f 
I5f 
13* 


No.  2. 

No.  3. 

No.  l. 

No.  2. 

No.  3. 

Ft.  In. 

Ft.  In. 

Inches. 

Inches. 

Inches. 

Humerus  .> 

12 

12 

13| 

5  9 

C  0 

Radius 

9 

91 

9f 

Ulna  . 

10 

10* 

log 

Clavicle 

Sf 

6 

6 

Hand  from  car- 

5 10* 

6  1 

pus,  joining 

18" 

19* 

the  radius 

7 

71 

6* 

14| 

15* 

11 

14* 

The  subjoined  table  contains  the  measurement  of  two  female  skeletons; 
the  one  of  an  adult,  the  other  of  an  aged  woman. 


Female  Skeletons. 


Adult 

Aged 

Female. 

Female. 

Ft.  In. 

Ft.  In. 

Stature  . 

5      2*  . 

.   5  0 

Radius  . 

Transverse  length 

5     2*  . 

.   5  0| 

Ulna 

Femur  . 

16"  . 

16 

Clavicle 

Tibia  . 

122  . 

12* 

Hand  from 

Fibula  . 

12*  . 

.  12* 

wrist . 

Humerus 

114  • 

.  Hi 

the 


Adult 
Female. 
Inches. 
8 

9 
5* 

6* 


Aged 
Female. 
Inches. 
11 


6i 


These  are  the  measurements  of  the  bones  of  the  arm  of  a  well-formed 
soldier. 


Arm  of  a  Soldier. 


Humerus 
Radius  . 
Ulna 
Clavicle 

Hand  from  wrist 


Inches. 
12* 

H 

6 


Total  lcnath  of  arm 

20*  x  2  =  59 
Clavicles  12 
Sternum  1* 

Stature  about  6  feet. 


Inches 
29* 
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The  following  are  full-length  measurements  of  perfect  but  detached 
bones  of  a  male  skeleton  used  for  anatomical  demonstration  : — 


Detached  Bones  of  a  Male  Skeleton. 


Inches. 

Femur  18 

Tibia  15J 

Fibula  15 


Humerus 
Ulna  . 
Radius  . 


Indies. 
122 

101 

9i 


In  the  course  of  these  investigations  an  attempt  was  made  to  determine 
whether  there  was  any  correspondence  between  the  transverse  length  of  the 
skeleton,  measured  from  the  extreme  ends  of  the  phalanges  of  the  middle 
fingers,  the  arms  being  maintained  in  a  horizontal  position.  It  will  be  seen 
that  both  in  the  male  and  female  there  is  a  very  near  approximation  in  these 
measurements.  We  have  only  the  bones  of  the  arm  of  a  male  adult :  we 
may,  by  doubling  its  length,  and  adding  twelve  inches  for  the  two  clavicles, 
and  an  inch  and  a  half  for  the  sternum,  determine  approximatively  the 
stature.  Thus,  by  applying  this  rule  to  the  arm  of  the  soldier,  of  which 
the  measurements  have  been  just  given,  we  should  have  a  stature  of  six 
feet.  This  method  of  taking  a  whole  extremity,  although  only  approxi- 
mate, is  likely  to  lead  to  less  error  than  that  of  determining  the  stature 
by  the  measurement  of  a  solitary  bone.  In  the  disinterment  of  the  remains 
of  William  Rufus  (p.  148),  an  attempt  was  made  to  determine  the  stature 
of  the  king.  The  tibias  were  each  1Q>\  inches  long-,  the  thigh-bones  were  19 
inches,  and  the  spine  was  26  inches  in  length.  Comparing  these  measure- 
ments with  those  above  given,  the  inference  is,  that  Rufus  was  a  tall  man, 
nearly  if  not  quite  six  feet  in  height. 

Below  are  two  measurements,  the  one  of  a  male  skeleton  between  ten  and 
■eleven  years  of  age,  the  other  of  a  mature  child  at  the  end  of  nine  months' 
ntei'o-gestation.  The  dried  cartilages  at  the  ends  of  the  long  bones  are  not 
included  in  the  measurement  of  the  latter,  because  they  are  never  found  in 
graves ;  we  have  merely  the  osseous  portions  to  examine. 


Male  Skeleton 

Mature 

Male  Skeleton 

Mature 

naturally 

Child  at 

naturally 

Child  at 

articulated. 

9  months. 

articulated. 

9  months. 

Ft.  In. 

Inches. 

Inches. 

Inches. 

Stature 

.     3    10  . 

.  19g 

Ulna    ...  6f 

-  2i 

Femur 

11?  . 

.  3 

Clavicle  4 

•  U 

Tibia  . 

9f  . 

.  2f 

Hand  from  wrist  .  .3 

2 

Fibula  . 

9£  . 

21 

Arms  each  ... 

'•  Si 

Humerus 

8h  . 

•  2| 

Measurement  across  the  chest 

3i 

Radius 

tf  . 

.  2 

Beclard  remarks  on  the  stature  of  the  body,  as  determined  by  the 
dimensions  of  the  skeleton,  that  it  is  about  five  feet  four  inches  for  an 
adult  male  and  about  five  feet  for  an  adult  female;  but  it  is  subject  to 
great  variation,  not  merely  in  the  various  races  of  men,  but  in  individuals 
of  the  same  race  and  nation.  The  extremes,  however,  are  comprised 
within  certain  limits.  Thus  dwarfs  (as  adults)  are  rarely  less  than  one- 
half  of  the  average  stature,  while  giants  are  seldom  more  than  one-half 
above  the  average. 

Determination  of  age  from  stature. — In  attempting  to  determine  the  ageof 
;a  skeleton  from  the  measui-ement  of  the  bones,  it  must  be  remembered  that 
there  is  a  great  difference  in  the  rapidity  of  growth,  not  merely  in  children 
of  the  same  sex,  but  in  children  of  different  sexes.  Sometimes  a  child  will 
be  much  under  the  average  stature  before  puberty,  but  will  rapidly  grow 
after  having  passed  this  period :  hence  the  subjoined  table,  taken  from 
Sue,  somewhat  modified  by  additional  observations,  is  scarcely  available 
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for  practical  purposes.  We  must,  at  any  rate,  allow  of  the  possible 
existence  of  great  deviations. 


Age. 

At  one  year  . 
„  three  years 
,,  teu  to  twelve 


Stature. 
Ft.    Ft.  In. 
2  to  2  3 
3 

4 


Age. 


At  fourteen  to  sixteen  . 
„  twenty  to  twenty-five 


Stature. 
Ft.   Ft.  In. 

4  to  5 

5  to  5  G 


The  fall  stature,  however,  is  rarely  attained  until  the  age  of  from 
twenty-five  to  twenty-seven  years.  This  table  refers  to  the  stature  of 
living  persons  ;  it  will  be  somewhat  less  for  the  skeleton. 

M.  de  S.  Luca  brought  before  the  Academy  of  Sciences  the  results  of  his 
researches  on  the  relative  length  and  weight  of  the  bones  which  constitute- 
the  human  skeleton.  ('  Cosmos,'  Oct.  2,  1863,  p.  386.)  He  demonstrated 
the  existence  of  relative  proportions  among  parts  of  the  body  which  had 
not  previously  been  suspected.  His  view  is,  that  in  the  construction  of 
animals  there  is  among  the  various  organs  a  uniform  relation  of  weight, 
length,  and  surface.  The  average  stature  of  an  adult  man  is,  according  to 
him,  five  feet  three  inches  (1  metre  60  centimetres),  that  of  an  adult 
woman  one-twentieth  less,  i.e.  five  feet.  The  head  forms  one-eighth  part 
of  the  total  height  of  the  body:  this  is  divided  into  two  equal  parts 
immediately  below  the  eyes,  while  the  nostrils  are  midway  between  the 
eyes  and  chin.  In  a  vertical  section  of  the  body,  the  pubis  is  a  central 
point  between  the  two  extremes.  When  the  arms  are  raised  vertically 
above  the  head,  the  umbilicus  or  navel,  which  is  one  metre  (39-37  inches) 
from  the  sole  of  the  foot,  then  becomes  the  centre  of  the  length.  It  may 
be  further  remarked  that  the  height  of  a  man  coi-responds  to  the  distance 
which  separates  the  extremities  of  the  two  hands,  when  the  arms  are 
extended  in  a  horizontal  line  from  the  body.  The  arm  may  be  divided 
into  five  parts,  the  hand  representing  one  part,  while  two  others  are 
occupied  by  the  forearm,  and  the  remaining  two  parts  by  the  upper  arm., 
the  elbow  being  the  boundary  of  these  divisions.  Whatever  the  length  of 
the  hand,  five  times  that  length  will  represent  the  total  length  of  the  arm, 
so  that  if  the  hand  is  133  millimetres  (5-24  inches)  the  arm  will  be  66.r> 
millimetres  (26'18  inches)  in  length.  In  reference  to  the  hand,  the  carpal 
and  metacarpal  bones  represent  one-half  of  its  length.  The  first  phalanx 
of  the  middle  finger,  is  equal  to  one-fourth  of  the  hand,  and  the  two  last- 
phalanges  of  this  finger,  taken  together,  are  exactly  equal  to  the  length  of 
the  first  phalanx.  The  last  phalanx  is  itself  naturally  divided  by  the  nail 
into  two  equal  parts.  The  sole  of  the  foot  is  a  third  longer  than  the  palm 
of  the  hand,  but  the  back  of  the  foot  or  instep  is  of  the  same  length.  The 
observations  made  on  the  weight  of  the  bones  showed  : — 1.  That  the  bones 
of  the  right  side  of  the  body  were  heavier  than  those  of  the  left.  2.  The 
weight  of  the  bones  above  the  navel  is  equal  to  the  weight  of  those  which 
are  below  that  point.  3.  The  weight  of  the  bones  of  the  hand  is  equal 
to  the  fifth  part  of  the  weight  of  the  bones  of  the  arm.  There  is  the  same 
relation  here  as  in  length.  4.  The  total  weight  of  the  hand  may  be  divided 
into  five  equal  parts,  one  represented  by  the  carpal,  two  by  the  metacarpal 
bones,  and  two  by  the  bones  of  the  fingers.  The  first  phalanx  is  equal 
to  two-thirds  of  the  weight  of  the  entire  finger,  the  other  third  being 
represented  by  the  two  remaining  phalanges.  5.  The  bones  of  the 
hand  are  equal  to  half  the  weight  of  the  bones  of  the  foot.  6.  In  the 
foot  there  are  similar  relations.  The  weight  of  the  tarsal  is  double 
that  of  the  metatarsal  bones,  and  the  weight  of  the  toes  is  divided 
into  three  parts,  two  for  the  first  phalanges  and  one  for  the  two  small 
phalanges. 

Difference  of  race. — There  are  certain  diffei'ences  in  the  skeleton,  accord- 
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ing  to  whether  it  belongs  to  an  individual  of  the  Caucasian,  Mongolian,  or 
Negro  race.  The  differences  chiefly  relate  to  the  proportion  which  the 
skull  bears  to  the  face,  and  the  relative  lengths  of  the  upper  and  lower 
extremities.  In  the  Caucasian  the  skull  is  rounded,  the  forehead  raised, 
and  the  facial  portion  small  in  proportion  to  it..  In  the  Mongolian,  the- 
upper  and  lower  extremities  are  small,  the  cranium  more  of  a  square  form, 
the  forehead  inclined,  and  the  face  large  and  flattened ;  the  malar  bones 
being  especially  prominent.  In  the  Negro  the  proportions  of  the  skeleton 
are  smaller  in  the  lumbar  and  pelvic  regions  ;  the  upper  extremities  are 
long  in  proportion  to  the  body,  and  the  forearm  and  leg  are  large  in  pi-o- 
portion  to  the  arm  and  thigh  ;  the  hands  are  small,  the  feet  wide  and  flat, 
and  the  heel-bones  project  much  backwards.  The  skull  is  narrow  and 
elongated,  the  forehead  small  and  compressed,  the  malar  bones  and  jaws 
project,  and  the  teeth  are  placed  obliquely,  so  as  to  form  a  considerable 
angle  at  their  point  of  union.  The  most  marked  characteristics  exist 
in  the  configuration  of  the  skull  ;  but  the  skull  of  Ho  Loo  (a  Chinese), 
in  the  museum  of  Guy's  Hospital,  scarcely  possesses  the  characters  assigned 
to  the  Mongolian  ;  it  closely  resembles  the  skull  of  the  Caucasian.  That 
of  the  Negro  may  be  more  clearly  identified.  The  skull  of  the  Hindoo  is  a 
mixture  of  the  Negro  and  Caucasian.  It  would  be  difficult,  if  not  impos- 
sible, to  pronounce  an  opinion  of  the  race  to  which  the  skeleton  belonged, 
from  a  few  detached  bones  or  parts  of  bones. 

Identity  from  fractures. — With  regard  to  other  circumstances  connected 
with  the  skeleton,  it  will  be  proper  to  observe  whether  the  bones  belong  to 
the  same  or  different  individuals,  to  the  right  or  the  left  side  of  the  body  ; 
and  these  questions  may  be  determined  in  many  cases  by  the  mere  inspec- 
tion of  fragments.  The  existence  or  non-existence  of  fractures,  and  the 
progress  which  may  have  been  madetoAvai'ds  ossific  union,  may  also  become 
an  important  subject  of  inquiry.  The  body  of  Dr.  Livingstone  was  identified 
by  means  of  an  old  fracture  of  the  humerus.  In  general  the  past  existence 
of  a  fracture  is  easily  determined  in  an  exhumed  bone,  by  the  appearance 
of  a  knot  or  ridge,  or  in  some  cases  a  thick  deposit  of  bone  where  union 
has  taken  place  badly.  In  a  fractured  bone  which  has  united  in  a  curved 
form,  it  will  be  observed,  on  making  a  section,  that  the  shell  is  considerably 
thicker  on  that  side  which  has  had  to  bear  the  greatest  weight  or  pressui'e. 
All  these  facts,  trivial  as  they  may  appeal-,  may  in  reality  be  material  in  a 
case  of  disputed  identity;  and  unless  carefully  observed  at  the  time,  valuable 
evidence  may.  be  lost. 

An  English  gentleman  residing  in  India,  1833,  was  charged  with  the 
murder  of  a  native,  Meer  Khan.  The  evidence  against  the  prisoner  was  of 
a  twofold  character: — 1,  that  which  preceded  death;  and  2,  that  which 
followed  it.  With  regard  to  the  first,  it  will  be  only  necessary  to  refer  to 
it  briefly.  There  was  great  discrepancy  in  the  statements  of  the  witnesses 
as  to  the  manner  in  which  the  deceased  was  alleged  to  have  been  destroyed. 
It  was  shown  that  the  deceased  had  received  a  beating  at  the  hands  of  the 
accused,  but  it  was  not  proved  that  the  man  had  died  in  consequence  of 
the  beating.  There  was  no  effusion  of  blood ;  there  were  no  marks  of 
violence  of  any  kind  upon  the  body  before  or  after  death,  unless,  indeed, 
we  except  a  burning  of  the  skin  of  the  legs,  which  was  alleged  to  have 
been  produced  by  burnt  paper  or  straw,  but  the  evidence  respecting  this 
was  anything  but  coherent  and  conclusive.  Be  that  as  it  may,  however, 
there  was  no  evidence  to  prove  that  the  alleged  burning  was  the  cause  of 
the  man's  death.  Two  of  the  men  (natives)  wdio  said  they  carried  the 
dead  body  to  be  buried  at  midnight,  testified  to  the  presence  of  marks  of 
burning,  but  contradicted  each  other  respecting  the  appearance  of  the 
legs ;  one  swearing  that  they  were  covered  with  plasters,  the  other  that 
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the  wounds  and  burns  were  not  covered.  The  latter  witness  prevaricated, 
and,  when  asked  how  he  knew  that  the  legs  were  burnt,  replied  that  he 
judged  so  from  their  being  white. 

The  testimony  respecting  the  degree  and  effects  of  the  violence  applied 
to  the  deceased  during  life  being  so  inconclusive,  it  was  left  to  the  jury  to 
decide  whether  a  quantity  of  human  bones  produced  Avere  those  of  the 
deceased,  as  it  was  alleged  by  the  witnesses  for  the  prosecution,  or  whether 
they  belonged  to  the  skeleton  of  some  other  person.  According  to  the 
depositions,  they  were  found  in  the  following  manner.  Three  months  after 
the  burial,  one  of  the  witnesses  who  had  assisted  in  burying  the  deceased, 
after  some  search,  discovered,  as  he  supposed,  the  grave,  on  the  verge  of 
the  bank  of  the  river  Damoodah.  The  body,  it  seems,  had  been  buried 
pretty  deeply  in  the  sand,  above  the  common  water-mark,  at  the  distance  of 
sixty  or  eighty  yards  from  the  bed  of  the  river,  at  a  place  which  the  waters 
had  never  reached,  or  could  reach  only  on  extraordinary  occasions.  The 
bones  were  uncovered,  but  not  removed,  until  five  days  afterwards.  It  does 
not  seem  to  have  been  clearly  made  out  whether  other  bodies  were  ever 
interred  in  that  spot  or  not,  nor  was  the  grave  properly  identified  as  that 
of  the  deceased.  The  bones  were  subsequently  examined  by  a  medical 
officer,  who  stated  in  his  evidence  that  twelve  of  the  vertebrae,  six  of  the 
ribs,  and  the  sacrum  were  wanting ;  that  the  whole  of  the  bones  found 
were  clean  and  dry,  and  free  from  periosteum,  ligaments,  and  cartilage; 
that  one  rib  tvas  broken,  and  apparently  had  an  osseous  callus  (new  bone) 
formed  upon  and  around  the  fractured  ends.  The  witness  gave  it  as  his 
opinion  that  the  fracture  must  have  occurred  at  least  seven  or  eight  days 
before  death  ;  he  had  never  heard  of  an  instance  of  exhumed  bones 
being  deprived  of  soft  parts  and  ligaments  by  natural  decomposition  in 
three  months.  He  should  not  expect  the  cartilages  and  ligaments  to  be 
separated  from  the  bones  within  a  year  of  the  interment.  He  considered 
it,  therefore,  extremely  improbable  that  these  were  the  bones  of  the 
deceased,  or  of  any  person  who  had  died  within  three  months  from  the 
time  of  examination. 

From  this  evidence  several  considerations  suggest  themselves ;  as,  for 
example,  the  identity  of  all  the  bones  as  those  of  one  individual,  the  age 
of  the  person,  the  nature  of  the  bony  excrescence  or  callus  found  on  the 
broken  rib.  the  time  necessary  for  the  formation  of  new  bone  in  order 
to  settle  the  period  at  which  the  fracture  took  place,  the  time  required 
for  the  total  spontaneous  destruction  of  the  muscles,  tendons,  ligaments, 
and  viscera;  also  the  time  required  for  the  spontaneous  separation  of 
the  sacrum  from  the  other  bones  in  a  man  of  the  age  of  fifty  or  sixty. 
Many  of  these  points,  important  as  they  were,  were  altogether  passed 
over.  The  witness  gave  it  as  his  opinion,  that  they  were  the  bones  of  a 
male  subject ;  but  of  this,  he  said,  he  could  not  be  quite  certain,  as  the 
sacrum  was  wanting.  No  opinion  was  asked  or  given  as  to  the  supposed 
age  of  the  person  to  whom  the  bones  belonged.  Only  one  bone  was  pro- 
duced in  Court,  viz.  the  broken  rib,  with  the  deposit  of  callus  (new 
bone)  at  its  extremity.  From  the  state  of  this  callus  there  could  be 
no  doubt,  supposing  the  bone  to  have  belonged  to  the  deceased,  that 
the  fracture  must  have  been  produced  about  eight  or  ten  days  before 
death ;  therefore  at  some  time  previous  to  the  violence  employed  by 
the  prisoner.  The  non-identity  of  the  bones  as  those  of  the  deceased 
seems,  however,  to  have  been  clearly  established  by  the  condition  in 
which  they  were  discovei'ed.  Even  in  a  tropical  climate  the  period 
that  must  elapse  befoi'e  the  total  destruction  of  the  soft  parts  of  the 
body  in  a  grave,  so  that  nothing  but  the  bare  bones  shall  remain,  must 
be  considerably  greater  than  three  months.    In  one  instance,  in  which 
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a  body  was  exhumed  four  months  after  death,  the  soft  parts  were  still 
present. 

Another  curious  feature  was  the  separation  of  the  sacram  from  the 
bones  of  the  pelvis.  The  junction  of  these  bones  by  ligaments  and  fibro- 
cartilage  is  perhaps  one  of  the  strongest  in  the  body.  In  the  skeletons 
of  the  young  these  bones  are  rather  difficult  of  separation;  but  in  the 
old,  in  whom  anchylosis  (or  bony  union)  in  general  takes  place  to  a 
greater  or  less  extent,  the  difficulty  of  separating  them  becomes  incom- 
parably greater.  It  may  readily  be  conceived,  then,  that  the  entire  separa- 
tion of  this  bone  by  decomposition,  would  require,  even  in  a  hot  climate, 
a  very  long  period  in  a  body  interred  in  the  ground — probably  from 
three  to  ten  years.  Now,  when  we  consider  that  the  deceased  had  not  been 
buried  above  three  months,  it  is  clear,  both  from  the  entire  destruction  of 
the  soft  parts  and  the  separation  of  the  sacrum,  that  the  bones  discovered 
on  the  bank  of  the  river  could  not  have  belonged  to  the  deceased,  but  must 
have  been  part  of  the  skeleton  of  a  person  whose  body  had  been  buried  in 
the  spot  many  years  before.  There  was,  therefore,  a  complete  failure  of 
identity,  and  the  accused  was  discharged. 

Identity  from  disease  or  deformity. — Questions  of  identity  in  relation  to 
skeletons  may  be  in  some  cases  solved  by  reference  to  certain  special 
characters  of  the  bones.  They  may  have  about  them  indications  of  disease; 
as  rickets,  softening  of  the  bones,  or  syphilis.  There  may  be,  again,  some 
personal  peculiarities,  such  as  the  presence  of  supernumerary  fingers  or 
toes,  which,  if  observed,  may  tend  to  throw  some  light  upon  the  case.  An 
instance  of  this  kind  is  mentioned  by  Orfila.  In  the  year  1823,  a  man 
named  Bonino,  who  had  been  residing  in  a  small  village  in  the  neighbour- 
hood of  Montpellier,  suddenly  disappeared.  It  was  some  time  afterwards 
reported  that  he  had  been  murdered  by  a  girl  with  whom  he  had  cohabited, 
and  by  a  man  of  the  name  of  Dimont,  who  was  known  to  have  been  for 
some  time  her  associate.  It  was  only  in  the  year  1826,  after  the  lapse  of 
more  than  two  years,  that  the  magistrates  were  first  induced  to  direct  an 
investigation  of  the  case.  A  strict  search  was  ordered,  and  the  remains  of 
a  body,  chiefly  the  bones,  were  found  buried  in  the  garden  of  Dimont,  who 
had  married  the  girl  nine  months  after  the  disappearance  of  Bonino.  It 
was  of  course  essential  to  identify  this  skeleton  as  that  of  the  deceased.  It 
was  well  known  that  he  had  laboured  under  a  singular  personal  deformity 
in  having  a  sixth  finger  on  the  right  hand,  and  a  sixth  toe  on  the  left  foot. 
The  bones,  which  were  nearly  all  perfect,  were  carefully  removed  and  put 
together,  when  it  was  found  that  those  belonging  to  the  two  smaller  toes 
of  the  left  foot  were  wanting  ;  but  the  metatarsal  bone  of  the  fifth  toe  had 
a  process  on  the  outer  side,  with  a  small  articulating  surface,  which  might 
have  formed  a  supernumerary  joint.  Still,  however,  this  was  considered 
insufficient  to  establish  the  point,  and  the  attention  of  the  examiners  was 
then  directed  to  the  right  hand.  The  fifth  bone  of  the  metacarpus  was 
shorter  and  broader  than  the  one  belonging  to  the  opposite  hand,  while  its 
digital  extremity  was  divided  into  two  parts,  of  which  one  formed  a  smooth, 
rounded,  articulating  surface  in  the  axis  of  the  bone ;  while  the  other, 
which  presented  a  more  flattened  articular  surface,  formed  with  it  an  angle 
of  about  8°.  On  attempting  to  articulate  the  first  phalanx  of  the  little 
finger,  it  fitted  exactly  the  first  articular  surface,  and  presented  on  the 
outer  side  a  distinct  groove,  the  oblique  direction  of  which  coincided  with 
the  direction  of  this  second  surface.  This  left  no  doubt  of  the  nature  of 
the  peculiarity  of  structure ;  although  the  phalanges  of  the  sixth  finger 
could  not  be  discovered.  The  left  hand  and  the  right  foot  were  complete 
in  all  their  parts.  Other  corroborating  circumstances  transpired  with 
respect  to  the  marks  of  violence  on  the  body,  and  the  two  prisoners  were 
VOL.  i.  M 
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tried,  condemned,  and  executed.  (For  other  cases  see  '  Ann.  d'Hyg.,'  1863, 
2,  114.) 

Deformities  of  the  spine  or  limbs  are  easily  observed,  and  may  form 
well-marked  points  of  identity.  Briand  mentions  the  following  case.  In 
1825  a  man  named  Guerin  suddenly  disappeared.  Three  years  afterwards 
an  excavation  was  made  in  the  cellar  of  the  house  where  he  and  his  brother 
had  resided,  and  some  human  bones  were  discovered.  Among  other  cir- 
cumstances, the  medical  men  to  whom  the  examination  of  these  bones  was 
referred,  remarked  that  the  body  of  the  fifth  lumbar  vertebra  was  depressed 
and  thin  as  it  is  met  with  in  rachitic  individuals,  that  the  pelvis  was  more 
contracted  on  the  left  than  on  the  right  side,  that  the  tibia  and  fibula  of 
each  leg  presented  a  remarkable  curvature,  greater,  however,  on  the  left 
than  on  the  right  side,  so  that  the  left  leg  was  half  an  inch  shorter  than 
the  right.  There  were  certain  peculiarities  about  the  teeth  of  the  lower 
jaw,  the  canines  forming  a  considerable  projection  in  front  of  the  incisors. 
These  facts,  together  with  other  circumstances,  established  the  identity  of 
the  bones,  as  being  those  of  the  person  who  had  been  missing. 

The  bones  of  the  skull  in  children  may  occasionally  present  appearances 
arising  from  natural  causes,  but  which  may  simulate  the  effects  of  violence 
applied  to  the  head.  The  following  case  of  suspected  child-murder  occurred 
iu  1847.    The  dead  body  of  a  new-born  child,  wrapped  in  brown  paper 
and  a  towel,  was  found  in  a  pond.    Lord  examined  it  for  the  coroner's 
inquest.    The  head  was  much  decomposed,  and  the  scalp  was  extensively 
lacerated  and  destroyed  over  the  parietal  bones,  which  readily  separated. 
The  brain  was  reduced  to  a  pulp.    The  umbilical  cord,  which  had  not 
been  tied,  was  cut  obliquely  at  about  six  inches  from  the  navel.  The 
lungs,  which  were  very  crepitant,  readily  floated  on  water,  and  bore  up 
the  heart.    The  body  was  generally  bloodless.    The  point  of  difficulty 
which  the  case  presented  consisted  in  the  presence  of  two  apertures  on 
one  parietal  bone.    These  apertures  were  small  and  rounded,  and  it  was 
at  first  doubtful  whether  they  had  not  been  wilfully  produced  by  some 
perforating  instrument  applied  to  the  head.    It  was  remarked  that  one 
aperture  was  situated  near  the  temporal  ridge,  and  in  this  situation  the 
scalp  was  entire  and  uninjured.    The  other  was  situated  in  that  part 
of  the  bone  which  corresponded  to  the  lacerated  portion  of  the  scalp. 
It  was  ascertained  that  no  violence  had  been  used  in  the  removal  of  the 
body  from  the  water.    The  bone  was  macerated,  and  carefully  examined 
by  the  aid  of  a  lens.    It  was  then  perceived  that  the  apertures  were 
quite  regular  at  the  edges,  which  were  remarkably  thin,  evidently  pass- 
ing into  a  membranous  condition.    The  internal  table  was  also  deficient, 
so  that,  from  the  interior,  the  bone  was  bevelled  off  gradually  from  each 
aperture.    This  examination  left  no  doubt  that  the  holes  in  the  bone  were 
not  due  to  any  mechanical  violence  applied  during  life,  but  to  deficient 
ossification.    These  spaces  had  been  membranous,  and  the  membrane 
destroyed  by  decomposition.    The  putrefaction  of  the  scalp,  and  its 
separation,  might  have  been  accelerated  by  a  bruised  condition  of  these 
parts  during  a  difficult  labour.    In  examining  a  skull,  disinterred  under 
suspicious  circumstances,  natural  defects  in  the  bones  must  not  be  mistaken 
for  apertures  made  by  deadly  weapons.  These  natural  defects  are  generally 
well  characterized.  They  may  be  found  at  all  ages.  Turner  has  described 
and  figured  some  of  these  cases  of  defective  ossification.    ('  Ed.  Med. 
Jour.,'  Aug.,  1865,  p.  133.)    These  apertures  from  defect  are  generally 
characterized  by  rounded  and  regular  margins.    They  are  not  rough  and 
irregular,  like  those  produced  by  the  violent  use  of  weapons. 

The  bones  which  we  are  required  to  examine  may  have  undergone 
calcination.    In  several  cases  of  child-murder  which  have  occurred,  an 
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attempt  has  been  made  to  dispose  of  the  body  by  burning  it.  This  method 
•of  disposing  of  a  dead  body  is  by  no  means  unusual  in  cases  of  alleged 
infanticide  and  concealment  of  birth.  There  will  be  no  great  difficulty  in 
giving  an  opinion  whether  a  bone  has  or  has  not  undergone  calcination. 
Its  character  is  entirely  altered.  Its  shape  may  be  preserved,  but  if  burnt 
in  the  open  air,  it  will  be  white  ;  if  in  a  close  fire,  it  will  be  black  or  ash- 
grey.  The  bone  is  brittle,  easily  pulverizable,  and  dissolves  in  hydro- 
chloric acid,  leaving,  if  perfectly  calcined,  only  some  charcoal  but  no 
animal  matter. 

In  the  case  of  The  Queen  v.  Varney  (Oxford  Lent  Ass.,  1837),  it  was 
proved  that  the  woman  had  been  pregnant,  and  subsequently  delivered  of 
a  child.  Its  body  had  been  burnt,  and  only  a  few  remains  of  the  bones 
of  a  human  fcetus  were  found  in  the  ashes  of  a  grate.  The  prisoner  was 
•convicted  of  concealment  of  birth.  In  a  case  like  this,  in  which  an  attempt 
had  been  made  to  destroy  the  body  of  a  child  by  burning,  it  will,  of  course, 
be  necessary  to  have  good  evidence  that  the  bones  are  those  of  a  human 
foetus  or  child.  A  small  fragment  only  of  either  end  of  any  well-marked 
bone  will  suffice  for  identification.  If  the  jaws  be  forthcoming,  the  alveolar 
cavities  should  be  sought  for,  and  the  number  and  condition  of  the  teeth 
noticed.  The  period  of  uterine  life  which  the  child  had  attained  may  be 
thus  in  some  instances  determined,  as  also  by  the  presence  or  absence  of 
certain  ossificatory  points  in  the  bones. 

If  the  body  has  been  burned  to  a  complete  ash  or  powder,  it  will  then 
be  difficult  to  identify  the  bones.  Orfila  was  consulted  in  a  case  of  this  kind, 
where  a  woman  had  burnt  a  child  in  an  oven,  and  its  ashes  had  become 
mixed  with  those  of  wood.  He  suggested  that  on  calcining  the  residue 
with  potash,  the  ashes  of  a  human  fcetus  might  be  known  by  their  yielding 
cyanide  of  potassium,  owing  to  the  nitrogen  which  would  remain  in  and 
about  them.  The  ashes  of  wood  do  not  yield  the  cyanide  under  similar 
circumstances.  ('Ann.  d'Hyg.,'  1845,  2,  129.)  The  conclusions  drawn 
under  such  circumstances  might,  however,  lead  to  a  serious  error  : — the 
presence  of  a  flannel  dress,  of  an  old  hat,  shoe,  or  any  nitrogenous  sub- 
stance, would,  on  incineration,  give  rise  to  precisely  similar  results.  When 
the  form  of  a  bone  cannot  be  recognized,  all  that  medical  evidence  can 
accomplish  may  be  thus  stated : — The  detection  of  a  large  quantity  of 
jphosphate  of  calcium  in  the  ash  wrould  indicate  that  bones  were  present, 
and  thus  distinguish  the  ash  of  bone  from  the  ashes  of  other  substances. 
Still  the  bones  might  have  belonged  to  an  animal,  and  not  to  a  human 
foetus.  There  are  no  means  of  distinguishing  the  ash  of  human  from  that 
of  animal  bone,  or  the  ash  of  foetal  from  the  ash  of  adult  bones.  In  the 
case  of  the  Lemoines,  mother  and  daughter,  tried  before  the  French  courts 
in  1859,  the  evidence  went  to  show  that  the  elder  prisoner  (the  mother) 
burnt  the  body  of  a  child  of  which  her  daughter  had  been  secretly 
delivered.  Some  bones  of  a  child  were  recovered,  and  among  others  the 
frontal  bone.  The  medical  evidence  was  to  the  effect,  that  the  bones 
were  those  of  a  child  which  had  reached  about  the  seventh  or  eighth 
month.  Upon  this  corroboration,  the  jury  convicted  the  elder  prisoner, 
and  the  Court  sentenced  her  to  twenty  years'  imprisonment. 

In  a  case  of  concealment  of  birth  (Beg.  v.  Berryman,  Guildford  Sum. 
Ass.,  1854),  it  was  proved  by  medical  evidence,  that  the  prisoner  had 
been  recently  delivered  of  a  child  of  not  less  than  seven  months  uterine 
age.  She  said  that  she  had  burnt  the  body  to  conceal  her  shame,  and 
had  buried  the  remains  in  a  garden.  Some  bones  which  had  been  calcined 
were  there  found  buried  in  athes ;  and  after  an  examination  of  them,  a 
medical  man  stated  that  they  were  the  bones  of  a  child  nine  months  of 
•age;  but  in  comparing  them  with  the  skulls  of  nine  months'  children  in 
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museum  collections,  it  was  admitted  that  the  skull,  of  which  the  parts 
had  been  found  and  restored,  was  larger.  This  admission  threw  some 
doubt  on  the  identity  of  the  bones,  and  the  prisoner  was  discharged. 

In  1863,  a  man  named  Barton,  a  fireman  employed  at  a  coal-pit  near 
Wigan,  was  missing.  From  the  appearance  of  blood  about  the  mouth  of 
the  steam  furnace,  and  the  discovery  of  a  burned  portion  of  the  dress 
worn  by  the  deceased,  there  was  reason  to  believe  that  the  man  had  been 
murdered  and  his  body  thrust  into  the  furnace.  Edwards  examined  the 
ashes  of  the  furnace  and  found  : — 1.  Portions  of  the  occipital  bone  of  a 
skull  ;  2.  Base  of  the  skull  and  two  fangs  of  teeth, — a  fang  of  an  incisor 
and  a  fang  of  a  molar  tooth ;  3.  Portions  of  the  arches  of  the  dorsal 
vertebra3 ;  4.  A  portion  of  the  lumbar  vertebrae;  5.  A  portion  of  the 
head,  body,  and  joint  of  the  humerus ;  and  6.  A  portion  of  the  head  and 
joint  of  the  thigh-bone.  These  bones  had  been  heated  to  a  high  tem- 
perature, which  had  destroyed  their  internal  structure,  but  the  external 
form  was  well  preserved.  They  were  all  human  bones.  A  chemical  and 
microscopical  examination  of  some  of  the  clinkers  showed  that  there  was 
blood  upon  them,  having  the  character  of  human  blood.  There  was  no 
doubt  that  these  were  the  remains  of  the  missing  man.  He  was  last  seen 
alive  at  eight  in  the  evening,  and  at  four  the  following  morning  nothing- 
remained  of  him  but  the  few  bones  above  mentioned. 

In  the  exhumation  of  remains,  portions  of  hair  may  be  found  on  oi* 
about  the  skull,  or  in  the  earth  surrounding  it.  The  hair  should  be 
separated  by  washing  it  first  in  water,  and  afterwards  in  a  mixture  of 
distilled  water  and  acetic  acid.  When  dried  on  paper  the  colour  will  be 
observed,  and  this  may  be  of  some  value  in  determining  a  question  of 
identity.  French  medical  jurists  lay  great  stress  upon  the  necessity  for 
determining  whether  the  hair  has  been  artificially  dyed  or  not.  The 
common  hair-dyes  are  compounds  of  lead,  silver,  or  bismuth;  and  these 
metals,  when  the  necessity  arises,  may  be  sought  for,  and  easily  found,  by 
processes  similar  to  those  required  for  their  detection  as  poisons  when 
absorbed  into  the  tissues.  This  will  be  a  matter  for  future  consideration. 
Pyrogallic  acid  is  also  used. 


CHAPTER  9. 

CAUSES  OF  DEATH — SUDDEN  DEATH — SYNCOPE,  ASPHYXIA,  COMA — PRESUMPTION  OP 

DEATH  MEDICAL  EVIDENCE  OP  PRIORITY   OF  DEATH   IN   CASES   OF  SEVERAL 

PERSONS  PERISHING  PROM  A  COMMON  CAUSE — -PRESUMPTION  OF  SURVIVORSHIP. 

Medical  jurisprudence  takes  cognizance  of  all  violent  causes  of  death,  and 
is  only  indirectly  involved  in  those  cases  of  natural  death  which  simulate 
the  effects  of  violence.  Thus  all  causes  which  operate  to  produce  death 
suddenly,  as  by  syncope,  asphyxia,  or  coma,  especially  demand  the  atten- 
tion of  a  medical  jurist.  These  may  be  either  natural  or  violent ;  and  the 
distinction  between  them  is  of  importance,  since  the  guilt  or  innocence  of 
a  person  charged  with  crime  may  depend  on  a  correct  determination  of  the 
cause. 

The  continuance  of  life  depends  upon  the  proper  and  regulated  action 
of  the  heart,  the  lungs,  and  the  brain  ;  and  the  interdependence  of  these 
organs  is  such  that  the  arrest  of  the  functions  of  one  of  them,  is  speedily 
followed  by  the  arrest  of  the  others.  Hence  they  have  been  called  the 
tripod  of  life.  When  the  suspension  of  the  motions  of  the  heart  is  the 
primary  cause  of  death,  the  person  is  said  to  die  by  syncope.    The  term. 
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asphyxia  is  applied  to  death  which  begins  by  the  lungs ;  and  coma  to  that 
which  arises  from  a  primary  disturbance  of  the  functions  of  the  brain. 
The  term  apncea,  at  one  time  used  for  asphyxia,  is  now  applied  by  physio- 
logists in  a  different  sense;  and  deaths  from  coma  usually  terminate  in 
■either  asphyxia  or  syncope. 

SYNCOPE  (o-vyKOTrrio,  signifying  '  to  cut  down'). — In  order  that  the  action 
'of  the  heart  should  be  maintained,  it  is  necessary,  first,  that  the  blood  sup- 
plied to  it  should  be  in  sufficient  quantity,  and  secondly,  that  this  blood 
should  be  of  proper  quality.  In  death  from  Juvmorrhage  we  have  an  instance 
of  deficiency,  and  in  death  from  certain  poisons,  as  well  as  diseases,  an 
illustration  of  defect  of  blood  (asthenia).  In  ordinary  syncope  (fainting  or 
swooning)  there  is  simply  a  deficiency  in  the  quantity  of  blood  which  passes 
through  the  heart,  although  there  is  no  actual  loss  of  this  fluid  from  the 
circulation.  Certain  diseases  which  affect  the  muscular  structure  of  the 
heart,  and  its  nervous  apparatus,  as  well  as  the  membranous  valves  and 
blood-vessels,  may  also  lead  to  a  sudden  arrest  of  its  functions.  These 
morbid  conditions  produce  a  mechanical  impediment  to  the  motions  of  the 
organ  by  which  the  blood  is  propelled,  and  death  by  syncope  is  the  necessary 
result.  One  of  the  most  striking  of  the  phenomena  which  attend  this  mode 
of  dying  (death  from  haemorrhage  or  anaemia),  is  an  extreme  pallor  of  the 
face,  hands,  and  lips,  and,  indeed,  of  the  body  generally.  The  patient  is  very 
restless,  tossing  the  limbs  about  in  all  directions.  Giddiness  and  nausea  are 
often  complained  of,  and  actual  vomiting  may  occur.  In  many  cases  vision 
is  extinguished,  everything  appearing  black.  There  is  transient  delirium, 
which  soon  passes  into  insensibility.  The  pulse  becomes  more  and  more 
weak  and  irregular,  until  at  length  it  is  imperceptible.  The  respiratory 
movements  are  repeated  at  uncertain  intervals,  and  have  a  sighing  or  gasp- 
ing character.  Towards  the  last  there  are  general  convulsions.  (Fagge, 
on  the  '  Different  Modes  of  Dying,'  '  Guy's  Hosp.  Rep.,'  1879,  p.  343.)  In 
these  cases  the  heart  is  found  empty  and  contracted  at  the  autopsy. 
When,  however,  from  any  cause,  there  is  sudden  stoppage  of  the  heart,  the 
right  and  left  cavities  of  this  organ  are  found  to  contain  blood  in  the 
normal  proportion  in  which  that  fluid  is  ordinarily  circulated.  Blood  is 
found  in  the  large  veins  (venae  cavae),  as  well  as  in  the  arterial  trunks. 
There  is  no  congestion  or  accumulation  of  blood  in  the  lungs  or  the 
brain. 

Asphyxia  (a  priv.  and  o-<£u£i.s  pulse,  signifying  pulselessness). — This 
state  is  induced  by  any  cause  which  arrests  the  function  of  respiration. 
The  term  apncea  (from  a  priv.  and  Trviw  I  respire)  is  less  appropriate,  and 
is  applied  by  physiologists  to  an  exactly  opposite  condition,  that  which 
consists  in  an  excessive  supply  of  oxygen  to  blood,  rendering  respiratory 
movements  for  the  time  unnecessary.  The  various  forms  of  death  by 
suffocation,  as  in  the  obstruction  of  the  air-passages  from  mechanical 
causes,  in  drowning,  hanging,  and  strangulation,  furnish  illustrations  of 
death  commencing  by  the  lungs,  or  asphyxia.  The  effect  of  cutting  off  air 
from  the  lungs  is  that  the  blood  is  not  aerated,  and  it  is  therefore  circulated 
in  a  state  unfitted  to  support  the  nutrition  of  the  heart  and  brain.  It  is 
necessarily  distributed  with  the  impurities  derived  from  the  waste  of  tissue, 
and  thus  acts  as  a  poison  to  all  the  organs.  It  is  incapable  of  sustaining 
nerve-force  or  muscular  irritability.  It  stagnates  in  the  capillary  vessels 
of  the  lungs,  produces  a  languid  action  of  the  heart  by  its  circulation 
through  the  muscular  structure  of  this  organ,  and  causes  insensibility 
by  its  distribution  through  the  blood-vessels  of  the  brain.  The  lungs  are 
.essential  to  the  circulation  by  purifying  the  blood.    Death  from  asphyxia 
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may  be  therefore  regarded  simply  as  death  from  defect  of  blood.  The 
observations  of  Brodie  ('  Lect.  on  Pathology,'  p.  66)  and  others  have  clearly 
proved,  that  in  spite  of  the  impurity  of  the  blood  the  heart  will  continue 
to  act,  and  the  circulation  be  maintained,  after  respiration  has  entirely 
ceased.  This  may  be  proved  by  hanging  or  strangling  an  animal,  and 
observing  the  condition  of  the  heart.  As  the  action  of  this  organ  con- 
tinues after  the  animal  has  ceased  to  breathe,  life  is  not  actually  extinct: 
and  under  favourable  circumstances,  it  may  be  restored,  so  long  as  this 
action  continues.  Supposing  that  the  suspension  of  respiration  is  com- 
plete, the  action  of  the  heart  gradually  slackens  and  finally  ceases.  It 
is  at  this  period  of  the  complete  arrest  of  the  motions  of  the  heart  that 
asphyxia  passes  into  death.  The  circulation  of  the  unaerated  blood  through 
the  brain  appears  to  annihilate  sensibility,  so  that  no  consciousness  or 
feeling  exists :  the  person  is,  to  all  appearance,  dead.  There  are  many 
diseases  which  operate  fatally  by  arresting  the  functions  of  the  lungs, 
and  these  may  be  regarded  as  furnishing  the  natural  causes  of  asphyxia. 
The  violent  causes,  including  not  only  the  ordinary  modes  of  suffocation, 
but  the  effects  of  certain  poisons,  are  not  difficult  to  appreciate,  provided 
a  true  history  of  the  case  can  be  obtained. 

Michael  Foster  has  shown  how,  in  experiments  on  animals,  it  is  very 
soon  observed  that  the  expiratory  efforts  become  exaggerated  out  of  all 
proportion  to  the  inspiratory,  and  how  they  quickly  pass  into  convulsions. 
This  period  lasts  about  a  minute,  during  which  time  the  pulse  is  increased 
in  frequency,  and  the  arterial  blood-pressure  rises.  Deep,  slow  breathing 
then  supervenes,  and  the  inspiratory  movements  are  now  more  marked 
than  the  expiratory,  the  more  yielding  parts  of  the  chest  wall  receding  at 
every  inspiration.  The  cardiac  beats  decrease  in  number,  but  remain 
forcible,  though  the  arterial  pressure  falls.  The  respiratory  rhythm 
becomes  irregular,  long  pauses  being  followed  by  quick  inspirations  with 
brief  intervals.  The  inspirations  next  become  shallow  and  gasping,  the 
acceleratory  muscles  of  respiration  being  brought  into  active  play;  and  at 
last  the  gasps  end  in  a  convulsive  stretching  of  the  whole  body ;  and  with 
extended  limbs  and  a  straightened  trunk,  with  the  head  thrown  back,  the 
mouth  widely  open,  the  face  drawn,  and  the  nostrils  dilated,  the  last 
breath  is  taken  in.  There  are  three  distinguishable  stages  in  these  pheno- 
mena of  asphyxia  which  result  from  a  continued  deficiency  of  air  : — 1.  A 
stage  of  dyspnoea,  characterized  by  an  increase  in  the  respiratory  move- 
ments both  of  inspiration  and  expiration.  2.  A  convulsive  stage,  cha- 
racterized by  the  dominance  of  the  expiratory  efforts,  and  culminating  in 
general  convulsions.  3.  A  stage  of  exhaustion  in  which  lingering  and 
long-drawn  inspirations  gradually  die  out.  When  brought  about  by 
sudden  occlusion  of  the  windpipe,  these  events  run  through  their  course 
in  from  three  to  five  minutes.  The  phenomena  of  slow  asphyxia,  where 
the  supply  of  air  is  gradually  diminished,  are  fundamentally  the  same, 
and  the  same  stages  are  seen,  but  with  their  development  taking 
place  more  slowly  than  where  there  is  a  sudden  and  total  deprivation 
of  air.  The  heart  continues  to  beat  for  some  seconds  after  all  respira- 
tory movements  have  ceased,  whether  the  asphyxia  be  rapidly  or  slowly 
developed. 

In  animals  the  cardiac  chambers  at  the  moment  of  death  have  been 
found  all  gorged  with  blood, — the  left  ones  as  well  as  the  right.  When 
rigor  mortis  sets  in,  the  left  auricle  and  ventricle  empty  themselves  ;  and 
in  ordinary  autopsies  in  the  human  subject,  the  pulmonary  artery,  the 
right  cavities  of  the  heart,  and  the  vena?  cava?  are  found  gorged  with 
blood.  The  pulmonary  veins,  the  left  cavities  of  the  heart,  and  the  aorta, 
are  either  empty  or  contain  but  little  blood.    Geo.  Johnson  states,  how-- 
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ever,  that  when  the  chest  is  opened  immediately  after  death  from  apnoea 
(asphyxia),  the  right  chambers  of  the  heart  are  distended  with  blood, 
while  the  left  contain  comparatively  little  blood ;  and  he  holds  that  the 
phenomena  of  asphyxia  are  characterized  by  two  well-defined  stages.  In 
the  first  stage  there  is  systemic  arterial  resistance,  with  resulting  dis- 
tension of  the  left  side  of  the  heart.  In  the  second  stage  there  is 
pulmonary  arterial  resistance,  with  distension  of  the  right  cavities  and 
comparative  emptiness  of  the  left  ('  Asphyxia  ').  In  certain  cases  of 
asphyxia,  the  right  cavities  of  the  heart,  as  well  as  the  left,  have  been 
found  empty.  When  the  access  of  air  to  the  lungs  is  suddenly  and 
completely  cut  off,  the  circulation  of  the  blood  is  speedily  arrested ; 
but  supposing  the  occlusion  of  the  air-passages  to  be  partial  or  gradual, 
the  circulation  of  the  blood  may  continue  for  a  time,  and  thus  cause 
congestion  of  certain  organs.  Hence  the  appearances  in  asphyxia  differ 
greatly.  A  mixed  condition,  under  the  name  of  syncopal  asphyxia,  has 
been  described  by  some  pathologists.  In  this,  the  cavities  of  the  heart 
are  found  empty. 

Coma. — Besides  a  due  supply  of  aerated  blood,  the  brain  requires  for 
the  exercise  of  its  functions  a  proper  quantity  of  blood,  so  that  either  by 
the  sudden  withdrawal  of  this  fluid,  or  by  a  distribution  of  impure  blood, 
these  are  arrested.  A  person  thus  affected  falls  into  a  state  of  complete 
insensibility  (coma),  so  that  it  is  impossible  to  rouse  him.  The  functions 
of  the  heart  and  lungs  are  not  always  suddenly  arrested  under  these  cir- 
cumstances. They  appear  to  be  less  dependent  on  the  brain  than  the  brain 
is  upon  them  ;  but  this  is  rather  a  question  of  degree.  A  due  supply  of 
nervous  force  is  required  for  the  action  of  the  muscles,  whether  of  the 
heart  or  of  the  chest ;  and  when  this  is  withdrawn,  the  heart  ceases  to 
pulsate,  and  the  respiratory  muscles  cease  to  act :  circulation  and  respira- 
tion are  thus  arrested  by  the  absence  of  innervation.  This  is  sometimes 
described  as  death  by  paralysis  of  the  heart  and  lungs.  The  blood  is 
neither  aerated  nor  circulated.  Sudden  death  from  apoplexy  is  an  illus- 
tration of  death  by  the  brain.  Coma  may  also  be  a  result  of  the  intro- 
duction of  certain  poisons  into  the  blood,  and  of  fractures  of  the  skull 
leading  to  compression  of  the  brain  or  destruction  of  its  substance.  Death 
beginning  at  the  brain  is,  indeed,  scarcely  to  be  regarded  as  a  mode  of 
dying,  since  it  may  usually  be  resolved  into  either  death  from  sudden 
paralysis  of  the  respiratory  centre,  when  death  is  often  absolutely  quiet ;  or 
the  coma  ends  iu  asphyxia,  when  the  extinction  of  respiration  is  brought 
about  more  slowly.  In  death  by  the  brain,  usually  the  appearances 
observed  consist  chiefly  in  a  congested  state  of  the  cerebral  membranes 
and  substance  of  the  brain.  As,  before  death,  respiration  is  affected,  the 
lungs  are  congested,  the  blood  accumulates  in  the  cavities  of  the  heart, 
more  on  the  right  than  on  the  left  side.  The  appearances  described  as 
characteristic  of  the  different  modes  of  death  by  the  heart,  lungs,  and 
brain,  are  liable  to  variation  by  reason  of  the  intimate  relation  of  the 
organs,  and  thus  there  may  be  a  mixed  condition. 

With  regard  to  the  interruption  of  the  functions  of  the  brain  as  a 
result  of  pressure  by  the  effusion  of  blood  or  serum,  it  is  to  be  observed 
that  a  very  small  quantity  of  either  of  these  effused  at  the  base,  or  in  the 
substance  of  the  medulla  oblongata,  is  sufficient  to  cause  death ;  while, 
generally  speaking,  a  larger  quantity  is  required  to  be  effused  in  the 
membranes,  ventricles,  or  substance  of  the  brain  in  order  to  produce  a 
fatal  result.  In  cases  of  chr<  nic  hydrocephalus,  in  which  the  brain  has 
resisted  the  pressure  of  a  large  accumulation  of  serum  for  many  years,  a 
slight  and  sudden  increase  in  the  quantity  at  any  period  in  life  may  lead 
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to  coma  and  death  by  apoplexy.  This  condition  may  be  mistaken  for 
narcotic  poisoning. 

All  causes  of  death,  whether  from  disease  or  violence,  are  referable  to 
an  effect  produced  primarily  on  the  heart,  the  lungs,  or  the  brain  ;  but,  as 
has  been  elsewhere  stated,  death  does  not  take  place  until  the  action  of 
the  heart  has  entirely  ceased.  The  arrest  of  the  circulation  produces  an 
immediate  impression  upon  the  functions  of  the  brain  and  lungs  ;  while 
the  lungs  and  brain  are  affected  and  can  only  affect  each  other  indirectly 
through  the  medium  of  the  circulation  :  hence,  systemic  death,  or  the  death 
of  the  body,  is  resolvable  into  death  by  syncope  or  a  failure  of  the  action  of 
the  heart,  and  this  depends  in  all  cases  either  upon  defect  or  deficiency 
of  blood. 

The  natural  causes  of  sudden  death  may  be  generally  traced  to  some 
injury  or  impediment  to  the  action  of  the  heart,  lungs,  or  brain.  It  would 
be  foreign  to  the  object  of  this  work  to  give  a  description  of  them.  The 
violent  causes  are  those  which  demand  the  especial  attention  of  a  medical 
jurist ;  they  will  be  considered  hereafter.  In  its  relations  to  medicine  and 
medical  jurisprudence,  the  subject  of  sudden  death  has  been  treated  of  by 
Herrich  and  Kopp  ('  Der  plotzliche  Tod  aus  inneren  Ursachen,'  Regens- 
burg,  1848)  ;  by  Devergie  ('  Ann.  d'Hyg.,'  1838,  2,  145)  ;  and  by  Fagge 
('  Guy's  Hosp.  Rep.,'  1879,  p.  343). 

The  violent  causes  of  death,  whether  sudden  or  protracted,  which  chiefly 
require  the  skill  of  a  medical  jurist  for  their  elucidation,  are  poisoning, 
wounds,  and  personal  injuries,  such  as  burns  and  scalds,  as  well  as  those 
forms  of  death  which  commence  by  the  lungs,  including  drowning,  hang- 
ing, strangulation,  and  suffocation.  In  nearly  all  cases,  the  body  of  the 
deceased  is  produced,  and  a  medical  opinion  can  be  based  upon  a  careful 
examination. 

Presumption  of  death. — Before  proceeding  to  describe  the  violent  causes 
of  death  in  their  order,  it  may  be  well  in  closing  this  part  of  our  subject 
to  state  that  the  fact  of  death  may  be  proved  by  presumptive,  as  well  as 
by  direct  evidence.  The  death  of  any  person  once  shown  to  have  been 
alive,  is  a  matter  of  fact  to  be  determined  by  a  jury ;  and  when  the  body 
is  not  forthcoming,  as  the  legal  presumption  is  in  favour  of  the  continu- 
ance of  life,  the  onus  of  proving  the  death  lies  on  the  party  who  asserts 
it.  (Best  on  'Presumptions  of  Law  and  Fact.')  When  a  person  goes 
abroad  and  has  not  been  heard  of  for  a  long  time,  the  presumption  of  the 
continuance  of  life  ceases  at  the  expiration  of  seven  years  from  the  period 
at  which  he  was  last  heard  of.  The  same  rule  holds  generally  with  respect 
to  a  person  who  has  gone  away  from  his  usual  place  of  resort,  and  of 
whom  no  account  can  be  given,  but  the  presumption  does  not  extend  to 
the  time  of  his  death,  i.e.  whether  he  died  at  the  beginning  or  at  the  end 
of  any  particular  period  of  the  seven  years.  In  the  case  of  Watson  v. 
England,  which  came  before  the  Court  of  Chancery,  it  was  attempted 
to  enforce  as  a  presumption,  that  a  female  who  had  left  her  father's 
house  in  1810,  and  had  not  been  heard  of  for  thirty-four  years,  was 
dead.  No  decision  was  come  to,  the  Vice-Chancellor  observing,  from 
the  great  uncertainty  of  the  evidence,  that  if  he  presumed  her  death, 
the  woman  might  walk  into  court  and  disprove  all.  In  one  case,  accord- 
ing to  Best,  the  Court  of  Queen's  Bench  said,  that  they  could  not 
assume  judicially  that  a  person  alive  in  the  year  1034  was  not  alive  in 
1827.  (Op.  cit.)  Without  adopting  this  extreme  legal  view  of  possible 
longevity,  it  is  obvious  that  courts  of  law  may  be  easily  deceived  if 
such  presumptions  are  admitted  too  readily.    In  Church  v.  Smith  (Exch., 
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Dec,  1853),  the  question  was  whether  plaintiff  was  then  a  married 
■woman,  or  whether  by  reason  of  the  long  absence  of  her  husband,  his 
death  might  not  be  legally  presumed,  and  that  she  was,  therefore,  a 
widow,  and  could  sue  in  her  own  right.  According  to  the  statement  of 
her  counsel,  she  was  married  to  a  man  who  had  deserted  her  fourteen 
years  ago,  aud  she  had  heard  nothing  of  him  during  the  last  twelve  years. 
An  end  was  put  to  the  case  by  the  appearance,  in  the  witness-box,  of  an 
aged  man  who  turned  oat  to  be  the  missing  husband.  The  plaintiff, 
therefore,  not  having  the  power  to  sue  in  her  own  right  as  a  widow,  was 
nonsuited,  the  Chief  Baron  observing  to  the  jury  that  he  should  have 
directed  them  to  presume  that  the  husband  was  dead,  if,  as  the  counsel 
stated,  it  had  been  proved  that  he  had  not  been  heard  of  for  twelve  years ; 
but  after  his  appearance  in  court,  he  could  not  ask  them  to"  presume 
a  man  to  be  dead  who  was  actually  living  before  their  eyes.  In  Beg.  v. 
Briggs  (Nov.,  1856),  a  woman  was  deserted  by  her  husband  four  months 
after  marriage,  and  he  had  been  absent  from  her  seven  years.  The  woman 
married  again  in  her  maiden  name  ;  and  on  an  indictment  for  bigamy,  it 
was  contended  in  her  favour  that  the  husband  had  been  absent  for  the 
period  above  mentioned,  and  the  prisoner  had  no  knowledge  of  his  exist- 
ence. She  was  convicted,  but  the  conviction  was  quashed  on  appeal.  In 
a  case  before  Malins,  V.-C.  (Re  W.  Beasney,  Jan.,  1869),  the  person 
whose  death  was  in  question  was  last  seen  in  Aug.,  1860.  He  was 
then  suffering  from  pulmonary  disease,  and  was  much  emaciated.  He 
announced  his  intention  to  go  to  New  York,  bub  to  return  before  October. 
He  was  never  afterwards  heard  of.  The  petitioner  was  entitled  to  the 
principal  of  the  legacy  in  the  event  of  the  death  of  W.  Beasney  before 
Nov.  7,  1860,  and  contended  that  he  must  be  presumed  to  have  died 
before  that  day,  as,  although  in  needy  circumstances,  he  had  not  applied 
for  the  dividends  then  due  to  him,  and  that  when  last  seen  he  was  in  a 
precarious  condition  of  health.  On  the  other  side  it  was  asserted  that  the 
onus  of  proof  was  on  the  petitioner,  and  no  proof  of  death  had  been  given. 
The  Vice-Chancellor  decided  in  favour  of  the  petitioner  that  Beasney 
died  before  Nov.  7,  1860,  chiefly  on  the  ground  that  he  had  punctually 
applied  for  and  received  the  dividends  on  an  annuity  up  to  the  time  of 
his  disappearance.  None  had  been  applied  for  since  that  time,  and  ten 
years  had  elapsed. 

Great  injustice  would  be  done  unless  some  rule  were  adopted  regarding 
the  disposition  of  the  property  of  those  who  have  been  long  absent,  and 
not  heard  of  for  many  years.  In  the  case  of  Davy  (Probate  Court,  1858), 
it  was  proved  that  the  testator  was  a  master-mariner.  He  made  his  will 
•on  Dec.  2,  1856,  and  sailed  for  Melbourne  from  Southampton  in  Dec. 
of  that  year.  He  then  made  a  voyage  to  Calcutta,  where  he  arrived 
in  Oct.,  1857,  and  in  the  following  Dec.  cleared  from  Calcutta  for  Port 
Louis  in  the  Mauritius.  His  vessel  never  arrived  at  her  destination,  and  jt 
nothing  had  been  heard  of  her  since  that  date.  The  correspondent  of 
the  owners  of  the  vessel  at  the  Mauritius  had  from  time  to  time  reported 
her  non-arrival.  This  was  considered  sufficient  to  establish  a  presumption 
of  his  death,  although  not  more  than  two  years  had  elapsed  since  his 
departure  from  England;  and  probate  of  the  will  was  granted. 

In  Green  v.  Green  (Vice-Chanc.  Court,  July,  1861),  a  question  was 
raised  whether  a  person  who  had  not  been  heard  of  for  upwards  of 
eighteen  years  must  be  presumed  to  have  died.  The  testator  in  the  cause, 
who  died  in  Aug.,  1838,  by  his  will,  dated  in  April,  1838,  gave  an  annuity  of 
£30  to  his  son,  James  Green,  and  upon  the  death  of  such  son,  the  testator 
gave  £750  to  the  children  of  Jas.  Green,  and  if  he  should  die  without 
leaving  children,  then  the  testator  gave  such  sum  of  £750  to  the  brothers 
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and  sisters  of  Jas.  Green  who  should  be  living  at  his  (Jas.  Green's)  death. 
In  Sept.,  1840,  Jas.  Green  left  this  country  for  New  South  Wales,  and 
he  had  not  been  heard  of  since  Feb.  1,  1843,  when  he  wrote  a  letter 
acknowledging  the  receipt  of  the  last  payment  of  the  annuity  of  £30. 
Edward  Green,  one  of  the  brothers  of  Jas.  Green,  died  on  Jan.  24,  1846,. 
and  the  question  was,  whether  the  absent  Jas.  Green  must  be  presumed* 
to  have  died  before  or  after  his  brother  Ed.  Green.  On  the  former 
presumption  Ed.  Green's  representatives  would  be  entitled  to  a  share  of 
the  £750  ;  and  on  the  latter  presumption,  they  would  not  be  so  entitled. 
The  bill  was  filed  by  one  of  the  children  of  the  testator,  who  was  in- 
terested in  the  presumption  that  Jas.  Green  had  died  after  his  brother 
Edward,  and  in  that  state  of  circumstances,  the  Vice-Chanc.  ruled  that 
the  burden  lay  on  the  plaintiff  to  show  that  James  was  alive  at  the  death 
of  his  brother  Edward.  As  above  stated,  there  was  nothing  to  show  that 
Jas.  Green  had  been  heard  of  since  Feb.  1,  1843.  A  decree  was  made 
to  the  effect  that  Jas.  Green  must  be  presumed  to  have  died  before 
Ed.  Green,  and  that  the  fund  should  be  distributed  upon  that  presumption. 

A  remarkable  case  was  tried  in  the  Court  of  Exchequer,  in  Feb.,  1862 
{Hiorns  and  Drew  v.  The  Hail.  Pass.  Insur.  Comp.),  which  involved  a 
question  of  the  presumption  of  death  from  circumstantial  evidence ;  but 
in  which  it  was  suggested  that  a  fraud  had  been  prepetrated  by  the 
parties  concerned.  The  action  was  to  recover  from  defendants  the  sum. 
of  £250,  on  a  policy  of  insurance  on  the  life  of  one  F.  D.  Hiorns.  The 
alleged  deceased,  Hiorns,  was  a  single  man,  a3t.  26.  He  insured  his  life 
against  accident,  for  the  above-mentioned  sum,  on  Sept.  6,  1856 ;  and 
on  Sept.  13  he  went  to  Brighton  by  an  evening  train,  taking  a  return 
ticket.  He  spent  the  14th  and  15th  with  his  friends,  and  on  the  morning 
of  the  latter  day  he  had  a  bath  in  the  sea  ;  in  the  evening  he  parted 
from  his  friends,  at  about  seven  o'clock,  to  go  to  his  lodgings  before 
returning  to  London,  expressing  his  intention  of  taking  a  second  bath 
before  doing  so.  He  was  seen  to  go  towards  the  sea,  and  from  that 
time  up  to  the  date  of  the  action  he  had  not  been  seen  alive.  On  the 
day  that  he  was  missing,  a  persou  discovered  a  suit  of  clothes  lying  on 
the  top  of  the  steps  of  a  bathing-machine,  but  no  trace  of  the  owner 
of  them  could  be  discovered.  The  police  took  possession  of  the  clothes, 
and  upon  searching  the  pockets  a  purse,  containing  a  return-ticket,  was- 
found,  and  they  were  identified  as  belonging  to  Hiorns.  Advertisements 
were  issued,  and  every  inquiry  made  to  discover  the  missing  man,  but 
without  avail.  On  Oct.  30,  forty-five  days'  after  the  disappearance  of 
Hiorns  from  Brighton,  the  naked  body  of  a  man  was  washed  up  at 
Walton-on-the-Naze,  on  the  Essex  coast,  about  150  or  160  miles  from 
Brighton.  The  body,  according  to  the  opinion  of  some  medical  men,  had 
been  in  the  water  some  six  or  seven  weeks,  and  it  was,  of  course,  very 
much  decomposed,  all  traces  of  the  features  being  destroyed.  An  inquest 
was  held,  at  which  the  plaintiff,  G.  B.  Hiorns,  attended,  giving  evidence 
that  the  remains  were,  to  the  best  of  his  belief,  those  of  his  brother.  In 
consequence  of  the  complete  destruction  of  the  features,  according  to  the 
medical  evidence,  there  was  nothing  whatever  on  which  to  base  a  proof  of 
identity,  and  the  jury  found  that  it  was  the  body  of  a  person  unknown. 
The  defence  to  the  action  was:  that  the  assured  was  still  living  and  within 
reach  of  his  friends,  awaiting  the  receipt  of  the  money  from  the  office. 
It  seems  that  the  alleged  deceased  had  been  a  bankrupt  in  1855 ;  and  in 
Sept.,  1856,  he  effected  several  policies  of  insurance  in  different  offices, 
and  made  his  will,  directing  that  the  policies  after  his  death  should  be 
realized  and  the  money  appropriated  to  the  payment  of  his  debts.  The 
jury  could  not  agree,  and  were  discharged  without  a  verdict.    As  in  this 
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case  the  body  of  Hiorns  was  not  found,  there  was  no  direct  proof  of 
death.  The  discovery  of  the  clothes  was  only  a  circumstance  from, 
which  a  presumption  might  be  raised  either  way.  Considering  that  the 
man's  life  had  been  insured  in  this  and  other  offices  for  only  one  week, 
at  the  time  of  this  mysterious  disappearance,  there  was  strong  reason 
for  suspicion. 

In  1878  a  similar  case  occured  at  Barmouth,  North  Wales.  A  gentle- 
man left  his  hotel  before  breakfast  ostensibly  for  the  purpose  of  bathing. 
He  was  missed  ;  and  his  clothes,  with  his  watch  and  some  money,  were 
discovered  on  the  shore ;  but  the  body  was  not  discovered.  On  the 
strength  of  these  facts,  an  insurance  on  the  life  of  the  missing,  gentleman 
was  paid.  Some  months  subsequently  he  was  challenged  by  a  friend  who 
met  him  in  South  America.  He  had  been  in  pecuniary  difficulties  ;  had 
absconded  ;  and  to  avert  suspicion  left  his  clothes  and  other  personal 
effects  on  the  shore,  having  taken  out  with  him  an  extra  suit  of  clothes. 

In  Sept.,  1866,  a  merchant  of  Bordeaux,  named  Vital  Dotcat,  who  had 
become  bankrupt,  endeavoured,  in  collusion  with  his  wife,  to  defraud  an 
insurance  company  of  Paris.  Shortly  before  his  bankruptcy  he  insured 
his  life  for  100,000  francs.  He  was  subsequently  declared  a  fraudulent 
bankrupt,  when  he  suddenly  disappeared,  and  about  a  month  afterwards 
his  wife  presented  to  the  office  a  certificate  purporting  to  be  a  copy  of  the 
register  of  the  death  and  burial  of  her  husband  in  England,  and  claimed 
the  amount  for  which  his  life  had  been  insured.  A  fall  investigation  in 
this  country  led  to  the  discovery  that  the  man  had  passed  under  various 
names  ;  had  purchased  a  coffin  ;  procured  a  certificate  from  a  registrar  of 
deaths,  recording  his  own  death  in  a  circumstantial  manner ;  and  had 
followed  to  the  grave  in  a  churchyard  in  Essex,  the  coffin  which  was  sup- 
posed to  contain  the  body  of  himself,  the  missing  bankrupt.  The  coffin 
was  exhumed.  It  contained  only  a  mass  of  lead,  evidently  placed  there  to 
give  it  weight.  The  man  fled  the  country,  but  was  subsequently  captured 
at  Antwerp  and  delivered  to  the  French  authorities.  The  possibility  of 
such  a  case  as  this  occurring,  shows  that  our  system  of  registration  of 
deaths  is  sometimes  fallacious.  It  is  known  that  a  wrong  cause  of  death 
may  be  assigned  by  an  ignorant  or  interested  person,  but  this  and  some 
other  cases  prove  that  a  living  person  may  register  himself  as  dead,  and  a 
fraudulent  use  be  made  of  the  certificate  thus  procured. 

It  is  obvious  that  such  cases  can  be  elucidated  by  medical  evidence  only 
when  it  is  proved  that  the  missing  party  was  labouring  under  some  serious 
disease,  likely  to  prove  fatal,  for  which  he  may  have  received  medidal 
advice  ;  an  opinion  might  then  be  required  as  to  the  degree  to  which  the 
disease  had  advanced,  and  the  probability  of  its  causing  death  within  a 
certain  period.  No  general  rules  can  be  laid  down  ;  every  case  must  rest 
upon  the  circumstances  which  accompany  it. 

A  presumption  of  death  may  arise  in  a  question  of  life  assurance,  as 
when,  for  instance,  the  amount  of  a  policy  is  made  payable  on  the  death  of 
a  person.  He  may  have  sailed  in  a  ship  which  has  not  been  heard  of  for 
many  years  ;  and  from  circumstances  it  may  appear  to  have  been  over- 
taken by  a  storm  in  which  other  ships  were  lost.  In  such  cases,  payment 
is  commonly  made  under  a  deed  of  indemnity.  If  the  case  be  disputed,  the 
presumption  of  death  is  left  as  a  question  for  the  jury.  A  verdict  was 
returned  for  the  plaintiffs  in  an  action  to  recover  a  sum  insured  on  the 
life  of  a  Mr.  Macleane,  the  evidence  being  that  about  Nov.  28,  1777,  the 
insured  sailed  from  the  Cape  in  a  small  sloop,  and  was  never  heard  of 
afterwards.  Several  vessels  of  a  stronger  build  sailed  at  the  same  time, 
and  they  encountered  a  violent  storm  in  Jan.,  1 778,  in  which  it  was  supposed 
the  sloop  was  lost.    It  is  clear  that  unless  a  presumption  of  death  were 
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allowed  in  such  cases,  injustice  would  be  done  to  the  representatives  of 
persons  who  had  insured  their  lives. 

Priority  of  death.  Presumption  of  survivorship. — Let  us  now  take  the 
case  that  several  persons  have  perished  together  from  some  common  cause; 
it  may  be  material  to  determine  which  probably  survived  the  other,  since 
property  may  be  claimed  by  different  heirs  through  the  several  deceased 
persons.  According  to  the  civil  law,  when  the  parties  who  perished  to- 
gether were  parent  and  child,  the  latter,  if  under  the  age  of  puberty,  was 
presumed  to  have  died  first,  but  if  above  this  age,  the  rule  was  reversed. 
In  the  case  of  husband  and  wife,  the  presumption  was  in  favour  of  the 
survivorship  of  the  husband.  These  presumptions  were  based  on  the 
assumption  that  the  party  deemed  to  have  survived  was,  by  his  superior 
strength  and  vigour,  likely  to  have  struggled  longest  against  the  common 
death.  The  law  of  France  is  in  some  measure  based  upon  these  pro- 
visions ;  but  in  England  there  is  no  absolute  rule  on  the  subject.  The 
■question, — Which  of  two  parties  survived  the  other, — is  left  to  be  deter- 
mined by  a  jury  or  judge,  according  to  the  facts  proved;  such  as  the 
comparative  age,  strength,  and  danger  to  which  they  were  respectively 
exposed,  and  any  other  circumstances  capable  of  proof  which  are  calculated 
to  throw  light  upon  the  case.  It  has,  however,  happened  on  several 
occasions,  that  there  have  been  no  such  indicia,  and  the  case  has  then 
generally  terminated  by  a  compromise  of  the  suit.  There  is  a  well-known 
instance  which  is  referred  to  by  most  medico-legal  writers,  that  of  General 
Stanicix,  in  which  the  General,  with  his  second  wife  and  a  daughter  by  a 
former  marriage,  sailed  in  a  vessel  from  Dublin  to  England.  The  ship 
with  all  on  board  was  lost  at  sea,  and  no  account  of  the  manner  of  her 
perishing  was  ever  received.  Several  suits  arose  out  of  this  accident. 
The  maternal  uncle  of  the  daughter  claimed  the  effects  of  the  General, 
under  the  principles  of  the  civil  law.  This  case  was  not  decided  :  the  suit 
was  compromised  on  the  recommendation  of  Lord  Mansfield,  who  said  he 
knew  of  no  legal  principle  on  which  he  could  decide  it.  In  another  case, 
Sir  W.  Wynne  said,  that  in  his  judgment,  the  most  rational  presumption 
was  that  all  had  died  together  ;  and  that,  therefore,  none  could  transmit 
rights  to  another.  In  a  third,  where  husband  and  wife  were  drowned,  and  a 
claim  was  made  by  the  wife's  relations,  Sir  J.  Nicholl  said  he  assumed  that 
husband  atid  wife  perished  at  the  same  moment;  and  he  therefore  granted 
administration  to  the  representative  of  the  husband,  as  the  person  in  whom 
the  property  really  vested  at  the  time  of  the  decease  of  both.  He,  however, 
expressly  observed  that  in  giving  this  judgment,  he  was  not  deciding  that 
the  husband  actually  survived  the  wife. 

In  a  more  recent  case,  the  property  was  vested  in  a  wife,  and  she  and 
her  husband  were  drowned  together  without  any  of  the  circumstances 
being  known.  A  claim  was  made  by  the  husband's  heirs,  on  the  presump- 
tion that  he  was  the  survivor.  Sir  H.  Jenner  decided  according  to 
the  principle  that  where  a  party  dies  possessed  of  property,  the  right  to 
that  property  passes  to  his  next  of  kin,  unless  it  be  shown  to  have  passed 
to  another  by  survivorship.  Here  the  next  of  kin  of  the  husband  claimed 
the  property  which  was  vested  in  the  wife ;  that  claim  must  therefore  be 
made  out :  it  must  be  shown  by  him  that  the  husband  survived.  In  the 
absence  of  evidence,  the  parties  must  be  presumed  to  have  died  at  the 
same  time,  and  the  property  therefore  would  remain  where  it  was  vested, 
unless  there  was  evidence  to  show  that  it  had  been  devested  by  survivor- 
ship.   (See  also  case  of  Bivoire,  p.  181.) 

Some  years  ago  the  following  question  was  referred  for  a  medical 
opinion  : — whether  it  was  likely,  in  the  drowning  of  persons  of  different 
ages  and  sexes,  in  a  confined  apartment  (the  cabin  of  a  vessel),  that  one 
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should  have  survived  the  other.  An  officer  in  the  army  died  in  1819, 
leaving  a  wife  and  two  daughters,  bequeathing  property  among  them. 
In  1823,  the  -widow  married  again,  and  by  this  second  marriage  she  had 
several  children :  one  of  these,  a  son,  survived.  One  of  the  daughters  by 
the  first  marriage,  Margaret,  died  in  1825,  before  majority,  intestate,  and 
leaving  only  as  next  of  kin,  her  sister  Johanna  and  her  mother.  In  1834, 
tbe  mother,  her  daughter  Johanna,  and  her  son,  the  last  surviving  child 
of  the  marriage  between  her  and  her  second  husband,  were  drowned  on 
the  coast  of  Norfolk,  in  the  cabin  of  a  sailing-packet,  while  on  their  way 
to  Scotland.  The  vessel  filled  with  water  from  the  skylights  of  the  cabin 
during  a  storm.  A  few  minutes  before  the  catastrophe,  all  in  the  cabin 
were  seen  and  spoken  to,  but  not  one  of  them  was  heard  to  speak  or  was 
seen  alive  after  the  cabin  had  become  filled  with  water,  which" was  said 
to  have  happened  instantaneously.  The  deaths  of  the  mother,  daughter,- 
and  son  were  supposed  to  have  taken  place  at  one  and  the  same  instant 
of  time  ;  at  least  it  could  not  be  proved  by  the  direct  testimony  of  any 
person  that  he  saw  any  one  of  the  three  alive,  or  that  he  heard  the  cry  or 
speech  of  any  one  of  these  three,  after  the  death  of  the  other  or  either  of 
them.  It  may  be  mentioned  that  the  mother  was  corpulent,  and,  by  the 
ill-treatment  of  her  husband,  a  broken-hearted  woman,  about  forty-two 
years  of  age  ;  the  daughter  was  a  stout  healthy  girl  of  about  twenty,  and 
the  son  about  six  years  of  age.  Physical  and  constitutional  strength  were 
thus  decidedly  in  favour  of  the  survivorship  of  the  daughter  Johanna, 
who  was  in  right  of  considerable  funds  at  the  time  of  her  death,  and  she 
died  intestate.  A  claim  was  made  for  her  property  by  her  nearest  blood 
relation,  her  paternal  uncle-german.  Her  mother's  second  husband  being 
still  alive,  claimed  the  property,  as  the  representative  of  his  wife,  or  his 
son,  presuming  that  Johanna  died  before  them,  and  that  her  property 
became  vested  in  them.  The  opinion  of  Dr.  Lushington,  as  counsel, 
being  requested  on  this  case,  he  stated  that  as  to  the  question  of 
survivorship,  the  presumption  of  law,  in  the  absence  of  evidence  to  the 
contrary,  was  that  the  mother,  daughter,  and  son  all  died  at  the  same 
moment.  The  consequence  would  be,  that  none  of  the  parties  could 
transmit  to  the  other.  The  paternal  uncle  would  therefore  be  entitled  to 
Johanna's  property,  on  the  principle  already  applied  in  so  many  cases, 
that  the  property  being  vested  in  her,  those  who  desire  to  take  it  on  a 
presumption,  must  produce  evidence  to  show  that  she  died  before  those 
persons  through  whom  they  set  up  a  claim. 

In  this  case  there  was  not  the  least  ground,  medically  speaking,  for 
assuming  that  one  of  these  persons  survived  the  other.  There  was  no 
evidence  as  to  whether  they  were  in  different  parts  of  the  cabin,  or 
whether  the  water  reached  one  before  the  other ;  and  in  the  absence  of 
all  facts  of  this  kind,  it  would  be  an  arbitrary  assumption  to  assign 
survivorship  to  one. 

It  has  been  supposed  that  when  males  and  females,  and  the  young  and 
aged,  are  placed  in  exactly  similar  circumstances  with  regard  to  impend- 
ing danger,  that  a  male  or  adult  would  survive ;  but  on  what  principle 
can  such  an  inference  be  drawn,  when  many  inappreciable  circumstances 
may  have  really  led  to  the  prior  death  of  the  male  adult  ?  A  case  which 
was  decided  in  America  some  years  since  is  calculated  to  show  that  a 
fixed  arbitrary  principle,  like  that  of  the  Roman  law,  with  regard  to  the 
death  of  husband  and  wife,  must  operate  unjustly. 

There  is  no  doubt  that  the  rules  which  influence  English  courts  on 
these  occasions  are  based  on  equitable  principles.  A  right  to  property 
once  acquired  is  not  permitted  to  be  taken  away  upon  a  mere  presump- 
tion; the  right  may  be  averted  by  the  production  of  satisfactory  evidence, 
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medical  or  general,  but  until  this  is  brought  forward,  the  property  is 
considered  to  be  vested  in  the  holder  and  his  heirs.  Presumptions 
founded  on  age,  sex,  or  the  relative  strength  of  persons  are  rather  to  be 
regarded  as  assumptions  inadmissible,  except  when  most  strongly  sup- 
ported by  direct  evidence. 

Under  these  circumstances  it  is  scarcely  necessary  to  refer  to  the  rules 
which  have  been  laid  down  by  some  medico-legal  writers,  in  reference  to 
the  priority  of  death  among  persons  who  perish  by  a  common  cause,  as 
by  fire,  starvation,  suffocation,  drowning,  cold,  or  collisions  on  railways. 
Devergie  asserts  that  a  female  will  survive  a  male  adult  when  both  are 
equally  exposed  to  suffocation  from  carbonic  acid  ;  but  no  sufficient 
number  of  cases  have  been  observed  to  allow  a  fair  medical  inference  on 
this  point  to  be  drawn  ;  and  very  strong  evidence  would  be  required  by 
an  English  judge  to  satisfy  him  that  such  an  opinion  was  universally 
correct.  As  little  can  it  be  presumed  that  the  young  perish  from  suffoca- 
tion before  the  old.  These  events  are  commonly  treated  as  involving 
•circumstances  which  are  from  their  nature  unascertainable ;  and  they  are 
therefore  dealt  with  according  to  fixed  legal,  and  not  according  to  variable 
medical  rules.  There  are  probably  no  two  cases  of  death  from  a  common 
cause,  in  which  all  the  circumstances  will  be  alike ;  hence  any  general 
medical  rule  for  assigning  survivorship  to  one  in  preference  to  another,  is 
inapplicable. 

The  case  of  Undenvood  v.  Wing  (Rolls  Court,  July,  1854)  involved 
a  singular  question  of  survivorship.  The  opinions  of  J.  Paget,  Brinton, 
and  the  author,  were  requested  on  one  of  the  questions  at  issue  in  this 
ca.se,  namely,  whether,  under  an  apparently  simultaneous  death  from 
drowning  as  a  result  of  shipwreck,  the  husband  survived  the  wife  or  the 
wife  the  husband  for  even  the  shortest  conceivable  period  of  time.  The 
following  is  an  outline  of  the  facts  :• — 

Mr.  Underwood,  set.  43,  and  his  wife,  aet.  40,  had  a  daughter  aged  18, 
and  two  sons  of  the  respective  ages  of  15  and  13.  The  husband  and 
wife  were  entitled  to  some  property,  and  being  about  to  go  to  Australia, 
with  their  children,  they  respectively  made  their  wills,  the  one  giving  to 
the  other  absolutely,  the  whole  of  their  respective  properties,  and  by 
each  such  will,  they  declared,  that  if  the  one  to  whom  the  same  was 
given  should  die  in  the  lifetime  of  the  donor,  the  property  should  go  and 
be  divided  among  their  three  children  on  their  attaining  majority ;  and 
that  in  case  all  their  said  children  died  under  21,  they  then  directed  that 
their  property  should  go  to  their  mutual  friend,  Mr.  Wing,  the  defendant. 
Underwood  was  a  tall,  powerful  man  with  a  full  and  broad  chest,  of  the 
height  of  six  feet  one  inch ;  he  weighed  about  twelve  stone.  His  wife 
was  a  little  woman  of  rather  delicate  habit,  not  exceeding  five  feet  two 
inches  in  height,  and  Aveighing  between  eight  and  nine  stone.  They, 
together  with  their  three  children,  sailed  from  London  on  Oct.  13,  1853, 
by  the  ship  '  Dalhousie,'  and  were  wrecked  off  Beachy  Head.  Every 
person  on  board,  with  the  exception  of  one  seaman  named  Read,  perished. 
Read  stated  that  the  ship  foundered  early  on  the  morning  of  Oct.  19,  and 
went  over  on  her  beam-ends,  and  so  floated  for  about  twenty  minutes, 
and  then  went  down.  Shortly  after  she  so  went  over,  Underwood,  his 
wife,  and  their  two  boys  were  pulled  out  of  the  cabin  window  on  to  the 
side  of  the  ship,  Underwood  having  nothing  on  but  his  coat  and  trousers, 
his  wife  and  the  two  boys  being  in  their  night-clothes.  In  the  excite- 
ment of  the  moment,  Underwood  clasped  his  wife  in  his  arms,  and  the 
boys  clung  to  their  mother  :  while  in  that  position  a  heavy  wave  swept  the 
four  from  the  side  of  the  ship  into  the  sea,  and  as  the  sailor  says,  he 
never  saw  them  afterwards,  so  he  presumes  they  all  went  down  together. 
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The  daughter  was  seen  alive  on  the  deck  shortly  afterwards,  and  she  was 
lashed  by  him  to  a  spar  and  set  adrift  on  the  sea.  It  further  appeared 
from  the  evidence  of  Read,  the  only  witness  of  the  facts,  that  he  saw  the 
daughter  alive  in  the  sea,  after  the  spar  of  timber  had  been  cast  adrift, 
and  long  after  the  father,  mother,  and  sons  had  been  swept  overboard. 
Upon  the  question  of  survivorship,  as  to  Mr.  or  Mrs.  Underwood  or  of  the 
two  sons,  a  great  body  of  evidence  was  adduced.  Wooton  and  Hancock 
were  examined,  and  they  deposed  that  in  their  opinion  the  deaths  of  all 
the  four,  i.e.  the  father  and  mother  and  two  sons,  had  been  simultaneous. 
Other  surgeons  had  been  examined,  who  gave  it  as  their  opinion  that 
Underwood,  who  was  a  strong  man,  and  a  good  swimmer,  must  have 
survived  his  wife  and  children  in  the  waves,  and  that  a  man  accustomed 
to  swim  would  have  it  in  his  power  to  preserve  his  breath  longer  than  a 
woman  or  boys  so  young  as  his  two  sons.  Others  thought  that  whilst 
the  woman  and  her  sons  died  of  asphyxia,  the  man,  being  strong  and 
muscular,  might  have  died  before  them  from  an  attack  of  apoplexy. 

The  Master  of  the  Rolls  held  that  the  weight  of  evidence  as  to  Mr. 
and  Mrs.  Underwood  and  the  sons,  was  that  they  had  been  swept  off  the 
wreck  at  one  and  the  same  moment,  and  had  perished  simultaneously. 
The  evidence  of  Read,  who  conducted  himself  with  great  courage  and 
humanity  upon  the  occasion,  appeared  to  be  worthy  of  credence,  and  he 
decided  that  as  respected  these  four  individuals,  there  was  no  survivor- 
ship. With  respect  to  the  daughter  Catherine  it  was  established,  beyond 
a  doubt,  as  he  thought,  that  she  had  been  seen  alive  after  her  parents  and 
brothers  had  perished  in  the  raging  sea.  Then  in  her  instance  there  was 
no  doubt  she  survived  them,  and  the  result  must  be  that  the  property 
could  not  vest  in  the  defendant,  but  in  the  plaintiff,  who  was  the  next  of  kin 
of  Catherine  Underwood.  The  event  upon  which  the  defendant  was  to 
take  never  arose,  and  the  claim  of  the  plaintiff,  as  next  of  kin,  was  fully 
established. 

The  case  was  carried  by  appeal  to  the  Lord  Chancellor's  Court.  The 
point  referred  for  our  consideration,  was  not  whether  the  daughter 
survived  the  parents  (as  all  the  children  died  under  the  age  of  21),  but 
whether,  upon  ordinary  physiological  principles,  the  husband  must  not 
have  survived  the  wife,  or  the  wife  the  husband,  and  in  either  case  the 
defendant  would  have  a  well-founded  claim  to  the  property.  The 
plaintiff,  Underwood,  a  lady,  and  next  of  kin  of  the  husband,  claimed 
the  property  on  the  ground  that  neither  survived  the  other,  and  that  both 
must  have  died  together. 

The  joint  opinion  was  to  the  effect  that  the  great  strength  of  the 
husband,  with  the  knowledge  that  he  was  a  good  swimmer,  would  justify 
a  medical  inference  that  he  might  probably  have  survived  his  wife, 
although  only  for  a  short  period.  Further,  we  were  of  opinion  that,  con- 
sidering the  nature  of  death  by  asphyxia,  even  if  husband  and  wife  were 
submerged  at  the  same  instant  of  time,  there  was  no  proof  that  they  had 
really  died  at  the  same  instant.  Taking  death  to  consist  in  the  entire 
and  permanent  stoppage  of  the  action  of  the  heart,  it  could  not  be 
inferred  of  these  two  persons,  differing  as  they  did  in  age,  sex,  and 
strength,  that  the  heart  in  each  ceased  to  pulsate  at  the  same  fractional 
part  of  a  second  of  time.  Unless  this  physiological  improbability,  if  not 
impossibility,  were  admitted,  then  it  followed  either  that  the  husband 
survived  the  wife,  or  the  wife  the  husband,  and  in  either  case,  Wing,  the 
defendant,  would  take  the  property  under  the  will  of  either.  The  case 
was  heard  by  the  Lord  Chancellor  (Cran worth),  and  two  of  the  Common 
Law  Judges  ;  and  in  Feb.,  1855,  the  Lord  Chancellor  delivered  the  follow- 
ing judgment : — 
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The  Master  of  the  Rolls  held,  that  as  the  only  title  of  the  defendant 
rested  upon  a  survivorship,  it  was  incumbent  upon  him  to  make  out  his 
case.  No  such  case  had  .been  made  out,  and  therefore  the  plaintiff,  as 
representing  the  next  of  kin,  was  entitled  to  the  property.  His  Honour 
was  also  reported  to  have  stated  it  to  be  his  opinion  that  the  evidence  had 
the  legal  effect  of  proving  that  Mr.  and  Mrs.  Underwood  died  at  the  same 
time.  In  this  latter  opinion  the  judges  differed  from  the  Master  of  the 
Rolls,  but  agreed  with  him  on  the  main  point,  that  the  defendant  had 
failed  to  make  out  his  title.  His  Lordship  in  now  giving  judgment  said, 
that  he  had  had  a  conversation  with  the  Master  of  the  Rolls  since  the 
opinions  of  the  judges  had  been  given,  and  his  Honour  had  stated  that  he 
did  not  mean,  by  any  expressions  he  might  have  used,  to  declare  it  to  be 
his  opinion  that  Mr.  and  Mrs.  Underwood  died  at  the  same  time.  All  that 
he  meant  was,  that  in  the  absence  of  any  positive  evidence  on  the  point, 
the  property  must  go  in  the  same  way  as  if  they  had  actually  expired  at 
the  same  moment.  Without  doubt  it  was  almost  impossible  that  two 
human  beings  could  die  at  the  same  moment.  Time,  like  space,  wa& 
divisible  into  infinitesimal  parts,  and  one  of  them  might  be  considered  as 
having  died  a  millionth  part  of  a  second  before  the  other.  The  real  point 
in  the  case,  however,  was  that  it  was  not  known,  and  could  not  be  ascer- 
tained, which  of  the  two,  the  husband  or  the  wife,  was  the  survivor.  The 
first  and  simple  view  of  the  case  was,  that  a  lady  disposed  of  her  property 
by  will  to  a  particular  person  in  the  event  of  her  husband  dying  in  her 
lifetime.  Now,  in  the  absence  of  any  proof  that  the  contingency  upon 
which  the  gift  depended  had  taken  place,  the  property  must  be  considered 
as  undisposed  of,  and  the  appeal  would,  as  a  matter  of  course,  have  been 
dismissed.  An  ingenious  ai'gument  had,  however,  been  made  use  of  for - 
the  defendant,  to  the  effect  that,  as  there  was  a  manifest  intention  in  the 
will  of  Mrs.  Underwood  to  dispose  of  her  property  in  the  event  of  her 
surviving  her  husband,  the  onus  of  proving  that  she  did  not  survive  him 
lay  upon  the  parties  disputing  the  disposition,  and  a  great  number  of  cases 
had  been  cited  in  support  of  this  view.  His  Lordship  then  analyzed  the 
cases,  and  stated  it  to  be  his  opinion  that  they  did  not  affect  the  present 
case,  and  he  therefore  came  to  the  conclusion  that  the  decision  of  the 
Master  of  the  Rolls  was  correct.  The  appeal  must  be  dismissed,  but, 
under  the  peculiar  circumstances  of  the  case,  without  costs.  Litigation 
did  not  stop  here.  The  case  was  carried  by  appeal  to  the  House  of  Lords, 
and  in  February,  1860,  six  years  after  the  commencement  of  the  suit,  a 
final  judgment  was  given  confirming  the  decree  of  the  Master  of  the  Rolls 
and  of  Lord  Cranworth,  the  then  Lord  Chancellor  (Campbell)  dissenting 
from  this  decision. 

The  remarks  made  by  Best,  although  published  some  years  before 
the  occurrence  of  this  singular  case,  embrace  the  whole  subject  by  antici- 
pation. He  says,  '  The  true  conclusion  seems  to  be,  that  the  law  of  Eng- 
land recognizes  no  artificial  presumption  in  cases  of  this  nature  ;  but 
leaves  the  real  or  supposed  superior  strength  of  the  parties  perishing  by 
a  common  calamity  to  its  natural  weight,  as  a  circumstance  proper  to  be 
taken  into  consideration  by  a  jury  or  judge  called  on  to  determine  the 
question  of  survivorship,  but  which  circumstance  standing  alone,  is  in- 
sufficient to  shift  the  burden  of  proof.  If,  therefore,  the  party  who,  by 
laying  claim  to  property  on  the  ground  of  the  survivorship  of  one  indi- 
vidual over  another,  takes  upon  himself  the  onus  of  proving  that  survivor- 
ship, has  no  further  evidence  than  the  assumption  that,  from  age  or  sex,, 
one  party  struggled  longer  against  their  common  death  than  his  com- 
panion, it  seems  that  no  decree  would  have  been  made  in  favour  of  the 
claim.    But,  on  the  other  hand,  it  is  not  quite  correct  to  say  that  the  law 
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presumes  both  to  have  perished  at  the  same  moment.  This  would  be  to 
establish  an  artificial  presumption  against  manifest  probability,  although 
the  practical  consequence  is  in  many  cases  the  same  ;  because  if  the  party 
on  whom  the  onus  lies,  cannot  show  affirmatively  who  died  first,  the 
question  will  necessarily  be  treated  by  the  tribunal  as  a  thing  from  its 
nature  unascertainable,  and  that  for  all  that  appears  to  the  contrary, 
both  died  at  the  same  moment.'    (Op.  cit.  p.  201.) 

In  reference  to  the  case  of  Underwood  v.  Wing,  it  is  obvious  that  the 
difficulty  was  created  by  the  legal  rule  which  threw  the  onus  of  proof  on 
the  claimant  under  the  two  wills.  The  case  for  the  next  of  kin,  who  was 
not  mentioned  in  the  will,  was  that  the  husband  and  wife  died  at  the 
same  instant  of  time ;  but  this  was  a  physiological  impossibility  ;  and 
had  the  pi'oof  of  this  been  thrown  upon  the  plaintiff  the  case  must  have 
failed.  The  contention  of  the  defendant  was  that  the  testator  and  testatrix 
could  not  have  died  at  the  same  instant.  This  negative  proposition  could 
not,  of  course,  be  proved  by  direct  evidence  ;  it  became  simply  a  medical 
inference  :  but  when  the  law  declares  that  in  the  absence  of  evidence  the 
property  shall  go  in  the  same  way  as  if  the  parties  had  actually  expired 
at  the  same  instant,  i.e.  as  if  they  had  died  intestate,  this  is  deciding  such 
questions  by  a  rule  which  is  as  arbitrary  in  its  operation  as  that  of  the 
French  Code.  In  Underwood  v.  Wing  this  rule  of  law  practically  affirmed 
that  an  event  took  place  which  was  physiologically  impossible,  and  upon 
that  event  the  wills  of  husband  and  wife  were  set  aside,  and  the  property 
was  handed  to  one  whose  name  was  excluded  from  both  wills. 

Hugh  Swinton  Ball,  with  his  wife  and  adopted  daughter,  was  lost  on 
board  the  steamer  '  Pulaske,'  on  the  coast  of  America,  on  June  14,  1838. 
By  his  will  Ball  bequeathed  his  property  to  his  wife,  and  a  claim  was 
made  by  her  heirs  on  the  ground  that  she  had  survived  her  husband.  It 
seems  that  an  explosion  took  place  on  board  the  steamer  at  eleven  o'clock 
at  night,  and  that  husband  and  wife  were  at  the  time  in  different  parts  of 
the  vessel,  and  thus  separated  from  each  other.  Mr.  Ball  was  not  seen 
after  the  explosion,  and,  although  he  perished  with  many  others,  the 
precise  time  at  which  he  died  could  not  be  determined.  Mrs.  Ball  was 
seen  after  the  explosion,  rushing  in  a  terrified  manner  about  the  deck, 
calling  for  her  husband,  but  no  reply  was  made.  She  was  soon  afterwards 
missed,  the  promenade  deck  to  which  she  had  retreated,  having  been  sub- 
merged with  herself  and  all  who  were  on  it.  Chanc.  Johnson,  before 
whom  the  case  was  argued,  said  that  it  was  a  case  to  be  decided  by 
testimony,  and  as  the  right  on  the  part  of  Mrs.  Ball  was  derivative,  the 
burden  was  on  the  plaintiffs  to  prove  that  she  was  the  survivor.  The 
evidence  regarding  the  non-appearance  of  Ball,  when,  had  he  been  living, 
there  was  sufficient  time  for  him  to  have  shown  himself  with  others  on 
deck,  and  to  have  made  an  effort  to  join  his  wife,  was  considered  by  the 
Chancellor  to  be  conclusive  of  his  death  at  the  time  that  the  wife  was 
seen  and  recognized  by  many  who  knew  her.  On  these  considerations  he 
decided  in  favour  of  the  plaintiffs,  that  the  wife  survived  the  husband, 
and,  therefore,  she  succeeded  to  his  estate.  On  appeal,  this  decision  was 
confirmed.  ('  Amer.  Journ.  of  Med.  Sci.,'  July,  1845.)  This  case  is  peculiar 
in  the  fact  that  the  wife  alone  was  seen  living,  and  the  nature  of  the 
accident  was  such  as  to  render  it  probable  that  the  husband  had  perished 
in  the  explosion.  The  counsel  for  the  defendants  ingeniously  argued  that 
as  the  death  of  the  wife  could  be  fixed,  while  that  of  the  husband  could 
not  be  fixed,  it  was  fair  to  presume  that  she  died  first,  but  this  argument 
failed  to  satisfy  the  court.  The  plaintiffs  were  not  required  to  prove  when 
the  husband  really  died  :  they  established  enough  to  render  it  probable 
that  the  wife  was  the  survivor. 
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A  husband  and  wife  quarrelled.  The  wife  was  a  passionate  woman ; 
she  suddenly  ran  across  a  lawn  from  the  room  in  which  they  wrere  sitting 
(the  windows  being  open  to  the  ground),  and  threw  herself  into  a  deep 
j)ond.  Her  husband  followed  immediately,  and  tried  to  save  her  from 
drowning.  He  either  rushed  or  fell  into  the  pond,  and  both  were  drowned. 
There  was  some  evidence  that  the  wife  rose  to  the  surface  of  the  water 
after  submersion,  while  the  husband,  it  was  stated,  sank  at  once  ;  but  it 
was  not  made  clear  whether  this  reappearance  of  the  woman's  body  on  the 
surface  took  place  before  or  after  the  submersion  of  her  husband.  There 
was,  therefore,  a  want  of  evidence  to  fix  the  priority  of  death  on  either. 
The  suit  was  compromised. 

The  following  cases,  one  of  which  was  tried  in  England  and  the  other 
in  Scotland,  arose  out  of  the  fate  of  the  expedition  to  the  Polar  seas, 
undertaken  by  Sir  J.  Franklin  in  the  year  1845.  The  first  is  that  of 
Ommancy  v.  Stillwell  (Rolls'  Court,  Nov.,  1856).  His  Honour,  in  giving 
judgment,  said  that,  although  there  was  no  point  of  law  in  it,  it  was  one 
of  great  difficulty  to  decide  upon,  from  the  paucity  and  singular  nature 
of  the  evidence  adduced.  The  sole  question  in  the  case  was  whether  a 
father  or  son,  i.e.  James  or  Ed.  Couch,  died  first.  James,  the  father,  died 
in  Jan.,  1850.  Of  this  there  was  no  dispute.  Edward,  the  son,  went 
as  mate  on  board  Sir  J.  Franklin's  ship  '  Erebus '  on  the  Arctic  Expedi- 
tion in  Aug.,  1845.  The  fact  to  be  determined,  was  whether  he  was  alive 
or  dead,  and,  if  dead,  whether  he  predeceased  his  father  or  not.  The  only 
evidence  on  this  point  was  to  be  found  in  the  statement  of  Dr.  Rae  upon 
the  probable  fate  of  Franklin  and  his  crew.  Rae  stated  that  he  discovered 
the  remains  of  a  number  of  persons,  supposed  to  be  part  of  the  133  persons 
who  joined  in  Sir  J.  Franklin's  expedition,  and  in  1854  he  was  informed 
by  some  Esquimaux  that  in  April  or  May,  1850,  they  saw  a  party  of  about 
thirty  white  men  dragging  a  boat  along,  their  ship  being  crushed  up  in 
the  ice.  Of  these  men,  all  were  pulling  or  pushing-  at  the  boat  but  one, 
who  appeared  to  be  their  leader,  and  was  supposed,  by  Rae  to  be  Sir  J. 
Franklin.  The  Esquimaux  further  added  that  they  saw  the  white  men 
kill  some  birds  which  never  visited  that  region  before  the  month  of  May. 
Now,  if  this  story  of  the  Esquimaux  could  be  relied  upon,  and  it  could  in 
any  way  be  shown  that  Ed.  Couch  was  among  those  persons  whose  remains 
Rae  had  discovered,  there  would  be  some  kind  of  evidence,  at  any  rate,  to 
show  that  Ed.  Couch  being  alive  in  May,  1850,  survived  his  father,  Jas. 
Couch,  who  died  in  Jan.  of  that  year.  Bat  there  was  nothing  to  show 
that  Ed.  Couch  was  one  of  these  persons,  or  anything  whatever  that  could 
satisfy  his  mind  that  Ed.  Couch  was  among  these  then  survivors  of  Sir 
J.  Franklin's  crew.  One  of  the  Chief  Clerks  of  the  court  had,  however, 
decided  in  favour  of  the  son  having  survived  the  father,  and,  as  it  was  just 
as  impossible  to  say  whether  he  did  so  survive  or  not,  the  court,  for  the 
purpose  of  avoiding  further  litigation,  so  far  as  lay  in  its  power,  wrould 
confirm  the  Chief  Clerk's  report.    Decree  accordingly. 

The  second  case  came  before  the  Court  of  Session  in  Scotland  in  1857. 
The  question  at  issue,  was  whether  a  naval  officer  who  went  out  with  the 
Franklin  expedition  was  dead ;  and,  if  so,  when  must  he  be  held  to  have 
died  ?  The  late  Adam  Fairhohne,  who  died  in  1853,  bequeathed  his  pro- 
perty to  his  nephew,  Jas.  Walter  Fairholme,  lieutenant  in  the  Royal  Navy, 
who  sailed  from  Northfleet,  on  board  the  '  Erebus,'  for  the  North  Seas,  in 
May,  1845,  and  had  not  since  been  heard  of.  George  Fairholme,  another 
nephew,  had  instituted  an  action  to  have  it  found,  under  the  destination  of 
a  codicil,  that  he  was  entitled  to  the  whole  of  the  testator's  personal  estate. 
This  was  opposed  by  other  relatives,  whose  interests  depended  on  whether 
or  not  Jas.  Walter  survived  his  father.    Proof  by  commission  was  taken 
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with  the  view  of  legally  establishing  the  questions  raised  in  the  ease,  and 
among  those  examined  were  Rae,  Sir  J.  Richardson,  Jas.  Hargreave,  chief 
factor  in  the  service  of  the  Hudson's  Bay  Company,  Capt.  Penny,  and 
others.  Rae  expressed  his  belief  that  those  persons  who  were  reported 
to  have  been  seen  in  the  spring  of  1850,  must  have  died  in  the  May  of 
that  year,  and  these  he  believed  to  have  been  the  last  survivors  of  Frank- 
lin's party.  Hargreave  thought  that  some  of  the  party  might  have  sur- 
vived a  single  winter  after  they  had  been  seen  by  the  Esquimaux  in  1850, 
but  certainly  not  longer.  Richardson  said :  '  That  if  any  of  the  party 
reached  the  country  where  they  were  said  to  have  been  seen  at  the  end 
of  the  winter  of  1849-50,  it  was  impossible  for  them  to  survive  a  single 
year  with  any  means  they  could  have  at  their  disposal.'  Penny  re- 
marked :  '  I  do  not  think  that  any  of  the  party  could  have  survived  1852  ; 
they  must  either  have  perished  from  hunger,  or  the  hostile  attacks  of  the 
natives.'  The  Lord  Ordinary  reported  the  whole  circumstances  of  the 
case  to  the  Inner  House,  expressing  his  own  opinion  that  there  was  thus 
strong  presumptive  evidence  that  Fairholme  perished  together  with  his 
companions  some  time  prior  to  the  end  of  1852,  and  consequently  that  he 
predeceased  his  uncle,  the  testator,  who  died  in  May,  1853.  He  thought 
that  under  these  circumstances,  the  pursuer,  George  Fairholme,  was  en- 
titled to  a  decree  in  his  favour,  but  qualified  by  this  condition,  that  before 
payment,  he  should  grant  a  bond  with  sufficient  security  to  wai'rant  the 
defender  against  all  hazard  from  any  claim  to  the  money  decerned  for,  by 
Lieut.  Fairholme  or  others  in  his  right. 

It  would  seem  from  an  old  case,  Broughton  v.  Randall  ('  Croke's  Eliza- 
beth,' 503),  that  provided  there  be  somedirect  evidence,  a  very  small  amount 
of  proof  is  required  for  survivorship.  A  father  and  son  were  seised  as  joint 
tenants  and  to  the  heirs  of  the  son.  Both  father  and  son  were  hanged  at 
the  same  time,  in  one  cart ;  but  because  the  son,  as  deposed  to  by  some  of 
the  witnesses,  survived,  as  appeared  by  the  shaking  of  his  legs  and  probably 
some  other  tokens,  the  wife  was  held  entitled  to  her  dower.  (Best,  op. 
cit.  p.  194.) 

There  has  been  much  ingenious  discussion  as  to  the  survivorship  of 
the  mother  or  child,  when  both  die  during  delivery,  and  nothing  is  known 
respecting  their  deaths.  So  far  as  we  are  aware  this  question  has  only 
occurred  once  in  an  old  case,  quoted  by  Beck  ;  and  then  some  local  German 
Court  arbitrarily  decided  that  the  child  survived  the  mother,  basing  its 
decision,  according  to  Valentin,  upon  the  grounds — 1.  that  the  mother 
was  exhausted  by  the  labour,  and  2.  that  the  infant  would  not  have  died, 
until  deprived  by  the  death  of  the  mother  of  its  nourishment.  Now  it  is 
quite  possible  that  the  child  might  have  died  soon  after  its  birth,  and  the 
mother  have  survived  :  at  any  rate  the  medical  reasons  for  this  view  are  just 
as  good  and  just  as  forcible  as  those  against  it,  and  the  only  equitable  mode 
of  dealing  with  such  cases,  when  a  legal  question  of  a  right  to  property  is 
dependent  on  the  decision,  is  to  treat  them  according  to  the  principles 
followed  in  contested  survivorship.  Those  who  would  benefit  by  the  pre- 
sumption that  the  child  survived  the  mother  should  be  required  to  adduce 
satisfactory  proofs. 

In  some  cases  of  presumed  survivorship  medical  evidence  may  be  of 
service — as  where  two  persons  are  found  dead  from  wounds  affecting  dif- 
ferent parts,  and  these  wounds  are  of  different  degrees  of  severity — or 
where  two  are  found  dead  from  any  cause,  and  the  body  of  the  one  is  cold 
and  rigid,  while  that  of  the  other  is  warm  and  pliant.  Here  we  have 
medical  facts  which  may  serve  to  guide  the  court,  and  enable  it  to  come 
to  a  correct  decision. 

In  Greetham  v.  Milnes  (Rolls  Court,  Nov.,  1871)  a  question  arose  in 
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reference  to  the  survivorship  of  one  Hentig,  who  was  a  member  of  Leich- 
hardt's  exploring  party  in  Australia.  They  left  Sydney  for  the  interior  in 
Feb.,  1848,  with  the  intention  of  traversing  the  continent,  and  had  not 
since  been  heard  of.  The  testator  died  in  Feb.,  1850,  having  bequeathed 
property  to  Hentig,  who  was  his  nephew.  The  heir-at-law  of  the  testator 
claimed  the  property  on  the  ground  that  Hentig  died  before  the  testator^ 
who  did  not  die  until  two  years  after  Hentig  was  last  seen  and  known  to 
be  alive.  The  heir-at-law  of  Hentig  rested  his  claim  on  the  absence  of  any 
proof  of  death  at  any  time,  and  that  the  members  of  the  expedition,  in- 
cluding Hentig,  might  have  survived  at  least  two  years  in  Central  Australia. 
The  Master  of  the  Rolls  said  that  the  inference  he  must  draw  from  the 
established  facts  was  that  Hentig  died  within  a  year  of  the  exploring  party 
leaving  Sydney,  and  that  the  heir-at-law  of  the  testator  was  therefor© 
entitled  to  the  property. 

In  a  similar  case  (Lewis's  Trusts,  Malins,  V.C.,  Dec,  1870)  the  question 
was  whether  a  legatee  did  or  did  not  survive  a  testator  so  as  to  take  a  sum 
of  4000Z.  bequeathed  to  him  under  the  will,  which  was  dated  in  the  year 
1858.  The  testator  died  on  Feb.  20,  1860.  The  legatee,  Thomas  Lewis, 
went  to  Australia  in  the  year  1858,  and  the  last  that  was  heard  of  him  was 
by  a  letter  written  to  a  cousin  dated  Jan.  3,  1859.  Seven  years  having 
elapsed,  he  was  presumed  to  be  dead,  but  the  question  was  whether  he 
survived  his  father.  The  Vice-Chancellor  said  that  the  law  in  cases  of 
this  kind  presumed  the  continuance  of  life  until  the  expiration  of  seven 
years,  when  the  contrary  presumption  of  death  arose.  The  case  of  Phenes's 
Trust  had,  however,  displaced  that  rule,  and  had  laid  down  that  in  all  cases 
it  was  incumbent  on  a  person  claiming  property  by  reason  of  a  person 
being  alive  at  any  particular  time,  to  establish  affirmatively  that  fact.  It 
was  manifest,  therefore,  that  the  representatives  of  the  legatee,  in  order 
to  claim  their  legacy,  must  show  that  the  legatee  survived  the  testator — 
the  onus  probandi  being,  according  to  the  case  cited,  thrown  upon  them. 
They  had  not  discharged,  and  could  not  discharge,  that  onus ;  therefore, 
as  he  was  bound  by  the  case  in  the  Court  of  Appeal,  he  must  hold  that 
the  legacy  was  never  validly  given,  and  that  the  residuary  legatee  took 
the  fund  as  part  of  the  estate. 

In  Huelin  v.  Wilson,  before  Malins,  V.C.,  July,  1871,  the  question  was 
whether  the  deceased  Huelin  survived  his  housekeeper  or  not.  He  had 
made  a  bequest  in  favour  of  this  woman.  In  May,  1870,  Huelin  and  his 
housekeeper  were  found  dead  in  a  house  at  Brompton.  They  had  obviously 
been  murdered.  The  body  of  Huelin  was  found  buried,  while  that  of  the 
woman  was  packed  in  a  box,  and  had  marks  of  more  recent  death.  The 
medical  and  circumstantial  evidence  left  no  doubt  that  the  murder 
of  the  woman  had  not  taken  place  until  after  the  death  of  Huelin,  the 
testator,  and  the  Vice-Chancellor  decided  accordingly  that  she  survived 
to  take  the  bequest.  In  April,  1872,  a  case  came  before  the  Probate  Court 
which  involved  the  question  of  survivorship  of  husband  or  wife  (Re  J.  R. 
Jefferies).  It  appeared  in  evidence  that  they  had  died  on  the  same  day 
and  within  a  short  time  of  each  other,  but  there  was  some  evidence  that 
about  an  interval  of  two  hours  elapsed  between  the  deaths  of  husband  and 
wife,  the  husband  being  at  the  time  an  inmate  of  a  lunatic  asylum.  The 
administration  of  the  estate  was  claimed  by  the  relatives  of  both,  but  as 
there  was  proof  that  the  husband  had  really  survived,  although  but  a  short 
time,  the  decision  was  made  in  favour  of  the  relatives  of  the  husband. 

In  a  case,  in  which  husband  and  wife  were  found  dead,  both  severely 
wounded  and  the  bodies  burnt,  Ollivier  remarked  that  the  burns  on  the 
body  of  the  wife  had  the  characters  of  those  which  are  produced  during 
life,  while  those  on  the  body  of  the  husband  were  exactly  like  burns  which 
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are  produced  on  a  dead  body.  He  thence  inferred,  as  they  were  exposed  to 
the  same  cause  of  burning,  that  the  wife  survived  the  husband  ;  for  he 
considered  that  all  signs  of  vitality  must  have  ceased  in  him  before  the 
fire  could  have  reached  his  body. 

In  1881  a  man  named  Rivoire,  and  his  wife,  both  of  the  age  of  35  years, 
were  landing  on  the  bank  of  the  Rhone,  when  their  boat  was  swamped 
by  a  passing  steamer.  They  and  their  friends  were  simultaneously 
precipitated  into  the  water.  The  woman  seized  another  man  of  the  party, 
one  Maniette,  who,  however,  disengaged  himself  from  her  grasp,  seized 
her  by  the  hair  of  the  head,  and  proceeded  to  swim  to  the  bank  with  the 
woman  in  tow.  She  was  then  apparently  in  a  state  of  syncope.  At  this 
juncture  the  husband,  who  was  frantically  uttering  cries,  seized  Maniette 
by  the  neck  ;  the  result  being  that  the  two  Rivoires  sank  simultaneously, 
and  did  not  again  rise  to  the  surface.  The  body  of  the  husband  was  not 
recovered,  but  that  of  the  wife  was  found  in  situ  next  day.  The  counte- 
nance was  placid,  and  there  was  great  pallor  of  the  surface.  The  property 
of  the  deceased  pair  was  so  disposed  by  will  that  the  blood  relatives  of  the 
suiwivor  acquired  the  whole.  The  respective  representatives  of  Rivoire 
and  his  wife  claimed  the  property ;  but  in  the  end  the  suit  was  compromised. 
De  Beauvais  energetically  contended  that,  taking  into  consideration  the 
sex  of  the  woman,  which  would  favour  syncope — and  hence  a  slower  death 
in  the  water  than  from  asphyxia — the  fact  that  she  was  observed  to  be  to 
all  appearance  insensible  before  her  final  disappearance,  and  the  state  of 
her  body  after  death,  Madame  Rivoire  must  of  necessity  have  been  the 
survivor.  He  strenuously  contended  also  that  M.  Rivoire  must  of  necessity 
also  have  perished  from  rapid  asphyxia.  Brouardel  more  cautiously 
declined  to  express  any  opinion,  in  the  absence  of  an  examination  of  the 
body  of  the  husband,  as  to  which  of  the  two  was  the  survivor.  ('  Jour,  de 
Med.  de  Paris,'  t.  ii.  pp.  91,  121.) 
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CHAPTER  10. 

DEFINITION  OF  THE  TEEM  POISON — DEADLY  POISONS — MECHANICAL  IRRITANTS  

INFLUENCE  OF  HABIT  AND  IDIOSYNCRASY — CLASSIFICATION — SPECIAL  CHA- 
RACTERS OF  IRRITANT,  CORROSIVE,  AND  NEUROTIC  POISONS. 

Definition. — A  Poison  is  commonly  defined  to  be  a  substance,  whicb,  when 
administered  or  taken  in  small  quantity,  is  capable  of  acting  deleteriously 
on  the  body :  in  popular  language,  this  term  is  applied  only  to  those  sub- 
stances which  destroy  life  in  small  doses.  This  popular  view  of  the  nature 
of  a  poison  is  too  restricted  for  the  purposes  of  medical  jurisprudence.  It 
would  obviously  exclude  numerous  compounds,  the  poisonous  properties  of 
which  cannot  be  disputed — as,  for  example,  the  salts  of  copper,  tin,  zinc, 
lead,  and  antimony;  these,  generally  speaking,  act  as  poisons  only  when 
administered  in  large  doses.  Some  substances,  such  as  nitre,  have  not 
been  observed  to  have  a  noxious  action  except  when  taken  in  large  quantity, 
while  arsenic  acts  as  a  poison  in  a  small  dose  ;  but  in  a  medico-legal  view, 
whether  a  man  dies  from  the  effects  of  an  ounce  of  nitre,  or  two  grains  of 
arsenic,  the  responsibility  of  the  person  who  criminally  administers  the 
substance,  is  the  same.  Each  may  be  regarded  as  a  poison,  differing  from 
the  other  only  in  its  degree  of  activity,  and  in  its  mode  of  operation.  The 
result  is  the  same ;  death  is  caused  by  the  substance  taken,  and  the  quantity 
required  to  destroy  life,  even  if  it  could  be  always  accurately  determined, 
cannot  enable  us  to  distinguish  a  poisonous  from  a  non-poisonous  substance. 
If,  then,  a  medical  witness  be  asked,  '  What  is  a  poison  ?  '  he  must  beware 
of  adopting  this  popular  definition,  or  of  confining  the  term  poison  to  a 
substance  which  is  capable  of  operating  as  such  in  a  small  dose  taken  at 
once. 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a  poison  as 
shall  be  entirely  free  from  objection.  Perhaps  the  most  comprehensive- 
which  can  be  suggested  is  this  : — '  A  poison  is  a  substance  which,  when 
absorbed  into  the  blood,  is  (by  a  direct  action — Ed.)  capable  of  seriously 
affecting  health  or  of  destroying  life.'  There  are  various  channels  by 
which  poisons  enter  the  blood  :  some  are  in  the  form  of  gases  or  vapours  ; 
these  operate  rapidly  through  the  lungs :  others  are  liquid  or  solid,  and 
these  may  reach  the  blood  either  through  the  skin  or  through  a  wound ; 
but  more  commonly  through  the  lining-  membrane  of  the  stomach  or 
bowels,  as  when  they  are  taken  or  administered  in  the  ordinary  manner. 
The  latter  chiefly  give  rise  to  medico-legal  investigations.  Some  sub- 
stances act  as  poisons,  by  any  one  of  these  channels :  thus  arsenic  is  a 
poison  whether  it  enters  the  blood  through  the  lungs,  the  skin,  or  the 
stomach  and  bowels  :  but  such  poisons  as  those  of  the  viper,  of  rabies, 
and  of  glanders,  appear  to  greatly  affect  the  body  only  through  a  wound 
in  the  skin.  When  introduced  into  the  stomach,  these  animal  poisons 
have  been  found  to  be  almost  inert.  In  adopting  the  above  definition  of 
a  poison  in  a  medical  sense,  it  is  proper  to  remark  that  there  are  some 
substances  which  are  regarded  as  poisons,  although  absorption  into  the 
blood  does  not  appear  to  be  always  necessary  to  their  action.  The  mineral 
acids  and  alkalies  belong  to  this  class  of  bodies.     They  are  corrosive 
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poisons  :  they  operate  injuriously  by  causing  the  destruction  of  living 
parts ;  and  whether  applied  to  the  skin,  the  stomach,  or  (in  the  form  of 
vapour)  to  the  air-cells  of  the  lungs,  they  destroy  life  by  the  local  changes 
to  which  they  give  rise,  and  the  inflammation  which  is  a  consequence  of 
their  action. 

It  is  not  easy  to  define  the  boundary  between  a  medicine  and  a  poison. 
It  is  usually  considered  that  a  medicine  in  a  large  dose  is  a  poison,  and  a 
poison  in  a  small  dose  is  a  medicine  ;  but  a  medicine  such  as  tartarated 
antimony  may  be  easily  converted  into  a  poison,  by  giving  it  in  small 
(medicinal)  doses  at  short  intervals,  either  under  states  of  the  body  not 
adapted  to  receive  it,  or  in  cases  in  which  it  exerts  an  injuriously  depress- 
ing effect.  Some  deaths  have  been  occasioned  by  this  wilful  misuse  of 
antimony  in  doses  which  might  be  described  as  medicinal,  although  in  the 
cases  referred  to,  no  other  intention  could  have  existed,  in  the  secret 
administration  of  this  substance,  than  that  of  destroying  life.  A  person 
may  die  either  from  a  large  dose  of  a  substance  given  at  once,  or  from  a 
number  of  small  doses  given  at  such  intervals  that  the  system  cannot 
recover  from  the  effects  of  one  before  another  is  administered.  This 
remark  applies  to  a  great  number  of  medicines  which  are  not  commonly 
included  in  a  list  of  poisons. 

The  retail  sale  of  poisons  is  by  law  restricted  to  pharmaceutical 
chemists,  chemists  and  druggists,  medical  men,  and  veterinary  surgeons  ; 
and  by  the  Pharmacy  Act,  1868,  poisons  are  scheduled  under  two  heads. 
AVith  those  placed  in  the  first  part  of  the  schedule  a  registration  of  the 
sale  is  obligatory  on  the  part  of  the  vendor  ;  whilst  those  in  the  second 
part  of  the  schedule  are  merely  required  to  be  labelled  with  the  name 
of  the  substance,  the  word  '  Poison,'  and  the  name  and  address  of  the  seller. 
The  following  are  at  present  the  scheduled  poisons : — Part  I.  Arsenic  and 
its  preparations;  prussic  acid,  cyanide  of  potassium,  metallic  cyanides,  and 
all  preparations  of  these ;  strychnine,  atropine,  their  preparations,  and  all 
poisonous  vegetable  alkaloids  and  their  salts ;  aconite  and  its  preparations  ; 
emetic  tartar ;  corrosive  sublimate ;  cantharides  ;  savin  and  its  oil ;  and 
ergot  of  rye  and  its  preparations.  Part  II.  Oxalic  acid  ;  chloroform ;  chloral 
hydrate  ;  white  and  red  precipitates  ;  opium  ;  belladonna ;  and  nux  vomica. 

In  reference  to  the  medical  definition  of  a  poison,  it  is  necessary  to 
observe  that  the  law  does  not  regard  the  manner  in  which  the  substance 
administered  acts.  If  it  be  capable  of  destroying  life  or  of  injuring  health, 
it  is  of  little  importance,  so  far  as  the  responsibility  of  a  prisoner  is  con- 
cerned, whether  its  action  on  the  body  is  of  mechanical  or  chemical 
nature,  or  whether  it  operates  fatally  by  absorption  into  the  blood  or  not. 
Thus  a  substance  which  simply  acts  mechanically  on  the  stomach  or  bowels 
may,  if  wilfully  administered  with  intent  to  injure,  involve  a  person  in  a 
criminal  charge,  as  much  as  if  he  had  administered  arsenic  or  any  of  the 
ordinary  poisons.  It  is,  then,  necessary  that  we  should  consider  what 
the  law  strictly  means  by  the  act  of  poisoning.  If  the  substance  criminally 
administered  destroys  life,  whatever  may  be  its  nature  or  mode  of  operation, 
the  accused  is  tried  on  a  charge  of  murder  or  manslaughter,  and  the  duty 
of  a  medical  witness  consists  in  showing  that  the  substance  taken  was 
the  certain  cause  of  death.  If,  however,  death  be  not  the  consequence, 
then  the  accused  may  be  tried  for  the  attempt  to  murder  by  poison  (24  & 
25  Vict.  c.  100,  s.  11).  The  words  of  this  statute  are  general,  and  embrace 
all  kinds  of  substances,  whether  they  are  popularly  or  professionally 
regarded  as  poisons  or  not.    Thus  it  is  laid  down  that — 

'  Whosoever  shall  administer,  or  cause  to  be  administered  to  or  taken 
by  any  person,  any  poison,  or  other  destructive  thing,  with  intent  to  commit 
murder,  shall  be  guilty  of  felony.' 
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Whether  the  administering  be  followed  by  any  bodily  injury  or  not,  the 
act  is  still  a  felony,  provided  the  intent  has  been  to  commit  murder.  The 
attempt  to  administer,  or  the  attempt  to  cause  to  be  administered  to  or  to 
be  taken  by  any  person,  any  poison  or  other  destructive  thing,  with  the  like 
intent,  although  no  bodily  injury  be  effected,  is  also  a  felony  (s.  14).  If 
any  doubts  formerly  existed  whether  the  external  application  of  poisons, 
e.g.  by  wounds  or  ulcerated  surfaces,  would  be  included  in  the  words, 
'  administering  or  taking,'  they  are  now  entirely  removed  by  the  Criminal 
Law  Consolidation  Act,  1861.  The  22nd  section  specially  applies  to  such 
an  offence,  and  the  15th  section  provides  that  '  Whosoever  shall,  by  any 
means  other  than  those  specified  in  any  of  the  preceding  sections  of  this 
Act,  attempt  to  commit  murder,  shall  be  guilty  of  felony.'  Under  the  same 
section  of  this  statute,  in  reference  to  attempted  poisoning,  some  offences 
are  comprised,  which  formerly  escaped  punishment :  '  Whosoever  shall 
unlawfully  apply  or  administer  to,  or  cause  to  be  taken  by,  or  attempt  to 
apply  or  administer  to,  or  attempt  to  cause  to  be  administered  to  or  taken 
by  any  person,  any  chloroform,  laudanum,  or  other  stupefying  or  over- 
powering drug,  matter,  or  thing,  with  intent,  in  any  of  such  cases,  thereby 
to  enable  himself  or  any  other  person  to  commit,  or  with  intent,  &c,  to 
assist  any  other  person  in  committing  any  indictable  offence,  shall  be  guilty 
of  felony.'  A  medical  man  was  charged  with  'attempting  to  cause  to  be 
administered '  to  an  infant,  a  poisonous  dose  of  laudanum.  It  was  stated 
by  a  woman  who  nursed  the  child  that  the  accused  delivered  to  her  two 
bottles  containing  a  brown  liquid,  labelled  '  one  teaspoonful  every  three 
hours,'  and  directed  her  to  give  it  to  the  child.  None  was  given.  Some 
months  after  the  death  of  the  child  from  natural  causes,  this  charge  was 
raised,  and  the  bottles,  still  full  of  liquid,  were  produced  as  evidence  against 
the  accused.  On  analysis  the  prescribed  dose  contained  about  five  minims 
of  laudanum,  or  nearly  one  half-grain  of  opium — a  dose  likely  to  prove 
fatal  to  an  infant  only  a  month  old.  Assuming  the  statement  of  the  nurse 
who  made  the  charge  to  be  true,  the  only  inference  to  be  drawn  from  the 
prescription  of  such  a  dose  for  an  infant  by  a  medical  man,  would  be  that 
he  intended  to  destroy  the  life  of  the  child.  The  charge  fell  to  the  ground, 
as  clear  proof  was  given  that  the  woman  who  made  it  was  not  to  be  believed 
on  her  oath,  and  that  it  had  originated  in  a  desire  to  extort  money. 

Poison  is  not  always  administered  with  intent  to  murder.  On  many 
occasions  it  has  been  mixed  with  food,  and  thus  administered  with  a  view 
to  injure  or  annoy  a  person.  Cantharides  have  been  thus  frequently  given, 
and  in  one  instance  (Nov.,  1859)  eight  members  of  a  family  suffered  from 
severe  symptoms  of  poisoning  by  reason  of  the  wanton  administration  of 
this  drug.  In  April,  1860,  several  members  of  a  family  suffered  from  severe 
sickness,  as  a  result  of  tobacco  having  been  put  into  water  contained  in  a 
tea-kettle ;  and  tartar  emetic  has  been  in  some  cases  dissolved  in  beer  or 
other  liquids  as  a  mere  frolic,  without  any  proved  or  probable  intention  on 
the  part  of  the  offender  to  destroy  life.  The  case  of  M'Mullm  (Liverpool 
Aut.  Ass.,  1856)  revealed  an  extensive  system  of  poisoning  in  the  northern 
counties,  in  which  tartar  emetic  was  the  substance  employed.  This  drug, 
mixed  with  cream  of  tartar,  was  openly  sold  by  druggists  under  the  name 
of  '  quietness  powders,'  and  the  evidence  established  that  women  gave  these 
powders  to  their  husbands  with  a  view  to  cure  them  of  habits  of  drunken- 
ness. Hitherto,  when  the  intent  to  murder  had  not  been  proved,  the 
offender  had  escaped,  although  great  bodily  injury  might  have  been  done 
by  his  wanton  or  malicious  act.  Sect.  23,  2-4,  and  25  of  the  Consolidation 
Act,  c.  100,  provide  for  this  omission : — 

'  23.  Whosoever  shall  unlawfully  and  maliciously  administer  to,  or 
cause  to  be  administered  to  or  taken  by  any  other  person,  any  poison  or 
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other  destructive  or  noxious  thing,  so  as  thereby  to  endanger  the  life  of  such 
person,  or  so  as  thereby  to  inflict  upon  such  person  any  grievous  bodily 
harm,  shall  be  guilty  of  felony.' 

'  24.  Whosoever  shall  unlawfully  and  maliciously  administer  to,  or 
cause  to  be  administered  to  or  taken  by  any  other  person,  any  poison  or 
other  destructive  or  noxious  thing,  "with  intent  to  injure,  aggrieve,  or  annoy 
such  person,  shall  be  guilty  of  a  misdemeanour.' 

'  25.  If,  upon  the  trial  of  any  person  charged  with  the  felony  above 
mentioned,  the  jury  shall  not  be  satisfied  that  such  person  is  guilty 
thereof,  but  shall  be  satisfied  that  he  is  guilty  of  the  misdemeanour  above 
mentioned,  then  and  in  every  such  case  the  jury  may  acquit  the  accused 
of  such  felony,  and  find  him  guilty  of  such  misdemeanour.' 

It  will  be  perceived  that  the  words  of  the  statute  leave  the  question 
'  What  is  a  poison  ?  '  to  depend  upon  the  medical  evidence  adduced  :  and 
in  order  to  include  all  substances  of  an  injurious  nature,  although  they 
may  not  be  strictly  speaking  poisons,  the  words  '  destructive  or  noxious 
thing  '  are  employed.  Hence,  on  these  occasions,  a  medical  witness  must 
be  prepared  to  prove  that  the  substance  was  either  a  poison  or  a  destruc- 
tive or  noxious  thing.  In  a  trial  (Beg.  v.  Hay  ward,  Essex  Lent  Ass., 
1850),  a  woman  was  charged  with  administering  white  precipitate  to  her 
husband,  with  intent  to  kill.  She  was  acquitted  on  the  ground  that  there 
was  no  evidence  to  show  that  white  precipitate  was  either  a  poison  or  a 
destructive  thing.  It  is,  however,  placed  beyond  doubt  that  this  sub- 
stance is  not  only  capable  of  producing  all  the  effects  of  an  irritant  poison, 
but  of  destroying  human  life ;  hence  this  acquittal  was  based  on  a  pure 
mistake.  White  hellebore,  Lobelia  inflata,  and  Oil  of  turpentine  have  been 
erroneously  pronounced  not  to  be  poisons  iinder  similar  circumstances ; 
in  fact,  when  this  question  is  raised,  unless  the  medical  evidence  received 
by  a  court  be  very  closely  investigated,  mistakes  may  arise,  owing  perhaps 
to  want  of  experience,  or  want  of  reflection,  on  the  part  of  those  to  whom 
the  question  is  put. 

The  quantity  of  a  poisonous  substance  found  in  an  article  of  food,  or 
in  a  dead  body,  does  not  affect  the  culpability  of  a  person  indicted  for 
administering  it.  In  the  case  of  Hartley  (C.  C.  C,  May,  1850),  in  which 
an  attempt  was  made  to  administer  sulphuric  acid  mixed  with  coffee, 
Cresswell,  J.,  stated — if  poison  be  administered  with  intent  to  murder,  it  is 
not  necessary  there  should  be  enough  in  the  article  administei'ed  to  cause 
death.  If  any  poison  be  there,  and  the  intent  be  proved,  the  crime  of 
attempting  to  administer  poison  is  complete.  Erie,  J.,  ruled  to  the  same 
effect,  in  reference  to  the  discovery  of  a  small  quantity  of  arsenic  in  a 
dead  body  (Beg.  v.  Bacon,  Lincoln  Sum.  Ass.,  1857).  In  Beg.  v.  South- 
gate,  Parke,  B.,  said,  in  reply  to  an  objection  taken,  it  was  quite  immaterial 
to  define  or  prove  in  what  vehicle  a  poison  was  given,  or  whether  it  was 
administered  in  a  solid  or  liquid  state. 

This  question,  '  What  is  a  poison  ?  '  may  present  itself  under  another 
aspect.  In  Beg.  v.  Cluderay  (Exch.  Chamber,  Jan.  19, 1849),  the  prisoner 
was  indicted  for  administering  poison  with  intent  to  murder.  He  was 
proved  to  have  administered  to  a  child  nine  weeks  old,  two  berries  in 
the  husk,  of  Cocculus  Indicus,  and  the  berries  passed  through  the  body 
of  the  child  without  doing  any  injury.  It  was  submitted  for  the  prisoner, 
that  being  in  the  husk,  they  could  not  be  considered  a  poison.  The  point 
was  reserved  by  Williams,  J.,  who  tried  the  case  at  York.  It  was  now 
contended  for  the  prisoner,  that  although  the  kernel  of  this  nut  was 
poisonous,  still  having  beengi^en  in  the  husk,  which  was  hard  of  digestion, 
it  could  not  be  considered  an  administering  of  poison  within  the  statute. 
The  Chief  Justice  said  the  court  was  of  opinion  that,  when  a  man  admin- 
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istered  something  that  was  poison  with  intent  to  murder,  but  in  such  a 
way  that  it  did  not  act,  he  was  guilty.  Conviction  affirmed.  This  is  the 
only  reasonable  view  to  take  of  such  a  frivolous  objection.  The  seed  con- 
tains the  poison,  but  the  husk  is  inert :  nevertheless  the  berry  as  a  whole 
must  be  regarded  as  a  poison. 

Deadly  Poison. — The  term  '  deadly '  can  be  applied  with  propriety  only 
to  those  poisons  which  may  prove  speedily  fatal  in  small  doses,  e.g.  prussic 
acid,  arsenic,  stiychnine,  aconitine,  and  nicotine  ;  and  although  it  has 
been  used  in  indictments  in  reference  to  such  substances  as  blue  or  green 
vitriol,  and  sal  volatile,  this  has  arisen  from  a  unnecessarily  strict 
adherence  to  old  legal  forms.  In  a  case  (Reg.  v.  Haydon,  Somerset  Spring 
Ass.,  1845),  in  which  '  spirit  of  hartshorn  '  was  thus  described  as  a  '  deadly 
poison,'  and  an  objection  was  taken  to  the  validity  of  the  indictment, 
Erie,  J.,  held  that  the  word  deadly  was  not  essential ;  it  was  mere  surplus- 
age ('  Law  Times,'  April  12,  1845). 

Mechanical  Irritants. — The  substance  administered  may  not  be  a  poison 
in  the  medical  signification  of  the  term,  and  may  not  be  popularly  con- 
sidered as  such  ;  yet,  when  taken,  it  may  be  noxious  to  health  or  destructive 
to  life.  We  have  examples  of  substances  of  this  description  in  iron-filings, 
powdered  glass,  diamond  dust,  sponge,  pins  and  needles,  and  such-like 
bodies,  which  have  been  administered  with  the  wilful  design  of  injuring, 
and  have  on  various  occasions  given  rise  to  criminal  charges.  In  cases  of 
this  kind,  the  legal  guilt  of  a  prisoner  may  often  depend  on  the  meaning* 
assigned  by  a  medical  witness  to  the  words  destructive  tiling.  Thus,  to 
take  an  example,  liquid  mercury  might  be  poured  down  the  throat  of  an 
infant,  with  the  deliberate  intention  to  destroy  it.  A  question  of  a  purely 
medical  nature  will  then  arise,  whether  mercury  be  a  '  destructive  thing  ' 
or  not ;  and  the  conviction  of  a  prisoner  will  probably  depend  on  the 
answer.  Should  a  difference  of  opinion  exist,  the  prisoner  will  receive  the 
benefit  of  the  doubt. 

Influence  of  Habit  on  Poisons. — Habit,  it  is  well  known,  diminishes  the 
effect  of  certain  poisons  :  thus  it  is  that  opium,  when  frequently  taken  by 
a  person,  loses  some  of  its  effect  for  a  time,  and  requires  to  be  administered 
in  a  largely  increased  dose.  Indeed,  confirmed  opium-eaters  have  been 
enabled  to  take  at  once  a  quantity  of  the  drug  which  would  have  killed 
them,  had  they  commenced  with  it  in  the  first  instance.  Even  infants  and 
children,  who  are  well  known  to  be  especially  susceptible  of  the  effects  of 
opium,  and  are  liable  to  be  poisoned  by  small  doses,  may,  by  the  influence 
of  habit,  be  brought  to  take  the  drug  in  very  large  quantities.  This 
is  well  illustrated  by  a  statement  made  by  Grainger  ('  Rep.  of  the 
Children's  Employment  Commis.').  It  appears  that  the  system  of  drugging 
children  with  opium  in  the  factory  districts  at  that  time  commenced 
soon  after  birth ;  and  the  dose  was  gradually  increased  until  the  child 
could  take  from  fifteen  to  twenty  drops  of  laudanum  at  once.  This  had 
the  effect  of  throwing  it  into  a  lethargic  stupor.  Healthy  children  of  the 
same  age  would  be  killed  by  a  dose  of  five  drops.  The  same  influence 
of  habit  is  manifested  more  or  less  in  the  use  of  tobacco,  alcohol,  ether, 
chloroform,  morphine,  strychnine,  and  other  alkaloids.  Christison  has 
remarked  that  this  influence  is  chiefly  confined  to  poisons  derived  from 
the  organic  kingdom  :  it  is  so  limited  with  regard  to  mineral  substances 
that  it  can  scarcely  be  said  to  exist,  except  with  respect  to  arsenic  and 
corrosive  sublimate.  There  is  satisfactory  evidence  that  a  human  being 
has  accustomed  himself,  by  habit,  to  take  arsenic  daily  in  doses  that 
would  prove  poisonous  to  the  generality  of  adults. 

In  reference  to  the  Styrian  practice  of  arsenic-eating,  Roscoe  has 
published  a  case  in  which,  according  to  information  supplied  to  him,  a 
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Styrian  took  in  one  day  four  and  a  half  grains  of  white  arsenic,  and  on 
the  day  following  five  and  a  half  grains,  crushing  the  minei'al  between  his 
teeth  and  swallowing  it.  The  day  after  he  had  swallowed  the  second  dose7 
the  man  left  the  place  in  his  usual  health,  arid  there  is  no  further  record 
of  him.  Knapp  states  that  a  man  once  took  in  his  presence  seven  and 
a  half  grains  of  arsenic,  which  did  not  produce  the  slightest  visible  influence 
on  his  feelings.  A  portion  of  his  urine  passed  on  the  same  and  the 
following  day  was  examined  by  Marsh's  process,  and  it  was  found  to 
contain  arsenic.  ('Ed.  Month.  Jour.,'  Jan.,  1869,  p.  669.)  Other  cases 
of  a  similar  kind  are  related  by  R.  C.  Maclagan,  in  the  same  journal,  Sept., 
1864,  p.  200.  He  saw  one  man  swallow  between  four  and  five  grains  of 
arsenic  in  powder.  This  man  had  been  accustomed  to  take  it  for  a  year, 
beginning  with  small  doses ;  he  did  not  suffer  from  any  bad  effects.  A 
man,  set.  46,  swallowed  six  grains  of  arsenic,  washing  it  down  with  cold 
water.  Arsenic  was  detected  in  the  urine  about  an  hour  after  the  poison 
was  swallowed ;  but  as  they  were  habital  arsenic-eaters,  it  is  probable 
that  the  eliminated  arsenic  may  have  been  of  longer  date. 

That  such  cases  as  these  are  of  an  exceptional  nature  is  proved  by  a 
case  communicated  to  the  'Ed.  Med.  Jour.,'  1864,  p.  16,  by  Parker,  of 
Halifax.  A  man  who  had  carried  on  the  practice  of  arsenic-eating  for 
three  or  four  years  suffered  from  all  the  symptoms  of  arsenical  cachexia. 
He  sank  under  this  practice,  and  after  death  the  usual  appearances  of 
chronic  poisoning  by  this  substance  were  found.  A  chemical  analysis 
showed  only  slight  traces  of  arsenic  in  the  liver,  and  none  in  the  stomach. 
Habit  appears  to  have  usually  so  little  influence  on  this  substance  under 
the  most  careful  medicinal  use  in  this  country,  that  the  author  believed 
no  medical  practitioner  had  ever  succeeded  in  causing  a  patient  to  take 
a  lethal  quantity,  two  grains  at  a  dose.  Hunt  fixed  the  maximum  dose  at 
one  grain  (two  drachms  of  Fowler's  solution).  In  Roscoe's  informant's 
case,  the  man  swallowed,  in  two  doses,  on  two  successive  days,  a  quantity 
of  arsenic  equivalent  to  hvo  ounces  and  a  half  of  Fowler's  mineral  solution, 
i.e.  sufficient  to  kill  five  adults.  There  is,  however,  a  difficulty  in  assign- 
ing the  alleged  tolerance  of  this  poison  merely  to  habit.  Roscoe  quotes 
from  Schiifer,  '  a  most  important  case  of  the  administration  of  no  less 
than  555  grains  of  arsenic  to  a  horse  in  twenty-three  days,  without  any 
evil  effects  being  produced.'  It  is  not  stated  that  the  animal  began  to 
take  arsenic  in  early  life ;  and  habit  could  have  had  but  little  influence  in 
three  weeks  on  the  large  quantity  here  given,  even  admitting  that  small 
doses  were  given  at  first,  and  that  these  were  gradually  increased.  As 
no  evil  effects  were  produced,  the  only  inference  is,  that  by  some  speciality 
of  organization,  arsenic  was  not  a  poison  to  this  animal.  There  are  on 
record  several  instances  of  human  beings  having  recovered  from  very 
large  doses. 

Roscoe's  pamphlet  satisfactorily  shows  that  symptoms  of  acute  poison- 
ing, gastro-enteritis,  and  death,  are  sooner  or  later  the  l'esults  of  the  adop- 
tion of  this  dangerous  practice  in  Styria.  It  would  be  difficult  to  persuade 
an  English  peasant,  however  ill-educated,  that  he  could  safely  put  into 
his  daily  food  a  substance  which  he  used  for  destroying  vermin, — or  an 
English  woman,  that  she  could  safely  take,  to  improve  her  personal  attrac- 
tions, a  mineral  which  pregnant  women  were  in  the  habit  of  using  to 
procure  abortion. 

The  alleged  impunity  of  the  Styrians  in  the  habitual  use  of  arsenic, 
may  be  occasionally  quoted  to  explain  the  detection  of  the  poison  in  a 
dead  body  or  a  motive  for  its  purchase  ;  but  no  scientific  witness  who  has 
seen  anything  of  the  operation  of  arsenic  in  this  country  can  allow  these 
statements  to  influence  his  opinion  of  its  effects  on  human  beings. 
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The  form  in  which  the  author  knew  the  question  of  habit  to  be 
seriously  raised  in  medical  jurisprudence  was  this :  whether,  while  the 
more  prominent  effects  of  a  poison  are  thereby  diminished,  the  insidious 
or  latent  effects  on  the  constitution  are  at  the  same  time  counteracted. 
The  answer  is  of  some  importance  in  relation  to  the  subject  of  life- 
insurance  : — for  the  concealment  of  the  practice  of  opium-eating  by  a 
person  whose  life  was  insured,  has  already  given  rise  to  an  action,  in  which 
medical  evidence  on  this  subject  was  rendered  necessary.  As  a  general 
principle,  we  must  admit  that  habit  cannot  altogether  counteract  the 
insidious  effects  of  poisons ;  and  that  the  practice  of  taking  them  is  liable 
to  give  rise  to  disease  or  to  impair  health.    (See  case  by  Parker,  p.  187.) 

The  whole  question  of  the  effects  of  arsenic-eating  has,  however, 
since  been  raised  on  the  occasion  of  the  trial  of  Mrs.  Maybrick  (Beg.  v. 
Florence  Maybrick,  Liverpool  Sum.  Ass.,  1889),  when  it  was  contended 
that  the  deceased,  Mr.  Maybrick,  was  an  habitual  taker  of  arsenic ; 
but  the  evidence  as  to  this  was  inconclusive.  ('  Guy's  Hosp.  Rep.,'  1889, 
XLVL,  307.) 

Influence  of  Idiosyncrasy. — Idiosyncrasy  differs  from  habit : — it  does 
not,  like  habit,  diminish  the  effect  of  a  poison :  for  it  is  not  commonly 
found  that  any  particular  state  of  the  body  is  a  safeguard  against  the 
effects  of  these  powerful  agents.  Some  constitutions  are  observed  to  be 
much  more  affected  than  others  by  certain  poisons :  thus  opium,  arsenic, 
mercury,  lead,  and  antimony  are  substances  of  this  description,  and  this 
difference  in  their  effect  is  ascribed  to  idiosyncrasy.  Christison  mentions 
an  instance,  in  which  a  gentleman  unaccustomed  to  the  use  of  opium, 
took  nearly  an  ounce  of  laudanum  without  any  effect.  ('  On  Poisons.') 
This  form  of  idiosyncrasy  is  very  rare.  Certain  substances  generally 
reputed  harmless,  and,  indeed,  used  as  articles  of  food,  are  observed 
to  affect  some  persons  like  poisons.  This  is  the  case  with  pork,  certain 
kinds  of  shell-fish,  onions,  ginger,  and  edible  mushrooms.  There  may  be 
nothing  poisonous  in  the  food  itself ;  but  it  acts  as  a  poison  in  particular 
constitutions — whether  from  its  being  in  these  cases  a  poison  per  se,  or 
rendered  so  by  change  during  the  process  of  digestion,  it  is  difficult  to  say. 
The  subject  of  idiosyncrasy. is  of  importance  in  a  medico-legal  view  when 
symptoms  resembling  those  *of  poisoning,  follow  a  meal  consisting  of  a 
particular  kind  of  food.  In  such  a  case,  without  a  knowledge  of  this 
peculiar  condition,  we  might  hastily  attribute  to  poison,  effects  which 
were  really  due  to  another  cause.  It  would  appear  that  in  some  instances 
idiosyncrasy  may  be  acquired — i.e.  a  person  who,  at  one  period  of  his  life, 
had  been  in  the  habit  of  partaking  of  a  particular  kind  of  food  without 
injury,  may  find  at  another  period  that  it  will  disagree  with  him.  When 
pork  has  been  disused  as  an  article  of  diet  for  many  years,  it  cannot 
always  be  resumed  with  impunity.  In  cases  in  which  the  powers  of  life 
have  become  enfeebled  by  age,  the  susceptibility  of  the  system  to  poisons 
is  increased ;  thus  aged  persons  may  be  killed  by  comparatively  small 
doses  of  arsenic  and  opium.  Cases  of  acquired  idiosyncrasy  are  very  rare; 
it  appears  to  be,  if  we  may  so  apply  the  term,  a  congenital  condition. 
There  are,  however,  certain  diseases  which  appear  to  confer  a  power  of 
supporting  large  and  even  poisonous  doses  of  some  substances.  Very 
large  doses  of  opium  have  been  taken  without  producing  dangerous 
symptoms  by  persons  labouring  under  tetanus  and  hydrophobia.  This 
condition  is  called  tolerance.  •  It  has  been  also  witnessed  in  diseases  of 
the  lungs  in  reference  to  the  use  of  antimonial  medicines. 

Classification  of  Poisons. — Poisons  may  be  divided  into  two  classes, 
according  to  their  mode  of  action  on  the  system ;  namely,  Irritants  and 
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Neurotics,  as  the  special  action  of  the  latter  is  to  affect  directly  one  or 
more  parts  of  the  nez"vous  system.  No  satisfactory  classification  has, 
however,  hitherto  been  proposed. 

Irritants.- — The  irritants  are  possessed  of  these  common  characters. 
When  taken  in  ordinary  doses,  they  occasion  speedily  violent  vomiting 
and  purging.  The  symptoms  are  either  accompanied  or  followed  by  pain 
in  the  stomach  and  bowels.  The  peculiar  effects  of  the  poison  are 
manifested  chiefly  on  these  organs,  which,  as  their  name  implies,  they 
irritate  and  inflame.  Many  substances  belonging  to  this  class  of  poisons 
possess  corrosive  properties  ;  such  as  the  strong  mineral  acids,  caustic 
alkalies,  bromine,  corrosive  sublimate,  and  others.  These,  in  the  act  of 
swallowing,  are  commonly  accompanied  by  an  acrid  or  burning  taste, 
extending  from  the  mouth  down  the  gullet  to  the  stomach.  Some  irri- 
tants do  not  possess  any  corrosive  action — of  which  we  have  examples  in 
arsenic,  the  poisonous  salts  of  bai'ium,  carbonate  of  lead,  and  cantharides ; 
these  are  often  called  pure  irritants.  They  exert  no  destructive  chemical 
action  on  the  tissues  with  which  they  come  in  contact,  and  they  simply 
irritate  and  inflame  them. 

Difference  behveen  corrosive  and  irritant  Poisons. — As  a  result  of  the 
action  of  corrosive  poisons,  symptoms  are  commonly  manifested  immedi- 
ately, because  mere  contact  produces  the  destruction  of  a  part.  In  the 
action  of  the  purely  irritant  poisons,  the  symptoms  are  generally  more 
slowly  manifested,  rarely  showing  themselves  until  at  least  half  an  hour 
has  elapsed  from  the  time  of  swallowing  the  substance.  Of  course,  there 
are  exceptions  to  this  remark  ;  for  sometimes  irritants  act  speedily,  though 
rarely  with  the  rapidity  of  corrosive  poisons.  It  is  important  in  a 
practical  view,  to  ascertain  whether,  in  an  unknown  case,  the  poison 
which  a  person  requiring  immediate  treatment  may  have  swallowed,  is 
irritant  or  corrosive.  This  may  be  commonly  determined  by  a  knowledge 
of  the  time  at  which  the  symptoms  appeared  after  the  suspected  substance 
was  taken.  We  may  thus  often  easily  distinguish  between  a  case  of 
poisoning  from  arsenic  and  one  from  corrosive  sublimate.  There  is  also 
another  point  which  may  be  noticed.  As  the  corrosive  substance  exerts 
a  decidedly  chemical  action,  an  examination  of  the  mouth  and  throat  may 
enable  us  in  some  cases  to  solve  the  question.  . 

It  has  already  been  stated  that  there  are'many  irritant  poisons  which 
have  no  corrosive  properties,  but  every  corrosive  may  act  as  an  irritant. 
Thus  the  action  of  corrosive  sublimate  is  that  of  an  irritant  poison,  as, 
while  it  destroys  some  parts  of  the  coats  of  the  stomach  and  intestines, 
it  irritates  and  inflames  others.  So  again  most  corrosive  poisons  may  lose 
their  corrosive  properties  by  dilution  with  water,  and  then  they  act  simply 
as  irritants.  This  is  the  case  with  the  mineral  acids,  and  bromine.  In 
some  instances,  it  is  not  easy  to  say  whether  an  irritant  poison  possesses 
corrosive  properties  or  not.  Thus  oxalic  acid  acts  immediately,  and 
blanches  and  softens  the  mucous  membrane  of  the  mouth  and  throat;  but 
the  author  did  not  meet  with  any  decided  marks  of  chemical  corrosion 
produced  by  it  in  the  stomach  or  viscera.  Irritant  poisons,  for  the  most, 
part,  belong  to  the  mineral  kingdom ;  and  they  may  be  divided  into  the 
Non-metallic  and  Metallic  irritants.  There  are  a  few  derived  from  the 
animal  and  vegetable  kingdom  ;  but  these,  if  we  except  cantharides,  are 
not  often  employed  criminally.  Some  of  the  gases  likewise  belong  to  the 
class  of  irritant  poisons. 

Neurotics. — Neurotic  poisons  act  upon  the  nervous  system.  Either 
immediately  or  some  time  after  the  poison  has  been  swallowed,  the  patient 
suffers  from  headache,  giddiness,  numbness,  paralysis,  stupor,  and  in 
some  instances  convulsions.    They  have  not,  as  a  rule,  an  acrid  burning 
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taste  like  the •  corrosive  irritants;  and  they  only  occasionally  give  rise 
to  vomiting  or  purging.  When  these  symptoms  follow  the  ingestion  of 
the  poison  into  the  stomach,  the  effect  may  sometimes  be  ascribed  either 
to  the  form  or  quantity  in  which  it  has  been  taken,  and  tbe  mechanical 
effect  on  the  stomach  thereby  produced,  or  to  the  poison  being  combined 
with  some  irritating  substance,  such  as  alcohol.  The  pure  narcotics  are 
not  found  to  irritate  or  inflame  the  stomach  and  bowels. 

Notwithstanding  the  well-defined  boundary  thus  apparently  existing 
between  these  two  classes  of  poisons,  it  must  not  be  supposed  that  the 
substances  arranged  in  each  class  always  act  in  the  manner  indicated. 
Some  irritants  have  been  observed  to  affect  the  brain  or  the  spinal  marrow, 
and  this  may  be  either  a  primary  or  a  secondary  consequence  of  their 
action.  Arsenic  and  oxalic  acid,  although  classed  as  irritants,  have  in 
some  instances  given  rise  to  symptoms  closely  resembling  those  of  narcotic 
poisoning  ;  namely,  coma,  paralysis,  and  tetanic  convulsions.  In  a  case 
of  poisoning  with  arsenic,  which  occurred  to  Morehead,  the  symptoms 
of  narcotism  were  so  strongly  marked,  that  it  was  believed  at  first  the 
man  had  taken  a  narcotic.  ('Med.  Gaz.,'  vol.  43,  p.  1055.)  Cases  of 
poisoning  by  arsenic  have  been  met  with  in  which  there  was  paralysis 
of  the  limbs,  with  an  entire  absence  of  purging.  On  the  other  hand,  in 
a  case  of  poisoning  by  a  large  dose  of  opium,  there  was  an  absence  of  the 
usual  symptoms  of  cerebral  disturbance,  and  the  presence  of  others  re- 
sembling those  of  irritant  poisoning — namely,  pain  and  vomiting.  Thus, 
then,  we  must  not  allow  ourselves  to  be  misled  by  the  idea  that  the 
symptoms  are  always  clearly  indicative  of  the  kind  of  poison  taken.  The 
narcotic  chiefly  belong  to  the  vegetable  kingdom.  Some  of  the  poisonous 
gases  and  vapours,  nevertheless,  possess  a  narcotic  action. 

Some  poisons  have  a  compound  action.  They  are  chiefly  derived 
from  the  vegetable  kingdom.  At  variable  periods  after  they  have  been 
swallowed,  they  give  rise  to  vomiting  and  purging,  like  irritants ;  and 
sooner  or  later  produce  stupor,  coma,  paralysis,  and  convulsions,  owing 
to  their  effects  on  the  nervous  system.  In  the  state  of  vegetables,  as 
leaves,  seeds,  or  roots,  they  possess  the  property,  like  irritants,  of  irritating 
and  inflaming  the  stomach  and  bowels.  As  familiar  examples  we  may 
point  to  nux  vomica,  aconite,  hemlock,  and  poisonous  mushrooms. 
These  poisons  are  very  numerous,  embracing  a  large  variety  of  well- 
known  vegetable  substances.  The  fact  of  the  symptoms  occurring  after 
a  meal  at  which  some  suspicious  vegetables  may  have  been  eaten,  coupled 
with  the  nature  of  the  symptoms  themselves,  will  often  indicate  the  class 
to  which  the  poison  belongs.  Some  of  these  poisons  have  a  hot  acrid  taste ; 
others,  like  aconite,  produce  a  sense  of  numbness  or  tingling,  while  others 
again  have  an  intensely  bitter  taste,  as  nux  vomica,  strychnine,  veratrine, 
and  picrotoxin.    Strychnine  may  be  regarded  as  a  pure  spinal  poison. 

In  the  description  of  poisons  no  systematic  classification  can  be  con- 
sistently followed. 
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CHAPTER  11. 

EVIDENCE  OF  POISONING  IN  THE  LIVING  SUBJECT — ACTION  OF  POISONS  INCREASED 
OB  DIMINISHED  BY  DISEASE — SYMPTOMS  CONNECTED  WITH  FOOD  OR  MEDICINE 
— SEVERAL  PERSONS  ATTACKED  SIMULTANEOUSLY — EVIDENCE  FROM  THE 
DETECTION  OF  POISON  IN  THE  FOOD. 

We  now  proceed  to  consider  the  evidence  of  poisoning  in  the  living  subject. 
To  the  practitioner  the  diagnosis  of  a  case  of  poisoning  is  of  great  im- 
portance, as  by  mistaking  the  symptoms  produced  by  a  poison  for  those 
arising  from  natural  disease,  he  may  omit  to  employ  the  remedial  measures 
which  have  been  found  efficacious  in  counteracting  its  effects,  and  thus  lead 
to  the  certain  death  of  the  patient.  •  To  a  medical  j  urist  a  correct  knowledge 
of  the  symptoms  furnishes  the  chief  evidence  of  poisoning,  in  those  cases  in 
which  persons  are  charged  with  the  malicious  and  unlawful  administration 
of  poison.  The  symptoms  produced  during  life,  constitute  also  an  im- 
portant part  of  the  evidence  in  those  instances  in  which  a  poison  proves 
fatal.  At  present,  however,  we  will  suppose  the  case  to  be,  that  poison 
has  been  taken  and  the  patient  survives.  Most  writers  on  toxicology 
have  laid  down  certain  characters  whereby  it  is  said  sym£>toms  of  poison- 
ing may  be  distinguished  from  those  of  disease. 

1.  In  'poisoning,  the  symptoms  appear  suddenly,  while  the  person  is  in 
health. — It  is  the  common  character  of  most  poisons,  when  taken  in  the 
large  doses  in  which  they  are  usually  administered  with  criminal  intent,  to 
produce  serious  symptoms,  either  immediately  or  within  a  very  short 
period  after  they  have  been  swallowed.  Their  operation,  under  such  circum- 
stances, cannot  be  suspended,  and  then  manifest  itself  after  an  indefinite 
interval ;  although  this  was  formerly  a  matter  of  universal  belief,  and 
gave  rise  to  many  absurd  accounts  of  what  was  termed  sloiv  poisoning. 

The  symptoms  of  poisoning  by  nicotine,  prussic  acid,  oxalic  acid,  or 
the  salts  of  strychnine,  appear  immediately,  or  generally  within  a  few 
minutes  after  the  poison  has  been  swallowed.  In  an  exceptional  case, 
in  which  the  dose  of  prussic  acid  was  small,  and  insufficient  to  produce 
death,  the  poison  was  supposed  by  the  patient  not  to  have  begun  to  act 
until  after  the  lapse  of  fifteen  minutes.  ('  Ed.  Med.  and  Surg.  Journ.,' 
vol.  59,  p.  72.)  The  symptoms  caused  by  arsenic  and  other  irritants,  and, 
indeed,  by  all  poisons  generally,  are  commonly  manifested  in  from  half 
an  hour  to  an  hour.  It  is  rare  that  the  appearance  of  symptoms  is  pro- 
tracted for  two  hours,  except  under  certain  peculiar  states  of  the  system. 
It  is  said  that  some  neurotic  poisons,  such  as  the  poisonous  mushrooms, 
may  remain  in  the  stomach  twelve  or  twenty-four  hours  without  giving 
rise  to  symptoms  ;  and  this  is  also  affirmed  to  be  the  case  with  some 
animal  irritants, such  as  decayed  meat:  but  with  regard  to  the  first  point, 
it  has  been  shown  by  Peddie  that  mushrooms  have  produced  symptoms 
in  half  an  hour ;  and  cases  have  fallen  under  our  own  observation, 
in  which  the  symptoms  from  noxious  animal  food  came  on  within  as  short 
a  time  after  the  meal,  as  is  commonly  observed  in  irritant  poisoning  by 
mineral  substances.  In  cases  of  poisoning  by  phosphorus,  sometimes 
no  obvious  symptoms  have  occurred  until  after  the  lapse  of  some  days. 

Influence  of  disease. — A  diseased  state  of  the  body  may  render  a  person 
comparatively  insusceptible  of  the  action  of  certain  poisons,  while  in  other 
instances  it  may  increase  their  action,  and  render  them  fatal  in  small 
doses.  In  dysentery  and  tetanus  a  person  may  take,  without  being 
materially  affected,  a  quantity  of  opium  sufficient  to  kill  an  adult  in 
average  health.    In  mania,  cholera,  hysteria,  and  delirium  tremens,  large 
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doses  of  opium  may  be  borne  with  comparative  impunity.     In  a  case 
of  hemiplegia,  a  woman,  set.  29,  took  for  six  days,  three  grains  of  strychnine 
daily  without  injurious  consequences — the  dose  having  been  gradually 
raised  ('  Gaz.  Med.,'  Mai,  184-5)  ;  while  one  grain  of  strychnine  is  commonly 
regarded  as  a  fatal  dose  to  a  healthy  adult.    In  a  case  of  tetanus,  Dupuy- 
tren  gave  more  than  two  ounces  of  opium  at  a  dose  (60  grammes), 
without  serious  consequences.    Persons  affected  with  tetanus  are  not 
easily  salivated  by  mercury.    This  morbid  state  appears  to  create  the 
power  of  resisting  the  ordinary  effects  of  poisons.    The  effect  of  certain 
diseases  of  the  nervous  system,  as  well  as  of  habit,  either  in  retarding 
the  appearance  of  symptoms  or  iu  blunting  the  operation  of  a  poison,  it 
is  not  difficult  to  appreciate  ;  they  are  cases  which  can  present  no  practical 
difficulty  to  a  medical  jurist.    On  the  other  hand,  in  certain  diseased 
states  of  the  system,  there  may  be  an  increased  susceptibility  of  the  action 
of  poison.    Thus,  in  those  persons  who  have  a  disposition  to  apoplexy, 
a  small  dose  of  opium  may  act  more  quickly  and  prove  fatal.    In  a 
person  labouring  under  inflammation  of  the  stomach  or  bowels,  there 
would  be  an  increased  susceptibility  to  the  action  of  arsenic,  antimony, 
or  other  irritants.    In  debility  from  any  cause  these  mineral  substances 
would  also  act  injuriously  even  in  ordinary  doses.    Antimony  is  a  most 
powerful  depressant,  and  might,  by  its  effect  on  the  heart,  cause  death 
by  syncope.    The  influence  of  disease  in  increasing  the  operation  of 
poison,  has  been  noticed  in  cases  of  diseased  kidney  (granular  degenera- 
tion), in  which  small  doses  of  mercury  have  produced  severe  salivation, 
leading  to  exhaustion  and  death.    In  diseases  of  the  lungs  affecting 
aged  persons,  opium  in  full  medicinal  doses  has  been  observed  to  exert 
a  poisonous  action.    The  effect  of  the  drug  appears  to  be  intensified 
by  the  disease.    This  observation  applies  equally  to  morphine.  Chloro- 
form vapour  in  ordinary  quantity  has  been  found  to  produce  fatal 
effects  in  cases  in  which  there  was  latent  disease  of  the  heart  or  of  the 
coronary  arteries.    A  fatty  condition  of  the  muscular  tissue  leading  to 
great  feebleness  of  the  heart's  action,  is  thought  to  be  favourable  to 
death  by  syncope,  under  the  use  of  chloroform.    A  knowledge  of  these 
facts  is  of  importance  in  reference  to  charges  of  malapraxis  when  death 
has  arisen  from  ordinary  or  extraordinary  doses  of  medicines,  administered 
to  persons  labouring  under  disease.    In  such  cases  another  mode  of 
treatment  should  be  substituted,  or  a  smaller  dose  than  usual  given,  and 
its  effects  carefully  watched.    In  some  instances,  however,  full  and  large 
doses  of  powerful  drugs  have  been  recklessly  given,  and  when  a  fatal 
result  has  followed,  there  has  been  a  strong  disposition  to  refer  death  to 
the  supposed  disease,  of  which,  however,  sometimes  no  trace  could  be 
found  in  the  body. 

Symptoms  appear  during  a  state  of  health. — Symptoms  of  poisoning 
manifest  themselves  in  a  person  while  in  a  state  of  perfect  health,  without 
any  apparent  cause.  This  rule  is  of  course  open  to  numerous  exceptions, 
because  the  person  on  whose  life  an  attempt  has  been  made,  may  be  actually 
labouring  under  disease ;  and  under  these  circumstances,  the  symptoms 
may  be  so  obscure  as  often  to  disarm  all  suspicion.  When  poison  is 
secretly  given  in  medicine,  a  practitioner  is  very  liable  to  be  deceived, 
especially  when  the  disease  under  which  the  person  is  labouring  is  of  an 
acute  nature,  and  has  been  attended  by  symptoms  of  disorder  in  the 
alimentary  canal.  Several  cases  of  poisoning  have  occurred  in  which 
arsenic  was  criminally  substituted  for  or  mixed  with  medicine,  and  given  to 
persons  while  labouring  under  a  disorder  of  the  bowels.  We  are,  however, 
justified  in  saying,  with  respect  to  this  character  of  poisoning,  that  when, 
in  a  previously  healthy  person,  violent  vomiting  and  purging  occur 
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suddenly  and  without  any  assignable  cause,  such  as  pregnancy,  disease,  or 
indiscretion  in  diet,  to  account  for  them,  ther^e  is  strong  reason  to  suspect 
that  irritant  poison  has  been  taken.  When  the  person  is  already  labouring 
under  disease,  we  must  be  especially  watchful  on  the  occurrence  of  any 
sudden  change  in  the  character  or  violence  of  the  symptoms,  unless  such 
change  can  be  easily  accounted  for  on  common  or  well-known  medical 
principles.  In  most  cases  of  criminal  poisoning  we  meet  with  alarming 
•symptoms  without  any  obvious  or  sufficient  natural  causes  to  explain  them. 
The  practitioner  will  of  course  be  aware  that  there  are  certain  diseases 
which  are  liable  to  occur  suddenly  in  healthy  people,  the  exact  cause  of 
which  may  not  at  first  sight  be  apparent ;  therefore  this  criterion  is  only 
one  out  of  many  on  which  a  medical  opinion  should  be  founded. 

2.  In  poisoning  the  symptoms  appear  soon  after  a  meal  or  soon  after  some 
kind  of  food  or  medicine  has  been  taken. — This  is  by  far  the  most  important 
character  of  poisoning  in  the  living  body.  It  has  been  already  stated  that 
most  poisons  begin  to  operate  within  about  an  hour  after  they  have  been 
swallowed  ;  and  although  there  are  a  few  exceptions  to  this  remark,  yet 
they  occur  under  circumstances  easily  to  be  appreciated  by  a  practitioner. 
Thus,  then,  it  follows  that,  supposing  the  symptoms  under  which  a  person 
is  labouring,  to  depend  on  poison,  the  substance  has  most  probably  been 
swallowed,  either  in  food  or  medicine,  from  half  an  hour  to  an  hour  pre- 
viously. It  must  be  observed,  however,  that  cases  may  occur  in  which  the 
poison  has  not  been  introduced  by  the  mouth.  Oil  of  vitriol  and  other 
corrosive  liquids  have  been  thrown  up  the  rectum  in  injections,  and  have 
thus  caused  death ;  the  external  application  of  arsenic,  corrosive  sublimate, 
and  cantharides  to  ulcerated  surfaces  has  destroyed  life.  In  one  case, 
arsenic  was  introduced  into  the  vagina  of  a  female,  and  she  died  in  five 
days  under  all  the  symptoms  of  arsenical  poisoning.  (Schneider,  'Ann. 
der  ges.  Sfcaatsarzneik.,'  i.  229.)  Such  cases  are  rare,  but,  nevertheless, 
the  certainty  that  they  have  occurred,  where  their  appearance  could  hardly 
have  been  anticipated,  shows  that  in  a  suspicious  case  a  practitioner  should 
not  deny  the  fact  of  poisoning,  merely  because  it  may  be  proved  that  the 
person  could  not  have  taken  poison  in  the  usual  way,  by  the  mouth. 
Again,  persons  may  be  destroyed  by  the  vapours  of  ether,  chloroform, 
prussic  acid,  or  other  powerful  volatile  poisons,  introduced  into  the 
body  through  the  lungs.  Such  a  mode  of  suicide,  or  murder,  might 
disarm  suspicion,  from  the  fact  of  no  noxious  material  being  found  in  the 
stomach. 

Let  us  suppose,  however,  the  circumstances  to  have  been  such  that 
these  secret  means  of  destruction  could  not  have  been  resorted  to,  and  that 
the  substance  is  one  of  those  most  commonly  selected  by  a  murderer,  such 
as  arsenic,  tartar  emetic,  oxalic  acid,  or  corrosive  sublimate,  then  we  may 
expect  that  this  character  of  poisoning  will  be  made  evident  to  us,  and  that 
something  must  have  been  swallowed  by  the  patient  shortly  before  the 
alarming  symptoms  appeared.  By  observations  attentively  made,  it  may 
be  in  our  power  to  connect  the  appearance  of  the  symptoms  with  the  use  of 
a  particular  article  of  food,  and  thus  indirectly  lead  to  the  detection  of  a 
criminal.  Supposing  that  many  hours  have  passed  since  food  or  medicine 
was  taken  by  the  patient,  without  any  effect  ensuing — it  is  probable  that 
the  symptoms  are  due  to  natural  causes,  and  not  to  poison.  When  symptoms 
resembling  those  of  poisoning  speedily  follow  the  ingestion  of  food  or 
medicine,  there  is,  however,  reasonable  ground  for  suspicion ;  but  caution 
should  be  observed  in  drawing  inferences,  since  the  most  extraordinary 
coincidences  sometimes  present  themselves.  In  the  case  of  Sir  Theodosius 
Boughton,  who  was  poisoned  by  his  brother-in-law,  Donellan,  in  1781,  the 
fact  of  alarming  symptoms  coming  on  in  two  minutes  after  the  deceased  had 
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swallowed  what  was  supposed  to  be  a  simple  medicinal  draught,  was  most 
important  as  evidence  against  the  prisoner.  There  is  no  doubt  that  laurel- 
water  had  been  substituted  for  the  medicine  by  the  prisoner,  and  that  this 
had  caused  the  symptoms  which  preceded  death.  The  practice  of  substi- 
tuting poisonous  mixtures  for  medicinal  draughts  or  powders  is  by  no  means 
unusual,  although  it  might  be  supposed  to  indicate  a  degree  of  refinement 
and  knowledge  not  commonly  to  be  found  among  criminals.  Medical 
practitioners  are  thus  apt  to  be  imposed  upon,  and  the  following  case,, 
related  by  a  deceased  judge,  will  serve  as  a  caution  : — An  apothecary 
prepared  a  draught,  into  which  another  person  put  poison,  intending" 
thereby  to  destroy  the  life  of  the  patient  for  whom  the  medicine  was 
prescribed.  The  patient,  not  liking  the  taste  of  the  draught,  and  thinking 
there  was  something  suspicious  about  it,  sent  it  back  to  the  apothecary, 
who,  knowing  the  ingredients  of  which  he  had  composed  it,  and  wishing  to 
prove  to  his  patient  that  he  had  done  nothing  wrong,  drank  it  himself,  and 
died  from  the  effects.  He  was  thus  the  unconscious  agent  of  his  own 
death ;  and  though  the  draught  was  intended  for  another,  the  party  who- 
poisoned  it  was  held  guilty  of  murder. 

On  the  other  hand,  the  occurrence  of  symptoms  resembling  those 
produced  by  poisoning,  soon  after  food  or  medicine  has  been  taken,  may 
be  a  pure  coincidence.  In  such  a  case,  poison  is  always  suspected  by  the 
vulgar  ;  and  it  will  be  the  duty  of  a  medical  jurist  to  guard  against  the 
encouragement  of  such  a  suspicion,  until  he  has  strong  grounds  to  believe 
ii  to  be  well  founded.  No  public  retractation  or  apology  can  ever  make 
amends  for  the  injury  which  may  in  this  way  be  inflicted  on  the  reputa- 
tion of  another;  for  those  who  hear  the  accusation  may  never  hear  the 
defence.    In  all  such  practitioner  may  entertain  a  suspicion,  but, 

until  confirmed  by  facts,  he  should  avoid  expressing  it  or  giving  it  publicity. 
When  death  is  not  a  consequence,  it  is  difficult  to  clear  up  such  cases, 
except  by  the  aid  of  a  chemical  analysis ;  but  this,  as  we  know,  is  not 
always  applicable.  If  death  ensue,  the  real  cause  is  usually  apparent, 
and  a  suspicion  of  poisoning  is  thus  often  removed  by  an  examination 
of  the  body. 

3.  In  poisoning,  when  several  partake  at  the  same  time  of  the  same  food  or 
■medicine  (mixed  with  poison),  all  suffer  from  similar  symptoms. — This 
character  of  poisoning  cannot  always  be  procured  ;  but  it  furnishes  good 
evidence  of  the  fact  when  it  exists.  Thus,  supposing  that  after  a  meal 
made  by  several  persons  from  the  same  dish,  only  one  suffers,  the  sus- 
picion of  poisoning  is  considerably  weakened.  The  poisoned  article  of 
food  may  be  detected  by  observing-  whether  they  who  suffer  under  any 
symptoms  of  poisoning,  have  partaken  of  one  particular  solid  or  liqnid 
in  common.  In  a  case  of  accidental  poisoning  at  a  dinner-party,  a 
medical  man  who  was  present  observed  that  those  who  suffered  had  taken 
port-wine  only  :  the  contents  of  the  bottle  were  examined,  aud  found 
to  be  a  saturated  solution  of  arsenic  in  wine.  In  general,  considerable 
reliance  may  be  placed  upon  this  character,  because  it  is  improbable  that 
any  common  cause  of  disease  should  suddenly  attack  with  violent  symptoms 
of  a  similar  kind  many  healthy  persons  at  the  same  time,  and  Avithin  a 
short  period  after  having  partaken  of  food  together.  We  must  beware 
of  supposing  that,  when  poison  is  really  present,  all  will  be  attacked  with 
precisely  similar  symptoms ;  because  there  are  many  circumstances  which 
may  modify  their  nature  and  progress.  In  general  that  person  who  has 
partaken  most  freely  of  the  poisoned  dish  will  suffer  most  severely  ;  but 
even  this  does  not  always  follow.  There  is  a  well-known  case,  recorded 
by  Bonnet,  where,  among  several  persons  who  partook  of  a  dish  poisoned 
with  arsenic,  they  who  had  eaten  little  and  did  not  vomit,  speedily  died  ; 
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•while  others  who  had  partaken  largely  of  the  dish,  and  had  inconsequence 
vomited  freely,  recovered. 

It  was  just  now  remarked,  that  there  is  no  disease  resembling  poison- 
ing which  is  likely  to  attack  several  healthy  persons  at  the  same  time, 
and  in  the  same  manner.  This  is  undoubtedly  true  as  a  general  principle, 
but  the  following-  case  will  show  that  mistakes  may  occasionally  arise 
even  under  these  circumstances.  It  occurred  in  London,  during  the  pre- 
valence of  the  malignant  cholera  in  the  year  1832.  Four  of  the  members 
of  a  family,  living  in  a  state  of  great  domestic  unhappiness,  sat  down 
to  dinner,  apparently  in  good  health:  some  time  after  the  meal,  the  father, 
mother,  and  daughter  were  suddenly  seized  with  violent  vomiting  and 
purging.  The  evacuations  were  tinged  with  blood,  while  the  blueness 
of  the  skin,  observed  in  cases  of  malignant  cholera,  was  absent.  Two  of 
these  persons  died.  The  son,  who  was  known  to  have  borne  ill-will 
against  his  father  and  mother,  and  who  suffered  no  symptoms  on  this 
occasion,  was  accused  of  having  poisoned  them.  At  the  inquest,  however, 
it  was  clearly  shown  by  the  medical  attendant,  that  the  deceased  persons 
had  really  died  of  malignant  cholera,  and  there  was  no  reason  to  suspect 
that  any  poison  had  been  administered  to  them.  In  this  instance  it  will 
be  perceived  that  symptoms  resembling  those  of  irritant  poisoning  appeared 
suddenly  in  several  individuals  in  perfect  health,  and  shortly  after  a  meal. 
We  hereby  learn  that  the  utility  of  any  rules  for  investigating  cases  of 
poisoning,  depends  entirely  on  the  judgment  and  discretion  with  which 
they  are  applied  to  particular  cases. 

It  is  well  to  bear  in  mind,  in  conducting  these  inquiries,  that  symptoms 
resembling  those  produced  by  irritant  poison,  may  be  sometimes  traced  to 
food.  Meat  rendered  unwholesome  by  disease  or  decay,  pork,  bacon, 
sausages,  cheese  and  bread,  as  well  as  certain  kinds  of  shell-fish,  may  give 
rise  to  symptoms  of  poisoning,  and  even  cause  death.  Such  cases  may  be 
regarded  as  poisoning  by  animal  or  vegetable  irritants.  All  the  characters 
above  described,  as  indicative  of  poisoning,  may  be  observed,  and  the 
difficulty  of  forming  an  opinion  is  often  increased  by  the  fact  that  some  of 
the  persons  attacked  may  have  previously  partaken  of  the  same  kind  of 
food  without  inconvenience. 

4.  The  discovery  of  poison  in  the  food  taken,  in  the  matters  vomited,  or  in 
tht  excretions. — One  of  the  strongest  proofs  of  poisoning  in  the  living 
subject,  is  the  detection  of  poison  by  chemical  analysis,  either  in  the  food 
taken  by  the  person  labouring  under  its  effects,  or  in  the  matters  vomited, 
or,  after  the  lapse  of  a  few  hours,  in  the  urine,  or,  if  of  a  vegetable 
nature,  by  a  microscopical  examination.  The  evidence  is  of  course  more 
satisfactory  when  the  poison  is  detected  in  the  matters  vomited,  and 
more  especially  in  the  urine,  than  in  the  food ;  because  this  will  show 
that  it  has  really  been  taken,  and  it  will  readily  account  for  the  symptoms. 
If  the  vomited  matters  have  been  thrown  away,  we  must  examine  the 
food  of  which  the  patient  may  have  partaken.  Should  the  results  in  both 
cases  be  negative,  and  no  trace  of  poison  be  found  in  the  urine,  it  is 
probable  that  the  symptoms  were  due  to  disease. 

In  investigating  a  case  of  poisoning  in  a  living  subject,  a  medical  jurist 
must  remember,  that  poisoning  is  sometimes  feigned,  and  at  others  imputed. 
It  is  easy  for  an  artful  person  to  put  poison  into  food,  as  well  as  to  intro- 
duce it  into  the  matters  vomited  or  discharged  from  the  bowels,  and  to 
accuse  another  of  having  administered  it.  There  are  few  of  these  accusers 
who  go  so  far  as  to  swallow  poison  under  such  circumstances,  as  there 
is  a  great  dread  of  poisonous  substances  among  criminals  ;  and  it  will  be 
at  once  apparent,  that  it  would  require  a  person  well  versed  in  toxicology 
to  feign  a  series  of  symptoms  which  would  impose  upon  a  practitioner  at 
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all  acquainted  with  the  subject.  In  short,  the  difficulty  reduces  itself  to 
this  : — What  inference  can  be  drawn  from  a  chemical  detection  of  poison 
in  food  ?  All  that  a  medical  man  can  say  is,  whether  poison  is  or  is  not 
present  in  a  particular  article  of  food  :  he  must  leave  it  to  the  authorities 
of  the  law  to  develop  the  alleged  attempt  at  administration.  If  the 
poison  has  been  actually  administered  or  taken,  then  we  should  expect 
to  find  that  the  person  had  suffered  from  the  usual  symptoms.  The 
absence  of  these  symptoms  would  be  a  strong  fact  against  the  alleged 
administration.  The  detection  of  poison  in  the  matters  vomited,  affords 
no  decisive  proof  that  it  has  been  swallowed,  except  under  two  circum- 
stances:— 1.  When  the  accuser  has  previously  laboured  under  the  usual 
symptoms  of  poisoning,  in  which  case  there  can  be  no  feigning,  and  the 
question  of  imputation  is  a  matter  to  be  established  by  general  evidence. 
2.  When  the  matters  are  actually  vomited  into  a  clean  vessel  in  the 
presence  of  the  medical  attendant  himself,  or  of  some  person  on  whose 
testimony  perfect  reliance  can  be  placed.  The  detection  of  absorbed 
poison  in  the  urine  or  saliva,  furnishes  a  clear  proof  that  poison  has  been 
taken,  that  it  has  passed  into  the  blood,  and  has  been  subsequently 
eliminated  by  the  kidneys  or  the  salivary  glands. 


CHAPTER  12. 

ON  THE  EVIDENCE  OP  POISONING  IN  THE  DEAD  BODY — PERIOD  AT  WHICH 
POISONS  PROVE  FATAL — CHRONIC  POISONING — APPEARANCES  PRODUCED  BT 
THE  DIFFERENT  CLASSES  OF  POISONS — REDNESS  OF  THE  MUCOUS  MEMBRANE 
MISTAKEN  FOR  INFLAMMATION — ULCERATION  AND  CORROSION — SOFTENING — 
PERFORATION  OF  THE  STOMACH  FROM  POISON  AND  DISEASE. 

Supposing  that  the  person  is  dead,  and  we  are  required  to  determine  whether 
the  case  is  one  of  poisoning  or  not,  we  must,  in  the  first  instance,  endeavour 
to  ascertain  all  the  particulars  which  have  been  considered  in  the  last 
chapter  as  indicative  of  poisoning  in  the  living  subject.  Should  the 
deceased  have  died  from  poison,  the  circumstances  of  the  attack,  and  the 
symptoms  preceding  death,  ought  to  correspond  with  the  characters  already 
described ;  and  in  these  investigations,  it  is  well  to  bear  in  mind  the 
following  rule  : — There  is  no  one  symptom  or  pathological  condition  which 
is  peculiar  to  poisoning  ;  but  at  the  same  time  there  is  probably  no  disease 
which  presents  all  those  characters  which  are  met  with  in  a  special  case 
of  poisoning.  The  additional  evidence  to  be  derived  from  the  death  of  a 
person,  may  be  considered  under  the  following  heads  : — 

1.  The  time  at  tvhich  death  takes  place  after  the  first  occurrence  of 
symptoms. — This  question  requires  examination,  because  the  more  common 
poisons,  when  taken  in  fatal  doses,  generally  cause  death  within  definite 
periods  of  time.  By  an  attention  to  this  point,  we  may,  in  some  instances, 
be  enabled  to  negative  a  charge  of  poisoning,  and  in  others  to  form  an 
opinion  of  the  kind  of  poison  which  has  been  taken.  In  a  court  of  law 
a  medical  practitioner  is  often  required  to  state  the  usual  period  of  time 
within  which  poisons  prove  fatal.  It  is  to  be  observed  that,  not  only  do 
poisons  differ  from  each  other  in  this  respect,  but  that  the  same  substance, 
according  to  the  form  or  quantity  in  which  it  has  been  taken,  may  differ  in 
the  rapidity  of  its  action.  A  large  dose  of  prussic  acid,  i.e.  from  half  a 
fluid  ounce  to  an  ounce  of  two  per  cent,  acid,  may  destroy  life  in  less  than 
tvvominntes.  In  ordinary  cases  of  poisoning  by  this  substance  a  person  dies — 
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i.e.  all  signs  of  life  have  commonly  ceased — in  from  ten  to  twenty  minutes: 
if  he  survives  half  an  hour,  there  is  some  hope  of  recovery.  In  the  case  of 
seven  epileptics,  accidentally  poisoned  by  a  similar  dose  of  this  acid  in  one 
of  the  Parisian  hospitals,  the  first  died  in  about  twenty  minutes,  the 
seventh  survived  three-quarters  of  an  hour.  Oxalic  acid,  one  of  the  most 
energetic  of  the  common  poisons,  when  taken  in  a  dose  of  from  half  an 
ounce  to  an  ounce  may  destroy  life  in  from  ten  minutes  to  an  hour  :  if  the 
poison  is  not  perfectly  dissolved  when  swallowed,  it  is  a  longer  time  in 
proving  fatal.  The  strong  mineral  acids,  in  poisonous  doses,  destroy  life  in 
about  eighteen  or  twenty-four  hours.  Arsenic  in  the  form  of  arsenious 
oxide  or  acid  (white  arsenic),  operates  fatally  in  from  eighteen  hours  to 
three  or  four  days.  It  has,  however,  in  more  than  one  instance,  killed  a 
person  in  two  hours.  Opium,  either  as  a  solid  or  in  the  form  of  laudanum, 
commonly  proves  fatal  in  from  six  to  twelve  hours  ;  but  it  has  been  known, 
in  several  instances,  to  destroy  life  in  less  than  three  hours  :  those  who 
survive  the  effects  of  this  poison  for  twelve  hours,  are  considered  to  have  a 
fair  chance  of  recovery.  This  must  be  understood  to  be  merely  a  state- 
ment of  the  average  results,  as  nearly  as  we  are  warranted  in  giving  an 
opinion  ;  but  the  medical  jurist  will  of  course  be  aware  that  the  fatal  period 
may  be  protracted  or  shortened,  according  to  all  those  circumstances 
which  have  been  elsewhere  stated  to  affect  the  action  of  poisons. 

There  are  various  forms  which  this  question  may  assume.  It  may  be 
said  that  the  death  of  a  person,  alleged  to  have  taken  poison,  has  occurred 
too  rapidly  or  too  slowly  to  justify  a  suspicion  of  poisoning.  The  following 
case  will  serve  as  an  illustration  :  A  woman  of  the  name  of  Russell  was 
tried  and  convicted  (Lewes  Sum.  Ass.,  1826),  for  the  murder  of  her 
husband,  by  poisoning  him  with  arsenic.  The  poison  was  detected  in 
the  stomach  ;  but  the  fact  of  poisoning  was  disputed  by  some  medical 
witnesses  for  this  among  other  reasons,  that  the  deceased  had  died  three 
hours  after  the  only  meal  at  which  the  poison  could  have  been  administered 
to  him.  The  authority  of  Sir  A.  Cooper  and  others  was  cited  to  show  that, 
according  to  their  experience,  they  had  never  known  a  case  of  poisoning  by 
arsenic  to  have  proved  fatal  in  less  than  seven  hours.  This  may  be 
admitted,  but,  at  the  same  time,  there  was  sufficient  authority  on  the  other 
side  to  establish  that  some  cases  had  actually  proved  fatal  in  three  or  four 
hours.  So  far  as  this  objection  was  concerned,  the  prisoner  was  properly 
convicted.  In  reference  to  the  medical  question  raised  at  this  trial,  we  may 
observe  that  two  cases  have  occurred  in  which  the  individuals  died 
certainly  within  two  hours  after  taking  arsenic ;  and  several  instances 
have  been  reported,  in  which  death  has  taken  place  in  from  three  to  four 
hours  after  the  administration  of  this  poison.  It  seems  extraordinary  in 
the  present  day,  that  any  attempt  should  have  been  made  by  a  professional 
man  to  negative  a  charge  of  criminal  poisoning  upon  so  weak  a  ground  as 
this  ;  but  this  opinion  was  expressed  many  years  ago,  when  the  facts 
connected  with  poisoning  were  but  little  known.  It  is  quite  obvious  that 
there  is  nothing,  so  far  as  we  know,  to  preveut  arsenic  from  destroying  life 
in  an  hour,  or  even  within  a  shorter  period.  A  case  will  be  related,  in 
which  death  took  place  from  arsenic  pi^obably  within  twenty  minutes. 
(This  is  a  very  doubtful  case. — Ed.)  These  matters  can  be  settled  only  by 
a  careful  observation  of  numerous  cases,  and  not  by  any  a  'priori  reasoning, 
or  by  a  limited  individual  experience. 

In  all  instances  of  sudden  death  there  is  generally  a  strong  tendency  on 
the  part  of  the  public  to  suspect  poisoning.  They  do  not  consider  that 
persons  may  die  a  natural  death  suddenly,  as  well  as  slowly ;  or,  as  we  shall 
presently  see,  that  death  may  really  take  place  slowly,  and  yet  be  due  to 
poison.    This  prejudice  often  gives  rise  to  the  most  unfounded  sus- 
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picions  of  poisoning,  and,  at  the  same  time,  leads  to  cases  of  chronic  or  slow 
poisoning  being  frequently  mistaken  for  natural  disease.  One  of  the  means 
recommended  for  distinguishing  narcotic  poisoning  from  apoplexy  or 
disease  of  the  heart,  is  the  difference  in  the  rapidity  with  which  death 
takes  place.  Thus,  apoplexy  or  disease  of  the  heart  may  prove  fatal  either 
instantly  or  within  an  hour.  The  only  poisons  likely  to  operate  with  such 
fatal  rapidity,  are  prussic  acid  and  nicotine.  Poisoning  by  opium  is 
commonly  protracted  for  five  or  six  hours.  This  poison  has  never  been 
known  to  destroy  life  instantaneously,  or  within  a  few  minutes.  Thus,  then, 
it  may  happen  that  death  will  occur  with  such  rapidity  as  to  render  it 
impossible,  under  the  circumstances,  to  attribute  it  to  narcotic  poison. 

Chronic  poisoning. — When  a  poison  destroys  life  rapidly,  it  is  called  a 
case  of  acute  poisoning,  to  distinguish  it  from  the  chronic  form,  i.e.  in 
which  death  takes  place  slowly.  Chronic  poisoning  is  a  subject  which 
frequently  requires  medico-legal  investigation.  Most  poisons,  when  their 
effects  are  not  rapidly  manifested,  owing  either  to  the  smallness  of  the 
dose  or  to  timely  treatment,  are  capable  of  slowly  undermining  the  powers 
of  life,  and  killing  the  patient  by  producing  emaciation  and  exhaustion. 
This  is  sometimes  observed  in  the  action  of  arsenic,  corrosive  sublimate, 
and  tartarated  antimony,  but  it  has  been  remarked  also  in  cases  of 
poisoning  by  the  mineral  acids  and  caustic  alkalies.  Death  is  here  an 
indirect  consequence ; — in  poisoning  by  the  acids  or  alkalies,  either 
stricture  of  the  gullet  is  induced,  or  the  lining  membrane  of  the  stomach 
is  destroyed,  and  the  process  of  digestion  impaired,  a  condition  which  leads 
to  exhaustion  and  death.  The  time  at  which  these  indirect  effects  may 
prove  fatal,  is  of  course  liable  to  vary.  A  person  has  been  known  to  die 
from  a  stricture  of  the  gullet,  brought  on  by  sulphuric  acid,  eleven  months 
after  the  poison  was  swallowed  ;  and  there  is  no  reason  to  doubt  that 
instances  may  occur  of  a  still  more  protracted  nature.  In  cases  of  chronic 
poisoning  there  is  sometimes  great  difficulty  in  assigning  death  exclusively 
to  the  original  action  of  the  poison,  since  the  habits  of  life  of  the  person,  a 
tendency  to  disease,  and  other  circumstances,  may  have  concurred  either 
to  accelerate  or  produce  a  fatal  result.  To  connect  a  stricture  of  the  gullet 
proving  fatal,  with  the  effects  of  poisoning  by  a  mineral  acid,  it  would  be 
necessary  to  show  that  there  was  no  tendency  to  this  disease  before  the 
acid  was  administered ;  that  the  symptoms  appeared  soon  after  the  first 
effects  of  the  poison  went  off  ;  that  these  symptoms  continued  to  become 
aggravated  until  the  time  of  death ;  and  lastly,  that  there  was  no  other 
cause  to  which  death  could  with  any  probability  be  referred.  These 
remarks  apply  equally  to  the  secondary  fatal  effects  of  any  poisons,  such,  for 
instance,  as  the  salivation  occasionally  induced  by  corrosive  sublimate,  and 
the  exhaustion  and  depression  which  are  caused  by  tartarated  antimony, 
when  the  acute  symptoms  of  poisoning  by  these  substances  have  passed 
away. 

Several  cases  have  come  before  our  tribunals,  in  which  the  facts 
connected  with  this  form  of  poisoning  were  of  some  importance,  e.g. 
that  of  Miss  Blandy,  tried  at  Oxford,  in  1752,  for  the  murder  of  her 
father  by  arsenic  ;  and  of  a  woman  named  Butterfield,  tried  at  Croydon 
in  1775,  for  the  murder  of  a  Mr.  Scawen,  by  administering  corrosive 
sublimate.  Another  case  may  be  mentioned,  that  of  Mrs.  Wooler  (Reg. 
v.  Wooler,  Durham  Wint.  Ass.,  1855),  in  which  it  was  proved  that 
the  deceased  had  been  under  the  influence  of  arsenic,  administered 
at  intervals  in  repeated  doses,  for  a  period  of  about  seven  weeks  before 
her  death.  She  died  from  exhaustion  and  the  secondary  effects  of 
the  poison.  In  three  other  cases  tartarated  antimony  was  the  poison 
selected.     It  was  given  in  repeated  doses,  over  different  periods,  and 
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caused  death,  by  the  specific  effects  of  poisoning-  in  a  chronic  form.  1.  The 
case  of  Ann  Palmer.  ('  Guy's  Hosp.  Rep.,'  1857.)  2.  The  case  of  Ml  Mullen 
(Liverpool  Sum.  Ass.,  1856),  in  which  a  woman  was  tried  and  convicted 
for  causing1  the  death  of  her  husband ;  and  3rd,  the  case  of  Reg.  v. 
Hanlman  (Lancaster  Sum.  Ass.,  1857),  in  which  a  man  was  convicted  of 
the  murder  of  his  wife.  In  most  cases,  murderers  destroy  life  by 
administering  poison  in  large  doses ;  but  in  the  instances  referred  to, 
small  doses  were  given  at  intervals,  a  fact  which,  in  some  of  them,  led  to  a 
medical  doubt  of  the  real  cause  of  the  symptoms.  The  case  of  Isabella 
Banks  (  Beg.  v.  Smethurst,  C.  C.  C,  Aug.,  1859)  gave  rise  to  a  conflict  of 
medical  opinion  respecting  the  cause  of  death.  Julius  and  Bird,  who 
attended  the  deceased  throughout  her  illness  of  about  a  month's  duration, 
Todd,  and  the  author,  referred  the  symptoms  and  cause  of  death  to 
•chronic  poisoning  by  antimony  and  arsenic,  and  in  confirmation  of  this 
■opinion  traces  of  antimony  were  found  by  Odling  and  the  author  in  the 
intestines  after  death.  A  small  quantity  of  arsenic  was  also  found  in  an 
evacuation  passed  by  the  deceased  three  days  before  her  death.  Tyler, 
Smith,  Richardson,  and  others,  referred  the  symptoms  and  appearances 
partly  to  pregnancy,  and  partly  to  a  sudden  attack  of  severe  dysentery. 
The  jury  found  the  accused  guilty,  but  upon  the  doubt  raised  respecting 
the  cause  of  death,  the  accused  was  subsequently  pardoned. 

A  similar  question  arose  in  Beg.  v.  Winslow  (Liverpool  Aut.  Ass., 
1860).  The  prisoner  was  charged  with  the  murder  of  a  Mrs.  James 
by  administering  to  her  small  doses  of  antimony.  The  suspicions  of 
Cameron,  who  attended  deceased,  were  excited  by  the  intermittent  and 
violent  nature  of  the  vomiting,  as  well  as  by  the  extreme  depression. 
Antimony  was  found  in  the  urine  and  faeces  by  Edwards ;  and,  after  death, 
this  substance  was  discovered,  in  small  quantity,  in  the  viscera,  by  Edwards, 
Miller,  and  the  author.  The  deceased  was  at  the  time  labouring  under 
malignant  disease  of  the  caecum,  but  it  was  alleged  that  the  antimony  had 
accelerated  her  death.  The  jury  acquitted  the  accused.  The  examination 
•of  the  bodies  of  the  sister  of  deceased,  as  well  as  of  two  other  members  of 
the  family,  led  to  the  discovery  of  antimony,  also  in  small  quantity,  in  the 
viscera  of  each  ;  and  from  the  nature  of  the  symptoms  preceding  death, 
as  well  as  the  general  healthiness  of  the  organs,  no  doubt  was  entertaiued 
by  the  medical  witnesses  that  all  these  persons,  members  of  the  same 
household,  had  died  from  the  effects  of  antimony  administered  at  intervals 
in  small  doses.  A  set  of  cases  somewhat  similar  was  brought  to  light  by 
•certain  inquests  on  exhumed  bodies  at  Bilston  (Dec,  1871).  Three  children 
in  a  family  died  at  different  times,  under  similar  symptoms.  Hill  found 
antimony  in  two  of  the  bodies,  and  the  body  of  a  third  child  was  exhumed 
after  two  months'  burial,  and  antimony  was  also  found  in  it.  It  appears 
that  this  child  died  on  Oct.  10,  and  its  death  was  registered  on  the  13th 
of  that  month  as  death  from  'asthenia,'  and  'gastric  fever'  'six  days.' 
They  all  received  medical  attendance,  and  their  names,  it  is  stated,  were 
■entered  in  some  burial  club. 

The  occurrence  of  such  cases  as  these,  suggests  grave  reflections  on 
the  insecurity  of  life,  when  poison  is  used  with  skill  and  cunning,  and 
they  demonstrate  the  inefficiency  of  the  present  system  of  registering- 
•causes  of  death. 

These  cases  show  that  medical  men,  in  signing  certificates,  do  not 
sufficiently  inquire  into  the  nature  of  the  fatal  illness,  or  the  cause  of 
death  (see  'Lancet,'  1870,  II.  p.  341)  :  but  this  is  an  evil  which  admits  of 
an  easy  remedy.  The  public  have  much  more  to  dread  in  the  fact  that, 
even  in  plain  cases  of  poisoning,  some  physicians  of  experience  and  repute 
have  been  unable  to  discriminate  the  symptoms  from  those  of  natural 
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disease.    Thus,  in  the  notorious  case  of  William  Palmer,  one  physieian 
who  appeared  for  the  defence,  affirmed  that  the  symptoms  under  which 
Cook  died  were  those  of  angina  pectoris  ;  while  another  physician,  also- 
employed  for  the  defence,  assigned  death  to  epilepsy  with  tetanic  com- 
plications.   The  witnesses  came  forward  as  experts  to  maintain  these 
views.    In  reference  to  the  death  of  Ann  Palmer,  which  was  caused  by 
doses  of  antimony,  the  solid  sulphide  of  this  metal  was  found  in  the 
stomach  after  death,  while  the  metal  itself  pervaded  the  whole  of  the 
tissues.    A  respectable  physician,  with  only  a  superficial  knowledge  o£ 
the  real  facts  of  the  case,  wrote  a  pamphlet  to  prove  that  this  woman  had 
died  from  an  attack  of  cholera.    If  these  persons  had  been  called  in  to 
attend  these  two  victims  of  secret  poisoning  while  living,  it  is  quite 
obvious  that  they  would  have  had  no  suspicion  of  poisoning,  and  that 
they  would  have  respectively  certified  that  death  was  caused  in  the  one 
case  by  angina  pectoris  or  epilepsy,  and  in  the  other  by  cholera.  They 
would  thus  have  effectually  screened,  under  erroneous  medical  certificates, 
the  acts  of  a  man  who  is  admitted  to  have  been  the  greatest  criminal  of 
the  age.    If  physicians  of  some  standing  and  professed  experts,  can  thus 
overlook  ordinary  cases  of  poisoning,  it  is  not  surprising  that  general 
practitioners,  who  have  not  given  special  attention  to  the  subject  of 
toxicology,  should  fall  into  the  error  of  granting  erroneous  medical  certifi- 
cates, and  of  certifying  that  death  from  arsenic  or  opium  was  due  to 
cholera,  convulsions,  or  apoplexy. 

In  1889  the  bodies  of  three  persons  were  exhumed,  and  the  viscera 
examined  by  the  editor.  All  died  of  arsenical  poisoning,  and  these  persons 
were  inmates  of  a  house  at  Deptford,  in  which  several  other  deaths  had 
occurred  within  the  space  of  two  years.  They  were  nearly  all  attended 
during  their  last  illness  by  one  medical  man,  in  whose  mind  no  suspicion 
of  foul  play  had  apparently  risen. 

The  characters  of  chronic  poisoning  have  of  late  years  acquired  a 
special  interest  for  the  medical  jurist.  There  is  a  difficulty  about  them 
which  no  accuracy  of  observation  or  judgment  can  surmount.  The  poison 
or  poisons,  if  found  in  the  dead  body  at  all,  must  necessarily  exist  in 
fractional  parts  of  a  grain.  This  alone  will  be  sufficient  to  create  a 
doubt  whether  death  has  been  caused  by  the  poison,  although  it  is  quite 
consistent  with  medical  experience  that  a  person  may  die  from  chronic 
poisoning,  and  little  or  none  of  the  poison  be  found  in  the  body  after 
death.  In  the  case  of  Mrs.  James  (Beg.  v.  Winslow),  not  more  than  the 
tenth  part  of  a  grain  was  found  in  the  whole  of  the  tissues  of  the  body  ; 
in  the  case  of  Isabella  Banks  (Beg.  v.  Smethurst),  the  quantity  was  small ; 
while  in  the  case  of  Mrs.  Peters,  of  Yeovil,  examined  by  Herapath,  none 
was  found  in  the  body,  although  this  chemist  had  extracted  a  quantity 
of  antimony  from  the  urine  of  deceased,  in  less  than  nine  days  before 
her  death.  In  this  case  Garland  had  also  found  antimony  in  the 
evacuations  during  life,  and  had  referred  the  intermittent  irritation  of 
the  stomach  and  bowels,  from  which  deceased  had  suffered,  to  the  secret 
use  of  this  mineral.  The  jury  returned  a  verdict  that  deceased  had 
died  from  disease  and  that  death  was  accelerated  by  some  irritant. 
('Lancet,'  1860,  II.  p.  119.)  On  some  trials  for  poisoning  it  has  been  a 
contested  scientific  question,  whether  a  person  can  die  from  poison  and  no 
trace  of  the  poison  remain  in  the  body.  Herapath's  evidence  in  Peters' 
case  not  only  proves  the  affirmative,  but  goes  to  show  that  antimony 
may  act  fatally  and  be  entirely  eliminated  from  the  system  in  about  a 
week.    ('  Med.  Times  and  Gaz.,'  1860,  II.  pp.  190,  271,  317.) 

2.  Evidence  from  appearances  in  the  body. — One  of  the  chief  means  of 
determining  whether  a  person  has  died  from  poison,  is  an  examination  of 
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the  body  after  death.  In  relation  to  external  appearances,  there  are  none 
which  are  specially  indicative  of  poisoning  upon  which  we  can  safely  rely. 
It  was  formerly  supposed  that  the  bodies  of  persons  who  were  poisoned, 
putrefied  more  rapidly  than  those  of  others  who  had  died  from  natural 
disease;  and  evidence  for  or  against  poisoning  was  at  one  time  derived 
from  the  external  appearance  of  the  body.  This  is  now  known  to  be  an 
error :  the  bodies  of  persons  poisoned  are  not  more  rapidly  decomposed, 
coeteris  paribus,  than  those  of  others  who  have  died  a  sudden  and  violent 
death  from  any  cause  whatever. 

Irritant  poisons  act  chiefly  upon  the  stomach  and  intestines,  which 
they  irritate,  inflame,  and  corrode.  We  may  likewise'  meet  with  all 
the  consequences  of  inflammation,  such  as  softening,  thickening,  ulcera- 
tion, perforation,  or  gangrene.  Sometimes  the  coats  of  the  viscera  ai*e 
thickened,  at  other  times  thinned  and  softened,  by  the  action  of  an 
irritant. 

Neurotic  poisons  do  not  commonly  leave  any  well-marked  appearances 
in  the  body.  The  stomach  and  intestines  may  present  no  unnatural 
changes.  There  may  be  greater  or  less  fulness  of  the  vessels  of  the  brain 
and  spinal  marrow,  as  well  as  of  their  membranes ;  but  even  this  is  often 
so  slight  as  to  escape  notice,  unless  attention  be  particularly  directed  to 
these  organs.    Effusion  of  blood  is  rarely  found. 

The  so-called  Narcotico-irritant  or  Cerebrospinal  poisons  may  affect 
either  the  brain  or  the  stomach  and  bowels,  and  commonly  all  these  parts 
according  to  their  peculiar  mode  of  action. 

It  is  important  to  bear  in  mind,  that  both  Irritants  and  Neurotics  may 
destroy  life  without  leaving  any  appreciable  changes  in  the  body.  To 
such  cases  as  these,  the  remarks  about  to  be  made  do  not  apply.  The 
proofs  of  poisoning  must,  in  such  exceptional  cases,  be  procured  entirely 
from  other  sources.  Any  evidence  derivable  from  the  appearances  in  the 
body  of  a  person  poisoned,  will  be  imperfect  unless  we  are  able  to  dis- 
tinguish them  from  those  analogous  changes  often  met  with  as  the  results 
of  ordinary  disease.  These  are  confined  to  the  mucous  membrane  of  the 
stomach  and  bowels.  They  are  redness,  ulceration,  softening,  and  per- 
foration. Each  of  these  conditions  may  depend  upon  disease,  as  well  as 
upon  the  action  of  irritant  poisons. 

Redness. — It  is  a  main  character  of  the  irritants  to  produce,  as  a  result 
of  inflammation,  redness  of  the  mucous  or  lining  membrane  of  the  stomach 
and  small  intestines.  This  redness,  when  first  seen,  is  usually  of  a  deep 
crimson  colour,  becoming  brighter  by  exposure  to  air.  It  may  be  diffused 
over  the  whole  mucous  membrane  :  at  other  times  it  is  seen  in  patches, 
dots,  or  lines  (striae),  spread  irregularly  over  the  surface  of  the  stomach. 
It  is  sometimes  met  with  at  the  smaller  (pyloric),  but  more  commonly  at 
the  larger  (cardiac)  end  of  this  organ,  and  again  we  occasionally  find  the 
folds  or  prominences  only  of  the  mucous  membrane  presenting  this  red 
or  inflamed  appearance.  Redness  of  the  mucous  membrane  may,  how- 
ever, be  due  to  gastritis  or  gastro-enteritis  as  a  result  of  disease ;  and  in 
order  to  assign  the  true  cause  of  the  inflammation,  it  will  be  necessary  to 
have  an  account  of  the  symptoms  preceding  death,  or  some  chemical 
proof  of  the  existence  of  irritant  poison  in  the  contents  of  the  stomach  or 
the  tissues  of  the  body. 

In  the  healthy  state,  the  mucous  membrane  of  the  stomach  is  pale 
and  grey,  except  during  digestion,  when  it  is  slightly  reddened  ;  and 
some  observers  have  remarked  that  a  slight  redness  has  often  remained 
in  the  stomachs  of  those  who  have  died  during  the  performance  of  the 
digestive  process.  When  in  contact  with  the  spleen  or  liver,  after  death, 
the  stomach  is  apt  to  acquire  a  deep  livid  colour  from  the  transudation  of 
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blood  ;  and  it  is  well  known  that  the  bowels  acquire  a  somewhat  similar 
colour  from  the  gravitation  of  blood  which  always  takes  place  after  death. 
None  of  these  appearances  ought  to  be  mistaken  for  the  action  of  an 
irritant  poison. 

There  is  an  important  class  of  cases  in  which  redness  of  the  mucous 
membrane  of  the  stomach  is  found  after  death,  not  dependent  on  the  action 
of  poison  or  on  any  easily  assignable  cause.  These  cases,  owing  to  their 
being  so  little  known,  and  involved  in  much  obscurity,  deserve  the 
attention  of  medical  jurists,  since  the  appearances  closely  resemble  those 
produced  by  irritant  poison.  A  person  may  die  without  suffering  from 
any  symptoms  of  disordered  stomach ;  but  on  an  inspection  of  the  body,  a 
general  redness  of  the  mucous  membrane  of  this  organ  will  be  found,  not 
distinguishable  from  the  redness  which  is  so  commonly  seen  in  arsenical 
poisoning.  Several  cases  of  this  kind  have  occurred ;  and  drawings 
which  have  been  made  of  the  appearances  presented  by  the  stomach,  aie 
preserved  in  the  Museum  collection  at  Guy's  Hospital.  This  condition  is 
slot  infrequent  after  death  from  heart  disease.  Tidy  was  of  opinion  that 
there  is  always  ecchymosis  of  the  stomach  after  death  from  arsenical 
poisoning ;  but  the  editor  has  met  with  several  cases  in  which  this  con- 
dition has  not  existed. 

The  redness  of  the  lining  membrane  of  the  stomach,  in  cases  of  poison- 
ing, is  so  speedily  altered  by  putrefaction,  when  circumstances  are  favour- 
able to  this  process,  as  frequently  to  render  it  impossible  for  a  witness  to 
speak  with  any  certainty  upon  its  cause.  Putrefactive  infiltration  from 
the  blood  contained  in  the  adjacent  viscera  and  muscles,  will  give  a 
reddish  appearance  to  a  stomach  otherwise  in  a  healthy  condition.  Great 
dispute  has  arisen  respecting  the  length  of  time  during  which  redness  of 
the  stomach  produced  by  an  irritant,  will  be  recognizable  and  easily  distin- 
guishable from  putrefactive  changes.  It  is  sufficient  to  say,  that  no 
certain  rule  can  be  laid  down  on  the  subject  :  it  must  be  left  to  the  know- 
ledge and  discretion  of  the  witness.  The  author  has  seen  the  well-marked 
appearances  of  inflammation  produced  by  arsenic  in  the  stomach  and 
duodenum  in  an  exhumed  body  twenty-eight  days  after  interment  (Eeg. 
v.  Jennings,  Berks  Lent  Ass.,  1845)  ;  and  in  other  instances,  the  reddened 
state  of  the  mucous  membrane,  in  a  case  of  arsenical  poisoning,  was  plainly 
perceptible  on  removing  a  layer  of  arsenic,  nineteen  months  and  twelve 
months  respectively  after  interment.  (See  on  this  question,  a  case  of 
suspected  poisoning  by  Orfila,  '  Ann.  d'Hyg.,'  1839,  1, 127.)  If,  however, 
there  should  be  a  reasonable  doubt  respecting  the  cause  of  redness,  and 
no  poison  is  detected,  it  would  be  unsafe  to  rely  upon  this  appearance  as 
evidence  of  poisoning. 

Ulceration. — In  irritant  poisoning,  the  stomach  is  occasionally  found 
ulcerated :  but  this  is,  comparatively  speaking,  a  rare  occurrence.  In 
such  cases  the  mucous  membrane  is  removed  in  small  distinct  circular 
patches,  under  the  edges  of  which  the  poison  (arsenic)  may  be  found. 
Ulceration  of  the  stomach  is  a  more  common  result  of  disease,  than  of  the 
action  of  poison.  As  a  consequence  of  disease,  it  is  very  insidious,  g'oing- 
on  often  for  weeks  together,  without  giving  any  indications  of  its  exist- 
ence, except  perhaps  slight  gastric  disturbance  with  occasional  nausea, 
vomiting,  and  loss  of  appetite.  In  this  case,  the  ulceration  is  commonly 
seen  in  small  circumscribed  patches.  It  is  worthy  of  remark,  as  a  means 
of  distinction,  that  ulceration  has  never  been  known  to  take  place  from 
arsenic  or  any  irritant  poison,  until  symptoms  indicative  of  irritant 
poisoning  have  occurred.  In  ulceration  from  disease,  the  mucous  mem- 
brane is  commonly  only  reddened  in  the  neighbourhood  of  the  ulcer.  In 
ulceration  from  poison,  the  redness  is  generally  diffused  over  other  parts 
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of  the  stomach,  as  well  as  over  the  duodenum  and  small  intestines.  A 
case,  however,  occurred  in  Guy's  Hospital,  some  years  ago,  in  which,  with 
a  small  circular  patch  of  ulceration  near  the  cardiac  opening,  the  whole 
mucous  membrane  was  red  and  injected  ;  but  this  singular  condition  of 
the  stomach,  so  closely  resembling  the  effects  of  an  irritant  poison,  was 
unaccompanied  by  any  marked  symptoms  of  irritation  during  life.  In 
disease,  however,  the  ulceration  may  be  at  the  pyloric  end  of  the  stomach. 
('  Guy's  Hosp.  Gaz.,'  1888,  p.  136.)  The  history  of  a  case  previous  to 
death  will  thus  commonly  enable  us  to  determine  to  what  cause  the  ulcera- 
tion found,  may  be  due.  Care  must  be  taken  to  distinguish  ulceration 
from  corrosion.  Ulceration  is  a  vital  process:  the  substance  of  a  part  is 
removed  by  the  absorbents  as  a  simple  result  of  inflammation.  Corrosion, 
on  the  other  hand,  is  a  chemical  action; — the  parts  are  removed  by  the 
immediate  contact  of  the  poison  :  they  are  decomposed :  their  vitality  is 
destroyed,  and  they  combine  with  the  corrosive  matter  itself.  Ulceration 
requires  time  for  its  establishment,  while  corrosion  is  either  an  instan- 
taneous or  a  very  rapid  effect. 

Softening. — The  coats  of  the  stomach  are  not  unfrequently  found  so 
soft  as  to  yield  and  break  down  under  very  slight  pi-essure :  and  this  may 
be  the  result  either  of  poisoning,  of  some  spontaneous  morbid  change 
in  its  structure  during  life,  or  of  the  solvent  action  of  the  gastric  juice 
after  death.  As  this  condition  of  the  stomach,  when  caused  by  poison, 
is  produced  by  those  substances  only  which  possess  corrosive  properties, 
it  follows  that  in  such  cases,  traces  of  their  action  will  be  perceived  in 
the  mouth,  throat,  and  gullet.  In  softening  from  disease,  the  change  will 
be  confined  to  the  stomach  alone,  and  it  is  commonly  found  only  at  the 
cardiac  or  greater  end  of  the  organ.  When  softening  is  really  caused  by 
an  irritant  poison,  it  is  generally  attended  by  other  striking  and  un- 
ambiguous marks  of  its  operation.  Softening  is  not  to  be  regarded  as 
a  common  character  of  poisoning :  it  is  only  an  occasional  appearance. 
The  author  has  met  with  an  instance  in  which  the  coats  of  the  stomach 
were  considerably  hardened  by  sulphuric  acid  ;  and  the  editor  has  found 
that  carbolic  acid  usually  hardens  the  tissues  with  which  it  comes  in 
contact.  Softening  can  never  be  inferred  to  have  proceeded  from  poison, 
unless  other  well-marked  changes  are  present,  or  unless  the  poison  is 
discovered  in  the  softened  parts.  The  stomachs  of  infants  have  been 
frequently  found  softened  from  natural  causes  :  such  cases  could  not  be 
mistaken  for  poisoning,  since  the  history  of  them  during  life,  the  want  of 
other  appearances  indicative  of  poisoning,  and  the  total  absence  of  poison 
from  the  viscera,  would  prevent  such  a  suspicion  from  being  entertained. 

Perforation. — The  stomach  may  become  perforated,  either  as  a  result 
of  poisoning  or  disease. 

Perforation  from  poisoning. — This  may  arise: — 1,  from  corrosion;  2, 
from  ulceration.  The  perfoi'ation  by  corrosion  is  by  far  the  most  common 
variety  of  perforation  from  poisoning.  It  is  occasionally  witnessed  when 
the  strong  mineral  acids  have  been  taken,  especially  sulphuric  acid. 
The  stomach,  in  such  cases,  is  blackened  and  extensively  destroyed,  the 
aperture  is  large,  the  edges  are  rough  and  irregular,  and  the  coats  are 
easily  lacerated.  The  acid  escapes  into  the  abdomen,  and  may  be  readily 
detected  there  by  chemical  analysis.  The  perforation  from  ulceration, 
caused  by  irritant  poison  (arsenic),  is  but  little  known.  There  are  but 
few  instances  on  record.  In  a  great  number  of  poisoned  subjects  ex- 
amined during  many  years  at  Guy's  Hospital,  not  a  single  case  occurred. 
It  must,  then,  be  looked  upon  as  a  rare  appearance  in  cases  of  irritant 
poisoning. 

Perforation  from  disease. — This  is  by  no  means  an  unusual  condition. 
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Many  cases  of  this  disease  will  be  found  reported,  elsewhere.  ('  Guy's 
Hosp.  Rep.,'  1839,  p.  8.)  It  is  invariably  fatal  when  it  proceeds  so  far 
that  the  contents  of  the  stomach  escape  into  the  abdomen  ;  but  sometimes 
the  stomach  becomes  glued  to  the  pancreas  or  other  organs  during  the 
ulcerative  process,  and  then  the  person  may  recover.  Several  instances 
of  this  kind  of  adhesion  have  been  met  with  in  inspections.  The  symp- 
toms from  perforation  commonly  attack  a  person  suddenly;  while  appa- 
rently enjoying  perfect  health.  Hence  these  cases  maybe  easily  mistaken 
for  those  of  irritant  poisoning.  The  principal  facts  observed  with  regard, 
to  this  formidable  disease  are  the  following : — 1.  It  often  attacks  young 
women  from  eighteen  to  twenty-three  years  of  age.  2.  The  preceding- 
illness  is  extremely  slight ;  sometimes  there  is  merely  loss  of  appetite, 
or  a  capricious  appetite  with  uneasiness  after  eating.  3.  The  attack 
commences  with  a  sudden  and  most  severe  pain  in  the  abdomen,  generally 
soon  after  a  meal.  In  irritant  poisoning  the  pain  usually  comes  on 
gradually,  and  slowly  increases  in  severity.  4.  Vomiting,  if  it  exists  at 
all,  is  commonly  slight,  and  is  chiefly  confined  to  what  is  swallowed. 
There  is  no  purging :  the  bowels  are  generally  constipated.  In  irritant 
poisoning  the  vomiting  is  usually  severe,  and  purging  is  seldom  absent. 
5.  The  person  dies  commonly  in  from  eighteen  to  thirty-six  hours  :  this 
is  also  the  average  period  of  death  in  the  most  common  form  of  irritant 
poisoning,  i.e.  by  arsenic ;  but  in  no  case  yet  recorded  has  arsenic  caused 
perforation  of  the  stomach  within  twenty-four  hours  ;  and  it  appears 
probable  that  a  considerable  time  must  elapse  before  such  an  effect  could 
be  produced  by  this  or  any  irritant.  6.  In  perforation  from  disease,  the 
symptoms  and  death  are  clearly  referable  to  peritonitis.  7.  As  a  result 
of  disease,  the  aperture  is  commonly  of  an  oval  or  rounded  form,  about 
half  an  inch  in  diameter,  situated  in  or  near  the  lesser  curvature  of  the 
stomach,  and  the  edges  are  smooth.  The  outer  margin  of  the  aperture  is 
often  blackened,  and  the  aperture  itself  is  funnel-shaped  from  within 
outwards,  i.e.  the  mucous  coat  is  the  most  removed,  and  the  outer  or 
peritoneal  coat,  the  least.  The  coats  of  the  stomach,  round  the  edge  of 
the  aperture,  are  usually  thickened  for  some  distance  ;  and  when  cut  they 
have  an  almost  cartilaginous  hardness.  These  characters  of  the  aperture 
will  not  alone  indicate  whether  it  is  the  result  of  poisoning  or  disease ; 
but  the  absence  of  poison  from  the  stomach,  with  the  want  of  other 
characteristic  marks  of  irritant  poisoning,  would  enable  us  to  say  that 
disease  was  the  cause.  Besides,  the  history  of  the  case  during  life  would 
materially  assist  us  in  our  judgment.  The  great  risk  in  all  these  cases 
is,  that  the  effects  of  disease  may  be  mistaken  for  those  of  poisoning;  for 
we  are  not  likely  to  mistake  a  perforation  caused  by  irritant  poison  for 
the  result  of  disease.  Notwithstanding  the  well-marked  differences 
above  described,  it  is  common  to  meet  with  cases  of  imputed  poisoning 
where  death  has  really  occurred  from  peritonitis  following  perforation 
from  disease :  one  of  them  will  be  found  elsewhere  recorded.  ('  Guy's 
Hosp.  Rep.,'  1850,  p.  226.)  In  another,  the  body  was  exhumed  after 
several  months'  burial,  and  the  stomach  was  found  perforated  from  dis- 
ease in  the  usual  situation. 

Spontaneous  or  gelatinized  perforation. — The  stomach  is  occasionally 
subject  to  a  spontaneous  change  by  which  its  coats  are  softened,  and  they 
give  way  generally  at  the  cardiac  or  greater  end.  As  the  effusion  of  the 
contents  of  the  organ  in  such  a  case  never  gives  rise  to  peritoneal  inflam- 
mation, and  no  symptoms  occur  prior  to  death  to  indicate  the  existence  of 
so  extensive  a  destruction  of  parts,  it  is  presumed  to  be  a  change  in  the 
dead  body,  and  the  coats  of  the  stomach  are  supposed  to  undergo  a  pro- 
cess of  solution  or  digestion.    It  is  commonly  attributed  to  the  solvent 
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•action  of  the  gastric  juice;  the  spleen,  diaphragm,  and  other  viscera  being 
sometimes  softened.  Wilks  thinks  that  this  post-mortem  or  cadaveric 
perforation  of  the  stomach  is  so  rare  a  condition,  that  it  is  not  met  with 
once  in  five  hundred  cases.  In  two  cases  in  which  it  was  observed,  one 
patient  had  died  from  albuminuria  and  the  other  from  head  affection  ; 
but  in  neither  of  these  could  there  be  found  any  peculiarities  regarding 
their  food,  the  time  of  the  last  meal,  or  the  state  of  the  bodies,  to  account 
for  the  spontaneous  destruction  of  the  coats  of  the  stomach.  (For  remarks 
on  this  subject  by  Budd,  see  1  Med.  Gaz.,'  vol.  39,  p.  895.)  In  Jan.,  1845, 
the  author  met  with  an  instance  of  this  perforation  in  a  child  between 
two  and  three  years  of  age.  It  was  seized  with  convulsions,  became 
insensible,  and  died  twenty-three  hours  afterwards.  After  death,  the 
greater  end  of  the  stomach  was  found  destroyed  to  the  extent  of  three 
inches,  and  the  edges  were  softened  and  blackened.  There  was  no  food 
in  the  stomach,  and  nothing  had  passed  into  the  organ  for  thirty-two 
hours  before  death.  It  was  therefore  impossible  to  ascribe  death  to  the 
perforation,  or  the  perforation  to  poison.  ('Med.  Gaz.,'  vol.  36,  p.  32.) 
An  inspection  of  the  body,  with  a  general  history  of  the  case,  will  com- 
monly suffice  to  remove  any  doubt  in  forming  an  opinion  whether  the 
extensive  destruction  so  commonly  met  with,  has  or  has  not  arisen  from 
poison.  Thus,  in  a  cadaveric  perforation,  the  aperture  is  generally 
situated  in  that  part  of  the  stomach  which  lies  to  the  left  of  the  cardia ; 
it  is  very  large,  of  an  irregular  form,  and  ragged  and  pulpy  at  the  edges, 
which  have  the  appearance  of  being  scraped.  The  mucous  membrane  of 
the  stomach  is  not  found  inflamed.  There  is  occasionally  slight  redness, 
with  dark  brown  or  almost  black  lines  (striae)  in  and  near  the  dissolved 
coats,  which  have  an  acid  reaction.  It  can  only  be  confounded  with 
perforation  by  the  action  of  corrosives ;  but  the  well-marked  symptoms 
during  life,  and  the  detection  of  the  substance  after  death,  together  with 
the  changes  in  the  throat  and  gullet,  will  at  once  indicate  the  perforation 
produced  by  corrosive  poison.  A  case  of  extensive  perforation  of  the 
stomach,  as  the  result  of  the  action  of  the  gastric  fluids,  has  been  reported 
by  Barnes.    (See  '  Med.  Gaz.,'  vol.  41,  p.  293.) 


CHAPTEB  13. 

UULES  TO  BE  OBSERVED  IN  INVESTIGATING  A  CASE  OF  POISONING  THE  INSPECTION 

OF  THE  BODY — THE    EXHUMATION  OF   BODIES  IDENTITY   OF    SUBSTANCES — 

PRESERVATION  OF  ARTICLES  FOR  ANALYSIS — USE    OF   NOTES  MEDICO-LEGAL 

REPORTS. 

When  a  practitioner  is  called  to  a  case  of  poisoning,  it  is  necessary  that 
he  should  know  to  what  points  he  ought  to  give  his  attention.  Every 
effort  should  be  made  by  him  to  save  life  when  the  individual  is  living; 
but  while  engaged  in  one  duty,  it  is  also  in  his  power  to  perform  another, 
supposing  the  case  to  be  one  of  suspected  criminal  poisoning,  namely, 
to  note  down  many  circumstances  which  may  tend  to  detect  the  per- 
petrator of  a  crime.  There  is  no  person  so  well  fitted  to  observe  these 
points  as  a  medical  man ;  but  it  unfortunately  happens,  that  many  facts 
important  as  evidence  are  often  overlooked.  The  necessity  for  observing 
and  recording  them  is  not  perhaps  generally  known.  A  medical  man 
need  not  make  himself  officious  on  such  occasions,  but  he  would  be 
unmindful  of  his  duty  as  a  member  of  society,  if  he  did  not  aid  the  course 
of  justice  by  extending  his  scientific  knowledge  to  the  detection  of  crime. 
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It  is  much  to  the  credit  of  the  medical  profession  that  the  crime  of  murder 
by  poisoning — a  form  of  death  from  which  no  caution  or  foresight  can 
protect  a  person — is  so  frequently  brought  to  light,  by  the  announcement 
of  suspicious  facts  of  a  medical  nature  to  magistrates  and  coroners  ; 
and  on  several  occasions  the  highest  compliments  have  been  passed  by 
judges  on  medical  practitioners  who  have  been  thus  indirectly  the  means 
of  bringing  atrocious  criminals  to  the  bar  of  justice. 

The  following  are  the  principal  points  which  demand  the  attention 
of  amedical  jurist  in  all  cases  of  suspected  poisoning : — 1.  With  respect  to — 

Symptoms. 

1.  The  time  of  their  occurrence,  and  their  nature.  2.  The  exact  period 
at  which  they  were  observed  to  take  place  after  a  meal,  or  after  food  or 
medicine  had  been  taken.    3.  The  oi'der  of  their  occurrence.   4.  Whether 
there  was  any  remission  or  intermission  in  their  progress,  or  whether  they 
continued  to  become  more  and  more  aggravated  until  death.   5.  Whether 
the  patient  had  laboured  under  any  previous  illness.    6.  Whether  the 
symptoms  were  observed  to  recur  more  violently  after  a  particular  meah 
or  after  any  particular  kind  of  food  or  medicine.    7.  Whether  the  patient 
has  vomited  : — the  vomited  matters,  if  any  (especially  those^rs^  ejected), 
should  be  procured :  their  odour,  colour,  and  acid  or  alkaline  reaction 
noted,  as  well  as  their  quantity.    8.  If  none  are  procurable,  and  the 
vomiting  has  taken  place  on  the  dress,  furniture,  or  floor  of  a  room — then 
a  portion  of  the  clothing,  sheet,  or  carpet,  may  be  cut  and  reserved  for 
analysis : — if  the  vomiting  has  occurred  on  a  deal  floor,  a  portion  of  the 
wood  may  be  scraped  or  cut  out : — or  if  on  a  stone  pavement,  then  a  clean 
piece  of  sponge  soaked  in  distilled  water  may  be  used  to  remove  any 
traces  of  the  substance.    The  vessel  in  which  vomited  matters  have 
been  contained  will  often  furnish  valuable  evidence,  since  heavy  mineral 
poisons  fall  to  the  bottom,  or  adhere  to  the  sides.    9.  Endeavour  to- 
ascertain  the  probable  nature  of  the  food  or  medicine  last  taken,  and 
the  exact  time  at  which  it  was  taken.    10.  Ascertain  the  nature  of  all  the 
different  articles  of  food  used  at  a  meal.    11.  Any  suspected  articles  of 
food,  as  well  as  the  vomited  matters,  should  be  sealed  up  as  soon  as 
possible  in  a  clean  glass  vessel,  labelled,  dated,  and  reserved  for  analysis. 
12.  Note  down,  in  their  own  words,  all  explanations  voluntarily  made  by 
parties  present,  or  who  are  supposed  to  be  concerned  in  the  suspected 
poisoning.    13.  Whether  more  than  one  person  partook  of  the  food  or 
medicine :  and  if  so,  whether  all  these  persons  were  affected,  and  how  ? 
14.  Whether  the  same  kind  of  food  or  medicine  had  been  taken  before 
by  the  patient  or  other  persons  without  ill  effects  following  ?    In  the 
event  of  the  death  of  the  patient,  it  will  be  necessary  for  the  practitioner 
to — 15.  Note  down  the  exact  time  of  death,  if  known,  and  thus  determine 
how  long  a  period  the  person  has  survived  after  having  been  first  attacked 
with  the  suspicious  symptoms.    16.  Observe  the  attitude  and  position  of 
the  body.    17.  Observe  the  state  of  the  dress.    18.  Observe  all  surround- 
ing objects.   Any  bottles,  paper-packets,  weapons,  or  spilled  liquids  lying 
about  should  be  collected  and  preserved.    19.  Collect  any  vomited  matters 
near  the  deceased.    Observe  whether  vomiting  has  taken  place  in  the 
recumbent  position  or  not.    If  the  person  has  vomited  in  the  erect  or 
sitting  posture,  the  front  of  the  dress  will  commonly  be  found  covered  with 
the  vomited  matters. 
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Inspection  of  the  Body. 

20.  Note  the  external  appearance  of  the  body,  whether  the  surface  is 
livid  or  pallid.  21.  Note  the  state  of  the  countenance.  22.  Note  all 
marks  of  violence  on  the  person,  or  discomposure  of  the"  dress,  marks  of 
blood,  &c.  23.  Observe  the  presence  or  absence  of  warmth  or  coldness  in 
the  legs,  arms,  abdomen,  mouth,  or  armpits.  24.  Note  the  presence  of 
rigidity  or  cadaveric  spasm  in  the  body.  To  give  any  value  to  the  two 
last-mentioned  characters,  it  is  necessary  for  the  practitioner  to  observe 
the  nature  of  the  floor  on  which  the  body  is  lying — whether  the  body  be 
clothed  or  naked,  young  or  old,  fat  or  emaciated.  These  conditions  create 
a  difference,  in  respect  to  the  cooling  of  the  body  and  the  access  of  rigidity. 
25.  If  found  dead — when  was  the  deceased  last  seen  living,  or  known  to 
have  been  alive  ?  26.  Note  all  circumstances  leading  to  a  suspicion  of 
suicide  or  murder.  27.  The  time  after  death  at  which  the  inspection  is 
made.  28.  Observe  the  state  of  the  abdominal  viscera.  If  the  stomach 
and  intestines  are  found  inflamed,  the  seat  of  inflammation  should  be 
exactly  specified ;  also  all  marks  of  softening,  ulceration,  effusion  of 
blood,  corrosion,  or  perforation.  The  stomach  should  be  removed  and 
placed  in  a  separate  vessel,  ligatures  being  applied  to  the  two  ends.  If 
cut  open  for  examination  at  this  period,  this  should  be  performed  in  a 
clean  dish,  and  with  such  care  that  none  of  the  contents  are  lost  or  are 
allowed  to  mix  with  the  contents  of  the  intestines.  29.  The  fluids  of  the 
stomach,  if  this  organ  is  opened  during  the  inspection,  should  be  collected 
in  a  clean  graduated  vessel : — notice  a,  the  quantity  ;  i,  the  odour  tried  by 
sevei-al  persons;  c,  the  colour  ;  d,  acid  or  alkaline  reaction  ;  e,  presence  of 
blood,  mucus,  or  bile ;  /,  presence  of  undigested  food ;  g,  other  special 
characters.  30.  The  contents  of  the  duodenum  should  be  separately 
collected,  ligatures  being  applied  to  it.  31.  Observe  the  state  of  the 
large  intestines,  especially  the  rectum,  and  note  the  condition  of  their 
contents.  The  discovery  of  hardened  fa3ces  in  the  rectum  would  prove 
that  purging  had  not  existed  shortly  before  death.  In  some  cases  this 
has  been  a  question  of  considerable  importance.  32.  The  state  of'  the 
windpipe,  throat,  and  gullet,  whether  there  are  in  these  parts  any  foreign 
substances,  or  marks  of  inflammation  and  corrosion.  This  is  of  essential 
importance,  as  it  throws  a  light  upon  the  question,  whether  the  poison 
swallowed  was  irritant  or  corrosive,  and  whether  it  had  or  had  not  a  local 
chemical  action.  It  also  removes  any  doubt  which  might  arise  respecting 
death  by  suffocation  from  mechanical  causes.  33.  Observe  the  state  of 
the  lungs  and  heart,  and  note  all  morbid  changes.  34.  Examine  the 
brain  and  spinal  marrow.  35.  The  condition  of  the  uterus,  ovaries,  and 
genital  organs  should  be  examined,  as  poison  has  been  sometimes  intro- 
duced into  the  system  by  the  vagina.  36.  The  liver  with  the  gall  bladder 
should  be  removed  for  a  chemical  examination.  37.  The  urinary  bladder, 
with  any  fluid  contained  in  it,  should  be  removed  and  placed  in  a 
separate  jar. 

Such  are  the  points  to  which,  in  the  greater  number  of  cases  of  sus- 
pected poisoning,  a  medical  jurist  should  attend.  By  means  of  these  data, 
noted  according  to  the  particular  case  to  which  they  are  adapted,  he  will 
in  general  be  enabled,  without  difficulty,  to  determine  the  probable  time 
of  death,  and  the  actual  means  by  which  death  was  brought  about.  He 
may  thereby  have  it  in  his  power  also  to  point  out  the  dish  or  article 
of  food  which  had  contained  the  poison,  if  the  case  be  one  of  poisoning  ; 
and  to  throw  light  upon  any  disputed  question  of  suicide  or  murder  in 


208 


INSPECTION  OF  EXHUMED  BODIES. 


relation  to  the  deceased.  Many  cases  of  poisoning  are  rendered  obscure, 
owing  to  these  points  not  having  been  attended  to  in  the  first  instance. 

Details  respecting  the  mode  of  performing  an  inspection  are  not  entered 
into.  This  the  practitioner  -will  have  acquired  when  a  student  of 
anatomy ;  and  the  only  essential  points  in  addition  to  those  mentioned 
are, — 1.  To  examine  all  the  important  organs  for  marks  of  natural  disease: 
and  2.  To  note  down  any  unusual  jmthological  appearances,  or  abnormal 
deviations  ;  although  they  may  at  the  time  appear  to  have  no  bearing 
on  the  question  of  poisoning.  It  is  useful  to  bear  in  mind  on  these 
occasions,  that  the  body  is  inspected,  not  merely  to  show  that  the  person 
has  died  from  poison,  but  to  prove  that  he  has  not  died  from  any  natural 
cause.  Medical  practitioners  commonly  give  their  attention  exclusively 
to  the  first  point;  while  lawyers,  who  defend  accused  parties,  very  properly 
direct  a  most  searching  examination  to  the  last-mentioned  point,  i.e.  the 
healthy  or  unhealthy  state  of  those  organs  which  are  essential  to  life,  and 
with  which  the  poison  has  not  probably  come  in  contact.  The  usual 
causes  of  sudden  death  have  their  seats  commonly  in  the  brain,  the  heart 
and  its  great  vessels,  or  in  the  lungs.  Marks  of  effusion  of  blood,  con- 
gestion, inflammation,  suppuration,  or  a  diseased  condition  of  the  valves  of 
the  heart,  should  be  sought  for  and  accurately  noted,  whatever  may  be 
the  condition  of  the  abdominal  viscera.  It  has  also  been  recommended 
that  an  examination  of  the  spinal  marrow  should  be  made.  If  the  cause 
of  death  be  obscure  after  the  general  examination  of  the  body,  there  is 
good  reason  for  inspecting  the  condition  of  this  organ. 

Exhumation  of  Bodies. —  Sometimes  the  inspection  of  a  body  is  required 
to  be  made  long  after  interment.  So  long  as  the  coffin  remains  entire, 
there  may  be  the  expectation  of  discovering  certain  kinds  of  mineral 
poison  in  the  organs  ;  but  decomposition  may  have  advanced  so  far  as  to 
destroy  all  pathological  evidence.  The  inspection  in  such  cases  is 
commonly  confined  to  the  abdominal  viscera.  The  stomach  is  often  found 
so  thinned  and  collapsed,  that  the  anterior  and  posterior  walls  appear 
to  form  only  one  coat.  This  organ  should  be  removed  with  the  duodenum, 
and  ligatures  should  be  applied  to  each.  The  liver  and  the  spleen  should 
also  be  removed,  in  order  that  they  may,  if  necessary,  be  separately 
analysed.  If  poison  is  not  found  in  one  or  more  of  these  parts,  it  is  not 
likely  that  it  will  be  discovered  in  the  body.  It  has  been  recommended 
that  a  portion  of  earth  immediately  above  and  below  the  coffin  should 
be  removed  for  analysis,  as  it  may  contain  arsenic  ;  but  this  appears  to 
be  an  unnecessary  piece  of  refinement  when  the  coffin  is  entire  or  when 
the  abdominal  parietes  still  cover  the  viscera.  If  decomposition  has  so 
far  advanced  as  to  have  led  to  an  admixture  of  earth  with  the  viscera,  and 
the  poison  is  found  in  minute  quantity  in  the  tissues  only,  the  source  of 
the  poison  may  be  regarded  as  doubtful.  The  body  of  a  deceased  person, 
when  exhumed,  should  be  identified  by  some  friend  or  relative,  in  the 
presence  of  the  medical  examiner.  In  one  case  of  murder  by  poison,  the 
evidence  almost  failed,  owing  to  this  precaution  not  having  been  taken. 
At  the  trial  of  the  women  Flannigan  and  Higgins  for  the  murder  of 
Thomas  Higgins  the  judge  seemed  to  regard  this  identification  as  un- 
necessary. But  the  order  of  the  Secretary  of  State  does  not  warrant  the 
examination  of  any  body  except  that  of  the  person  named  in  the  order. 
And  the  finding  of  a  human  body  in  a  coffin  does  not  prove  that  it  is  the 
body  named  on  the  coffin-plate.  The  body  of  a  male  has  more  than  once 
been  found  in  a  coffin  bearing  the  plate  of  a  female,  and  vice  versa.  Again 
coffins  with  name-plates  have  been  exhumed  and  found  to  be  empty  ! 
But  it  is  still  more  necessary  to  insist  upon  identification.  The  name  of 
the  deceased  person  whose  body  is  sought  may  be  a  very  common  one, 
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and  bodies  with  similar  names  on  the  coffin-plates  may  be  buried  in  the 
same  plot  or  in  the  same  grave.  Hence  it  is  of  paramount  importance 
that  the  exhumed  body  should  not  only  be  identified  as  that  of  A.  B.,  but 
of  the  particular  A.  B.  whose  death  is  being  inquired  into.  In  the  case 
■of  Beg.  v.  Flannigan  and  Higgins  the  body  of  Margaret  Jennings  was 
exhumed  ten  months  after  burial,  Lowndes  being  the  sole  examiner.  The 
coffin  was  identified  by  the  undertaker,  and  the  body  by  the  father,  brother, 
and  a  female  friend  of  the  deceased.  The  bodies  of  John  Flannigan  and 
Mary  Higgins  were  both  exhumed  on  the  same  day,  the  former  after 
three  and  a  quarter  years',  the  latter  after  fifteen  months'  burial.  The 
former  was  so  perfectly  preserved  as  to  be  easily  identified  by  the  woman 
who  provided  the  funeral,  and  by  friends  ;  the  girl's  body  was  more 
decomposed,  but  easily  identified  by  her  uncle  and  cousin.  The  bodies 
were  examined  by  Lowndes  and  Whitford,  who  very  properly  insisted 
upon  their  being  fully  identified,  a  precaution  which  appeared  superfluous 
to  some  of  the  officials,  as  well  as  subsequently  to  the  judge.  An 
inquest  was  held  upon  the  body  of  Jennings,  and  her  body  was  sworn 
to  before  the  inquest  jury.  Still  the  identification  before  the  examination 
of  the  body  was  essential.  In  the  case  of  the  other  two  bodies  no  inquest 
was  held,  and  both  were  re-interred  on  the  conclusion  of  the  necropsies. 

It  is  important  that  the  viscera  taken  from  a  body  which  has  been 
Jong  in  the  grave  should  be  sealed  up  immediately.  They  should  not 
be  allowed  to  come  in  contact  with  any  metal,  nor  with  any  surface  except 
that  of  clean  glass,  porcelain,  or  wood.  It  has  been  recommended  that 
they  should  be  washed  with  chlorinated  lime,  or  placed  in  alcohol ;  but 
this  is  decidedly  improper :  the  use  of  any  preservative  chemical  liquid 
would  not  only  embarrass  the  future  analysis,  but  would  render  a  special 
examination  of  an  unused  portion  of  the  liquid  necessary,  the  identity 
of  which  would  have  to  be  unequivocally  established.  Preservation  from 
air  in  clean  glass  vessels,  with  well-fitted  corks,  covered  with  skin,  or, 
what  is  still  better,  sheet-caoutchouc  or  gutta-percha,  is  all  that  is 
required  in  practice. 

Identity  of  Substances. 

It  is  necessary  to  observe,  that  all  legal  authorities  rigorously  insist 
upon  proof  being  adduced  of  the  identity  of  the  vomited  matters  or  other 
liquids  taken  from  the  body  of  a  deceased  person,  when  poisoning  is 
suspected.  Supposing  that  during  the  examination,  the  stomach  and 
viscera  are  removed  from  the  body,  they  should  never  be  placed  on  any 
surface,  or  in  any  vessel,  until  we  have  first  ascertained  that  the  surface 
or  vessel  is  perfectly  clean.  If  this  point  be  not  attended  to,  it  will  be  in 
the  power  of  counsel  for  the  defence  to  raise  a  doubt  in  the  minds  of  the 
jury,  whether  the  poisonous  substance  might  not  have  been  accidentally 
present  in  the  vessel  used.  This  may  be  regarded  as  a  very  remote 
presumption  ;  but,  nevertheless,  it  is  upon  technical  objections  of  this  kind 
that  acquittals  follow  in  spite  of  the  strongest  presumptions  of  guilt. 
This  is  a  question  for  which  every  medical  witness  should  be  prepared, 
whether  he  is  giving  his  evidence  at  a  coroner's  inquest,  or  in  a  court  of 
law.  Many  might  feel  disposed  to  regard  matters  of  this  kind  as  in- 
volving unnecessary  nicety  and  care,  but  if  they  are  neglected  it  is 
possible  that  a  case  may  be  at  once  stopped  :  so  that  the  care  subsequently 
bestowed  upon  a  chemical  analysis  will  be  labour  thrown  away.  Evidence 
of  the  presence  of  poison  in  the  contents  of  a  stomach  was  once  rejected  at 
a  trial  for  murder,  because  they  had  been  hastily  thrown  into  a  jar 
borrowed  from  a  neighbouring  grocer's  shop  ;  and  it  could  not  be  satis- 

vol.  i.  p 
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factorily  proved  that  the  jar  was  clean  and  entirely  free  from  traces  of 
poison  (in  which  the  grocer  dealt)  when  nsed  for  this  purpose.  When 
the  life  of  a  human  being  is  at  stake,  as  in  a  charge  of  murder  by  poison- 
ing, the  slightest  doubt  is  always  interpreted  in  favour  of  the  accused. 

Not  only  must  clean  vessels  be  used  for  receiving  any  liquid  destined 
for  subsequent  chemical  analysis,  but  care  must  be  taken  that  the  identity 
of  a  substance  is  preserved,  or  the  most  correct  analysis  afterwards  made 
will  be  inadmissible  as  evidence.  The  suspected  substance,  when  once 
placed  in  the  hands  of  a  medical  man,  should  never  be  let  out  of  his 
custody.  It  should  be  kept  sealed  under  his  private  seal,  and  locked  up 
while  in  his  possession,  in  a  closet  to  which  no  other  person  can  have 
access.  If  he  has  once  let  the  article  out  of  his  hands,  and  allowed  it 
to  pass  through  the  hands  of  several  other  persons,  he  complicates  the 
evidence  for  the  prosecution,  by  rendering  it  indispensable  for  these 
persons  to  state  under  what  circumstances  it  was  placed  while  in  their 
possession.  The  exposure  of  a  suspected  substance  on  a  table,  or  in  a 
closet  or  room  to  which  many  have  access,  may  be  fatal  to  its  identity  -r 
for  the  chemical  evidence,  so  important  in  a  criminal  investigation,  will 
probably  be  altogether  rejected  by  the  court.  A  case  was  tried  in  which 
an  analysis  of  certain  matters  vomited  by  a  person  poisoned  with  arsenic, 
was  not  admitted  as  evidence  against  the  prisoner,  because  the  medical 
man  had  left  them  in  the  custody  of  two  women ;  and  these  women  had 
allowed  the  vessel  containing  the  suspected  liquid  (which  was  proved 
to  contain  arsenic)  to  be  exposed  in  a  room  open  to  the  access  of  many 
persons.  In  another  case,  the  analysis  of  some  suspected  liquids  was  not 
allowed  in  evidence,  because  the  practitioner,  who  lived  in  the  country, 
and  was  unwilling  to  take  the  responsibility  of  analyzing  them,  had  sent 
them  up  to  town  by  a  carrier  to  be  examined  by  a  chemist.  If  sealed 
by  a  private  seal,  and  this  is  observed  by  the  receiver  to  be  unbroken, 
before  he  proceeds  to  an  analysis,  this  mode  of  transmission  may  not- 
perhaps  be  objected  to.  When  any  article  is  reserved  for  analysis,  care 
should  be  taken  to  at  once  attach  to  it  immovably,  or  to  the  vessel 
containing  it,  a  label,  upon  which  is  plainly  written,  in  ink,  the  name  of 
the  deceased  and  the  date,  including  the  day  of  the  week  and  month. 
This  is  especially  necessary  when  there  are  two  or  more  articles  for 
analysis.  The  greatest  inconvenience  has  resulted  from  the  neglect  of  this 
simple  precaution. 

Preserving  articles  for  analysis. — In  removing  viscera  or  liquids  from 
the  body,  and  reserving  them  for  analysis,  it  is  necessary  to  observe 
certain  precautions.  A  clean  vessel  with  a  wide  mouth  should  be 
selected ;  it  should  be  only  sufficiently  large  to  hold  the  organ  or  liquid 
(the  less  air  remaining  in  it  the  better)  ;  it  should  be  secured  by  a  closely 
fitting  clean  cork,  covered  with  bladder,  or  gutta-percha  tissue.  A  piece 
of  skin,  sheet-caoutchouc,  or  gutta-pei'cha  should  then  be  tied  over  the 
mouth.  It  should  lastly  be  covered  with  a  layer  of  white  leather.  In 
this  way  any  loss  by  evaporation  or  decomposition  is  prevented,  and  the 
viscera  may  be  preserved  in  a  cool  place  for  some  time.  If  the  mouth 
of  the  vessel  be  too  wide  for  a  cork,  the  other  articles  cannot  be  dispensed 
with.  Paper  only  should  not  be  used  :  the  appearances  after  death  of  the 
viscera  of  an  infant,  suspected  to  have  died  from  poison,  have  been  entirely 
destroyed  by  drying,  from  the  evaporation  which  took  place  through  the 
layers  of  paper  with  which  the  vessel  in  which  they  were  contained,  was 
covered.  The  practitioner  should  bear  in  mind  that  all  these  matters  are 
likely  to  come  out  in  evidence ;  and  whatever  is  worth  doing  at  all,  is 
worth  doing  well.  For  reasons  already  stated,  antiseptic  chemical  com- 
pounds should  not  be  used. 
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The  articles  used  for  the  preservation  of  viscera  should  in  all  cases  be 
scrupulously  examined.  Some  kinds  of  calico  are  dressed  with  arsenic 
and  starch  paste,  and  many  kinds  of  wrapping-paper  as  well  as  wall-papers 
are  strongly  impregnated  with  this  poison.  An  observation  made  by 
Aickin  shows  that  this  is  not  an  unnecessary  caution.  He  was  engaged 
in  examining  the  body  of  a  child,  in  order  to  determine  the  cause  of  death. 
The  organs  were  healthy,  and  as  no  sufficient  cause  presented  itself,  he 
removed  the  stomach,  with  a  view  of  making  an  analysis  of  its  contents. 
He  was  suddenly  called  away;  and,  to  preserve  the  stomach,  he  wrapped 
it  in  a  piece  of  paper  (used  for  papering  rooms),  placed  it  on  the  un- 
coloured  side,  and  locked  it  in  a  closet  until  the  following  day.  Assisted 
by  a  friend,  be  then  analyzed  the  contents,  and  found  a  trace  of  morphine 
with  a  large  quantity  of  arsenic.  As  the  symptoms  from  which  the  child 
had  suffered  were  not  those  of  poisoning  with  arsenic,  and  there  were 
no  appearances  of  the  action  of  this  substance  on  the  body,  he  came  to 
the  conclusion  that  there  must  be  some  extraneous  cause  to  account  for 
its  presence.  He  examined  a  portion  of  the  wall-paper  in  which  the 
stomach  had  been  wrapped,  and  then  found  that  that  part  of  it  which 
was  coloured  yellow  was  tinted  with  arsenious  sulphide  or  orpiment.  It 
was  therefore  evident,  as  commercial  orpiment  contains  white  arsenic,  that 
the  stomach  and  its  contents  had  imbibed  a  portion  of  the  poison  during 
the  night.  ('Lancet,'  1855,1.  p.  G33.)  This  satisfactorily  accounted  for 
the  presence  of  arsenic,  under  circumstances  which  might  have  given  rise 
to  a  false  charge  of  murder.  Many  wall-papers,  having  any  tinge  of  green 
or  golden  yellow  in  them,  contain  arsenic,  and  this  arsenic  spreads  by 
imbibition  to  other  parts  of  the  paper  not  so  tinted.  It  would,  of  course, 
be  proper  to  avoid  in  all  cases  the  use  of  any  wrapper  having  upon  it 
mineral  colours  of  any  description.  The  above  case  shows  in  a  striking 
point  of  view  the  dang-er  of  trusting  to  chemical  analysis  alone.  Unless 
we  look  to  physiology  and  pathology,  a  most  erroneous  opinion  may  be 
expressed. 

Arsenic  is  sometimes  found  mixed  with  ferric  oxide  in  ochreous 
deposits  or  soils.  It  is  thus  occasionally  present  in  the  soil  of  cemeteries, 
but  in  an  insoluble  form.  Even  in  the  fur  deposited  in  tea-kettles,  in 
which  there  is  generally  some  ferric  oxide,  arsenic  has  been  found  in  an 
insoluble  form.  From  about  a  pound  and  a  half  of  the  crust  or  fur  of  a 
vessel  used  for  boiling  water,  Otto  obtained  well-marked  arsenical  deposits. 
Pollnitz  detected  in  the  fur  of  kettles — copper,  lead,  tin,  and  even  anti- 
mony. Osborn  confirmed  Pollnitz's  conclusion,  namely,  that  lead  may  be 
present  in  an  insoluble  form  in  the  deposits  of  kettles  and  boilers.  ('  Med. 
Times  and  Gaz.,'  1800,  II.  p.  608.)  Otto  discovered  a  much  larger 
proportion  of  arsenic  in  the  calcareous  crust  taken  from  a  kitchen  boiler. 
Ten  ounces  of  this  gave  a  deposit  of  arsenic  in  a  glass  tube,  and  several 
stains  on  porcelain.  He  thinks  that,  if  a  sufficient  quantity  is  employed, 
arsenic  will  be  found  in  the  sediments  of  all  spring  and  well-waters. 
('Ausmit.  d.  Gifte,'  1856,  p.  61.)  The  author  has  found  arsenic  in  the 
water  of  rivers  used  for  the  supply  of  towns,  and  has  extracted  a  well- 
marked  quantity  from  two  ounces  of  the  dried  mud  of  the  Thames,  as  well 
as  from  similar  quantities  of  earth  taken  from  three  churchyards  in  the 
north  of  England.  ('  Guy's  Hosp.  Rep.,'  1860.  On  Arsenic  and  Anti- 
mony.) The  editor  has  found  it  in  river  water  receiving  the  effluent 
from  tanneries,  in  which  arsenic  is  largely  used.  These  facts  tend  to 
show  the  extreme  danger  of  placing  reliance  on  minute  chemical  results 
in  the  absence  of  good  physiological  and  pathological  evidence. 

The  results  of  an  analysis,  in  the  shape  of  sublimates  or  precipitates, 
should  be  preserved  as  evidence,  distinctly  labelled  in  small  glass  tubes, 
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hermetically  sealed.  They  can  then,  if  asked  for,  be  produced  for  exami- 
nation at  the  inquest  or  trial. 

On  tlie  use  of  Notes. — It  has  already  been  recommended,  as  a  rule  in  these 
criminal  investigations,  that  a  practitioner  should  make  notes  of  what  he 
observes  in  regard  to  symptoms,  appearances  after  death,  and  the  results  of 
a  chemical  analysis.  His  own  observations  should  be  kept  distinct  from 
information  given  to  him  by  others.  He  may  base  his  conclusions  on  the 
former,  but  not  on  the  latter.  From  the  common  forms  of  law  in  this 
country,  a  person  charged  with  the  crime  of  poisoning  may  remain  im- 
prisoned for  weeks  before  he  is  brought  to  trial.  It  is  obvious,  however  clear 
the  circumstances  may  at  the  time  appear  to  a  practitioner,  that  it  will 
require  more  than  ordinary  powers  of  memory  to  retain  for  so  long  a 
period  a  distinct  recollection  of  all  the  facts  of  a  case.  If  he  is  unpro- 
vided with  notes,  and  his  memory  is  defective,  then  the  case  will  turn  in 
favour  of  the  prisoner,  who  will  be  the  person  to  benefit  by  the  neglect 
of  the  witness.  In  adopting  the  plan  here  recommended,  such  a  result 
may  be  easily  prevented.  It  may  be  remarked  that  the  law  relative  to 
the  admissibility  of  notes  or  memoranda  in  evidence  is  very  strict,  and, 
in  trials  for  murder,  is  rigorously  enforced  by  the  judges.  In  order  to 
render  such  notes  or  memoranda  admissible,  it  is  indispensably  necessary 
that  they  should  be  taken  by  the  witness  at  the  time  the  observations  are 
made,  or  as  soon  afterwards  as  practicable  ;  and  further,  it  must  be 
remembered  that  a  witness  can  refer  to  them  only  for  the  purpose  of 
refreshing  his  memory. 

Medico-legal  Reports. — One  of  the  duties  of  a  medical  jurist  is  to  draw 
up  a  report  of  the  results  of  his  examination  :  1,  in  regard  to  symptoms  ; 
2,  in  regard  to  appearances  after  death ;  and,  3,  in  regard  to  the  results 
of  an  analysis.  With  respect  to  the  two  first  divisions  of  the  rej>ort,  the 
reader  is  referred  to  the  rules  for  investigating  cases  of  poisoning-  (p.  206). 
It  need  hardly  be  observed  that  the  time  at  which  the  person  was  first 
seen,  and  the  circumstances  under  which  the  attendance  of  the  practitioner 
was  required,  as  well  as  the  period  of  death,  should  be  particularly  stated. 
The  hour,  the  day  of  the  week,  and  the  month,  should  be  invariably 
mentioned.  Some  medical  witnesses  merely  state  the  day  of  the  week, 
without  that  of  the  month,  or  vice  versa.  At  a  trial  this  sometimes  creates 
great  confusion  by  rendering  a  reference  to  almanacs  necessary.  The 
words  yesterday,  next  day,  &c,  should  never  be  used.  The  facts  which 
it  will  be  necessary  to  enter  in  the  report  are  specially  stated  under  the 
heads  of  investigation  (see  p.  206).  If  these  facts  are  not  observed  in 
the  order  there  set  down,  their  value  as  evidence  of  the  cause  of  death  or 
of  the  criminality  or  innocence  of  particular  parties,  will  be  entirely  lost. 
In  drawing  up  a  report  of  symptoms  and  appearances  after  death,  the 
facts  should  be  in  the  first  instance  plainly  and  concisely  stated  seriatim, 
in  language  easily  intelligible  to  non-professional  persons.  A  reporter  is 
not  called  upon  to  display  his  erudition,  but  to  make  himself  understood. 
If  technical  terms  are  employed,  their  meaning  should  be  stated  in  paren- 
theses. When  a  subject  is  thoroughly  understood,  there  can  be  no  difficulty 
in  rendering  it  in  simple  language ;  and  when  it  is  not  well  understood, 
the  practitioner  is  not  in  a  position  to  make  any  report.  Magistrates, 
coroners,  solicitors,  and  barristers,  easily  detect  ignorance,  even  when  it 
appears  under  the  mask  of  erudition. 

In  recording  facts,  a  reporter  should  not  encumber  his  statements  with 
opinions,  inferences,  or  comments.  The  facts  should  be  first  stated,  and 
the  conclusions  should  be  reserved  until  the  end  of  the  report.  The 
language  in  which  conclusions  are  expressed,  should  be  precise  and  clear. 
It  must  be  remembered  that  these  are  intended  to  form  a  concise  summary 
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of  the  whole  report,  xapon  which  the  judgment  of  a  magistrate,  or  the 
decision  of  a  coroner's  jury,  will  be  ultimately  based.  They  should  be 
strictly  confined  to  the  mattei"s  which  are  the  subject  of  inquiry,  and 
which  have  actually  fallen  under  the  observation  of  the  witness.  Thus, 
they  commonly  refer  to  the  following  questions : — What  was  the  cause 
of  death  ?  What  are  the  medical  circumstances  which  lead  you  to  sup- 
pose that  death  was  caused  by  poison  ?  What  are  the  circumstances 
which  lead  you  to  suppose  that  death  was  not  caused  by  natural  disease? 
Answers  to  one  or  all  of  these  questions  comprise,  in  general,  all  that  a 
reporter  is  required  to  introduce  into  the  conclusions  of  his  report. 

The  reporter  must  remember  that  his  conclusions  are  to  be  based  only 
upon  medical  facts, — not  upon  moral  circumstances,  unless  he  is  specially 
required  to  express  his  opinion  with  regard  to  them  when  they  are  of  a 
(juasi-medical  nature.  Further,  they  must  be  founded  only  on  what  lie 
has  himself  seen  or  observed.  Any  information  derived  from  others,  should 
not  be  made  the  basis  of  an  opinion  in  a  medico-legal  report.  It  is 
scarcely  necessary  to  remark  that  a  conclusion  based  upon  mere  pro- 
babilities is  of  no  value  as  evidence. 

In  drawing  up  a  report  on  the  results  of  a  chemical  analysis,  the  follow- 
ing rules  should  be  borne  in  mind.  A  liquid  or  solid  may  be  required  for 
analysis.  1.  When,  where,  and  of  whom,  or  how  received  ?  2.  In  what 
state  was  it  received — secured  in  any  way,  or  exposed  ?  3.  If  more  than 
one  substance  received,  each  to  be  separately  and  distinctly  labelled ; 
appearance  of  the  vessel,  and  the  quantity  of  liquid  (by  measure)  or  solid 
(by  weight)  contained  therein.  4.  Physical  chai'acters  of  the  substance. 
5.  Processes  and  tests  employed  for  determining  whether  it  contained 
poison.  The  steps  of  these  processes  need  not  be  described  :  a  general 
outline  of  the  analysis  will  suffice.  6,  Supposing  the  substance  to  con- 
tain poison — is  this  in  a  pure  state  or  mixed  with  any  other  body  ?  7. 
The  strength  of  the  poison,  if  an  acid,  or  if  it  be  in  solution  :  in  all  cases 
the  quantity  of  poison  found,  determined  if  possible  by  actual  weighing. 
8.  Supposing  no  poison  to  be  contained  in  it,  what  was  the  nature  of  the 
substance  ?  Did  it  contain  anything  of  a  noxious  nature,  i.e.  likely  to 
injure  health  or  destroy  life  ?  9.  Could  the  supposed  poisonous  substance 
exist  naturally  or  be  produced  within  the  body  ?  10.  Was  it  present  in 
any  of  the  liquids  or  solids  employed  in  the  chemical  analysis  ?  11.  Was 
it  contained  in  any  of  the  articles  of  food  or  medicine  taken  by  the 
deceased  ?  12.  Is  its  presence  to  be  ascribed  to  the  use  of  any  mineral 
matter  employed  by  injection  after  death  for  the  preservation  of  the  body 
of  the  deceased?  13.  What  quantity  of  poison  was  actually  separated 
in  the  free  or  absorbed  state  ?  14.  How  much  of  the  substance  found 
would,  under  the  circumstances,  be  likely  to  destroy  life  ? 

There  are  few  reports  in  which  answers  to  many  of  these  questions, 
although  not  formally  put,  will  not  be  required;  and  unless  the  whole  of 
them  are  borne  in  mind  by  the  operator  at  the  time  an  analysis  is  under- 
taken, those  which  are  omitted  can  never  receive  an  answer,  however 
important  to  the  ends  of  justice  that  answer  may  ultimately  become. 
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CHAPTER  14. 

sulphuric  acid,  or  oil  of  vitriol.  stmptoms — appearances  after  death — 
fatal  dose — period  at  which  death  takes  place — mode  of  detecting 
the  poison  in  simple  and  mixed  liquids — on  articles  of  clothing. 

Sulphuric  Acid,  or  Oil  of  Vitriol.    Sulphate  of  Indigo.  Acid 

Sulphates. 

Sulphuric  acid,  or  oil  of  vitriol,  is  more  extensively  used  in  the  arts  and 
manufactures  than  any  other  acid  ;  hence  cases  of  poisoning  by  it  are  very 
common.  Occasionally  it  is  used  for  suicidal  purposes,  more  especially 
by  women ;  and  accidents  in  consequence  of  its  having  been  mistaken 
for  some  other  liquid  are  numerous.  It  has  often  been  used  externally 
(vitriol-throwing),  where  the  object  was  to  injure  a  person,  in  fits  of  rage 
or  jealousy.  In  the  year  1891,  thirteen  deaths  were  registered  from 
sulphuric  acid  in  England  and  Wales. 

Symptoms. — When  this  poison  is  swallowed  in  a  concentrated  form, 
the  symptoms  produced  come  on  either  immediately,  or  during  the  act  of 
swallowing.  In  a  case  which  came  under  the  notice  of  the  editor,  a  girl 
swallowed  about  a  fluid  ounce  of  brown  oil  of  vitriol  in  mistake  for  a 
magnesian  mixture  which  she  was  in  the  habit  of  taking,  and  did  not 
discover  the  mistake  till  severe  symptoms  had  supervened.  There  is 
violent  burning  pain,  extending  down  the  throat  and  gullet  to  the  stomach, 
and  the  pain  is  often  so  severe  that  the  body  is  bent.  There  is  an  escape 
of  gaseous  and  frothy  matter,  followed  by  retching  and  vomiting,  the 
latter  accompanied  by  the  discharge  of  shreds  of  tough  mucus  and  of  a 
liquid  of  a  dark  coffee-ground  colour,  mixed  with  blood.  The  vomited 
matters  may  contain  shreds  of  mucous  membrane  from  the  gullet  and 
stomach,  and  even  portions  of  the  muscular  structures  of  the  former. 
These  may  form  complete  casts  of  some  portion  of  the  gullet  or  stomach. 
The  mouth  is  excoriated,  and  the  lining  membrane  and  surface  of  the  tongue 
white,  or  resembling  soaked  parchment ;  in  one  instance  the  appearance 
of  the  mouth  was  as  if  it  had  been  smeared  with  white  paint.  After  a 
time,  the  membrane  acquires  a  grey  or  brownish  colour ;  the  mouth  is 
filled  with  a  thick  viscid  substance,  consisting  of  saliva,  mucus,  and  the 
corroded  membrane ;  this  renders  speaking  and  swallowing  difficult.  If 
the  poison  has  been  administered  by  a  spoon,  or  the  phial  containing  it 
has  been  passed  to  the  back  of  the  throat,  the  mouth  may  escape  the 
chemical  action  of  the  acid.  A  medical  witness  must  bear  this  circum- 
stance in  mind  when  he  is  required  to  examine  an  infant  suspected  to 
have  been  poisoned  by  sulphuric  acid.  Around  the  lips  and  on  the  neck 
may  be  found  spots  of  a  brown  colour  from  the  spilling  of  the  acid  and 
its  action  on  the  skin.  There  is  great  difficulty  of  breathing,  owing  to 
the  swelling  and  excoriation  of  the  throat  and  larynx,  and  the  countenance 
has,  from  this  cause,  a  bluish  or  livid  appearance ;  the  least  motion  of 
the  abdominal  muscles  is  attended  with  increase  of  pain.  These  symptoms, 
although  characteristic  of  the  action  of  a  corrosive  liquid,  have  been  some- 
times mistaken  for  those  of  disease.    (Henke,  '  Zeitschr.  der  S.A.,'  1843, 
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2,  184.)  The  stomach  is  so  irritable  that  whatever  is  swallowed  is  imme- 
diately ejected,  and  the  vomiting  is  commonly  violent  and  incessant.  In 
a  case  reported  by  Geoghegan,  the  patient  vomited  for  three  or  four 
hours.  This  symptom  then  ceased,  and  did  not  recur,  although  the 
woman  did  not  die  until  thirty-four  hours  after  the  poison  had  been  swal- 
lowed. ('Med.  Gaz.,'  vol.  48,  p.  328.)  The  matters  first  vomited  gene- 
rally contain  the  poison ;  they  are  acid,  and  if  they  fall  on  a  limestone 
pavement  there  is  effervescence  ;  if  on  coloured  articles  of  dress,  the 
colour  is  sometimes  altered  to  a  red  or  yellow,  or  it  is  entirely  discharged 
and  the  texture  of  the  stuff  destroyed ;  on  a  black  cloth  dress,  the  spots 
produced  by  the  concentrated  acid  are  reddish-brown,  and  remain  moist 
for  a  considerable  time.  Attention  to  these  circumstances  may  often  lead 
to  a  suspicion  of  the  real  cause  of  the  symptoms,  when  the  facts  are  con- 
cealed. After  a  time  there  is  exhaustion,  accompanied  by  great  weakness  ; 
the  pulse  is  quick,  small,  and  feeble  ;  the  skin  cold,  mottled  or  dusky, 
and  covered  with  a  clammy  sweat.  There  is  generally  great  thirst,  with 
•obstinate  constipation,  and  should  any  evacuations  take  place  they  are 
commonly  either  of  a  dark  brown  or  leaden  colour,  in  some  instances 
almost  black,  arising  from  an  admixture  of  altered  blood.  There  are 
sometimes  convulsive  movements  of  the  muscles,  especially  those  of  the 
face  and  lips.  The  countenance,  if  not  livid  from  obstructed  respiration, 
is  pale,  expressive  of  great  anxiety  and  intense  suffering.  The  intellectual 
faculties  are  quite  clear,  and  in  the  greater  number  of  cases  of  acute 
poisoning  by  this  acid,  death  takes  place  very  suddenly  in  from  eighteen 
to  twenty-four  hours  after  the  poison  has  been  taken. 

Appearances  after  death. — The  marked  effects  of  this  poison  are  not 
always  observed  in  the  stomach ;  and  they  may  be  confined  to  the  region  of 
the  throat  and  windpipe.  In  an  inspection  of  the  body,  the  whole  course 
of  the  alimentary  canal  from  the  month  downwards,  should  be  examined  ; 
since  in  recent  or  acute  cases  it  is  in  the  throat  and  gullet  that  we 
generally  obtain  strong  evidence  of  the  action  of  a  corrosive  poison.  The 
■discovery  of  the  usual  marks  of  corrosion  in  these  parts  is  always  highly 
corroborative  of  the  signs  of  poisoning  found  in  the  stomach.  During  the 
inspection,  the  examiner  must  not  omit  to  notice  any  spots  on  the  skin 
produced  by  the  spilling  of  the  acid :  these  are  commonly  of  a  dark  brown 
■colour,  and  are  situated  about  the  mouth,  lips,  and  neck.  The  appear- 
ances met  with  in  the  body  vary,  according  as  death  has  taken  place 
-quickly  or  slowly.  Supposing  the  case  to  have  proved  rapidly  fatal,  the 
membrane  lining  the  mouth  may  be  fouud  white,  softened,  and  corroded. 
The  mucous  membrane  of  the  throat  and  gullet  is  commonly  found  cor- 
roded, having  a  brown-black  or  ash-grey  colour,  and  dark-coloured  blood  is 
effused  in  patches  beneath  it.  The  corroded  membrane  of  the  gullet  is 
occasionally  disposed  in  longitudinal  folds,  portions  of  it  being  partly 
■detached.  The  stomach,  if  not  perforated,  is  collapsed  and  contracted. 
On  laying  it  open,  the  contents  are  commonly  found  of  a  dark  brown 
or  black  colour  and  of  a  tarry  consistency,  being  formed  in  great  part 
of  mucus  and  altered  blood.  The  contents  may  or  may  not  be  acid, 
according  to  the  time  the  patient  has  survived,  and  the  treatment  which 
has  been  adopted.  On  removing  them,  the  stomach  may  be  seen  traversed 
by  black  lines,  or  the  whole  of  the  mucous  membrane  may  be  corrugated, 
and  stained  black  or  of  a  dark  brown  colour.  This  blackness  is  not  entirely 
removed  by  washing.  On  stretching  the  stomach,  traces  of  inflammation 
may  be  found  between  the  folds,  indicated  by  a  dark  crimson  colour. 
On  forcibly  removing  the  blackened  membrane,  the  red  colour  indicative 
of  inflammation  may  be  seen  in  the  parts  beneath.  Both  the  dark  colour 
and  marks  of  inflammation  are  sometimes  partial,  being  confined  to 
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isolated  portions  or  patches  of  the  mucous  membrane.  When  the  stomach- 
is  perforated,  the  coats  are  softened,  and  the  edge  of  the  aperture  is  com- 
monly black  and  irregular.  In  removing  the  stomach,  the  opening  is- 
liable  to  be  made  larger  by  the  mere  weight  of  the  organ.  The  contents 
do  not  always  escape  ;  but  when  this  happens,  the  surrounding  parts  are- 
attacked  by  the  poison.  The  spleen,  the  liver,  and  the  coats  of  the  aorta,, 
have  been  found  blackened  and  corroded  by  the  acid,  which  had  escaped 
through  the  perforation.  In  rare  cases  the  lining  membrane  of  the  aorta 
has  been  found  strongly  reddened.  When  a  person  has  survived  for 
eighteen  or  twenty  hours,  traces  of  corrosive  and  inflammatory  action  may 
be  found  in  the  small  intestines.  In  one  case  the  mucous  membrane  of 
the  ileum  was  corroded.  The  interior  of  the  windpipe,  as  well  as  of  the- 
bronchial  tubes,  has  also  presented  marks  of  the  local  action  of  the  acid. 
The  acid  has  thus  destroyed  life  without  reaching  the  stomach.  A  remark- 
able instance  in  which  the  poison  penetrated  into  and  destroyed  both  lungs 
has  been  reported  by  Gull.  ('Med.  Gaz.,'  vol.  45,  p.  1102.)  It  is  impor- 
tant for  a  medical  witness  to  bear  in  mind,  that  the  mouth,  throat,  and 
gullet  are  not  always  found  in  the  state  above  described.  Ogle  met  with 
a  case  in  which  the  membrane  of  the  tongue  was  but  slightly  affected. 
The  man  had  swallowed  a  large  dose  of  the  acid  and  had  died  in  nine 
hours.  ('  Med.  Times  and  Gaz.,'  1860,  I.  p.  408.)  Strange  as  it  may 
appear,  cases  are  recorded  in  which,  notwithstanding  the  introduction  of 
this  poison  into  the  stomach,  the  gullet  has  escaped  its  chemical  action, 
Dickinson  has  reported  a  case  of  poisoning  by  sulphuric  acid,  in  which 
there  was  no  corrosion  of  the  mouth  and  throat.  The  patient,  a  femaler 
•est.  52,  recovered  in  about  five  months.  The  stomach  had  probably  sus- 
tained injury,  as  the  most  urgent  symptoms  were  constant  vomiting  after 
taking  food,  and  obstinate  constipation.  The  quantity  of  acid  swallowed 
was  half  an  ounce,  mixed  with  half  an  ounce  of  water.  The  patient  felt 
immediately  a  burning  sensation  at  the  pit  of  the  stomach.  ('Lancet,' 
1853,  II.  p.  502.)  The  acid  had  here  evidently  lost  its  corrosive  power 
by  dilution.  Cases  of  recovery  are  rare.  A  woman  took  into  her  mouth 
a  quantity  of  the  acid  by  mistake  ;  she  spat  it  out  immediately.  Magnesia 
was  given  to  her,  and  two  hours  afterwards  she  was  suffering  from  intense 
burning  pain  in  the  throat,  gullet,  and  stomach.  Her  lips  were  swollen 
and  blistered ;  the  lining  of  the  mouth  was  whitish,  but  not  excoriated ; 
the  soft  palate  and  uvula  were  congested  and  partly  destroyed.  Olive  oil 
and  bicarbonate  of  sodium  were  given  at  intervals.  At  a  later  period,  there- 
was  vomiting  of  an  opaque,  milky-looking  substance.  Two  days  after 
there  was  some  difficulty  of  breathing,  but  this  symptom  subsided,  and 
the  patient  was  discharged  apparently  well.  ('Lancet,'  1871,  II.  p.  540.) 
When  the  acid  has  been  taken  in  a  still  more  diluted  state,  the  marks  of 
inflammation  on  the  mucous  membrane  are  less  decided,  and  the  blackening 
is  not  so  considerable.  Nevertheless,  the  acid,  unless  too  much  diluted, 
acts  upon  and  darkens  the  blood  in  the  vessels,  as  well  as  that  contained 
in  the  stomach,  although  it  may  not  blacken  the  mucous  membrane  or 
the  contents. 

Walker  met  with  a  case  in  which  a  man,  set.  30,  swallowed  fifteen 
drachms  and  a  half  of  sulphuric  acid  (sp.  gr.  T842),  and  died  twenty- 
five  hours  afterwards.  Half  an  hour  after  taking  the  poison  he  re- 
sembled a  patient  in  the  collapsed  stage  of  cholera.  The  inside  of  the  lipsT 
as  well  as  the  tongue  and  throat,  were  swollen,  and  had  the  appearance 
of  being  smeared  with  thin  arrow-root.  He  suffered  severe  pain,  but  did 
not  vomit  until  three- qtiarters  of  an  hour  had  elapsed  :  the  vomiting* 
appeared  to  be  then  excited  by  the  liquid  which  had  been  given  to  him. 
The  vomited  matters  were  dark,  bloody,  and  viscid.     The  patient  was 
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sensible  up  to  the  time  of  his  death.  An  inspection  revealed  the  usual 
appearances.  The  mucous  membrane  of  the  stomach  was  destroyed,  and 
the  whole  surface  was  darkened.  The  greatest  amount  of  injury  was 
at  the  pyloric  end,  where  three  small  perforations  were  found.  The 
orifice  of  the  pylorus  was  swollen,  constricted,  and  hardened ;  it  was- 
so  contracted  as  to  admit  only  a  silver  probe.  The  duodenum  had  also 
suffered.  The  first  two  inches  of  the  arqh  of  the  aorta  were  much  inflamed. 
There  were  no  traces  of  the  acid  in  the  stomach  ;  there  was  a  slight  trace 
in  the  duodenum  ;  a  trace  in  the  serous  fluid  at  the  base  of  the  brain  ;  but 
the  largest  quantity  was  found  in  the  blood  contained  in  the  heart. 
('  Edin.  Month.  Jour.,'  June,  1850,  p.  538.)  This  case  is  remarkable  in  the 
fact  that  vomiting  was  not  immediate ;  that  there  were  no  spots  on  the 
face  ;  that  the  poison  was  swallowed  in  large  quantity  on  an  empty 
stomach;  and  there  was  free  voluntary  exertion,  as,  twenty  hours  after 
he  had  taken  the  poison,  the  man  got  out  of  bed  and  sat  on  a  night- 
stool.  For  a  full  account  of  the  symptoms  and  appearances  after  death 
in  a  well-marked  case  of  poisoning  by  sulphuric  acid,  see  'Med.  Gaz.,' 
vol.  48,  p.  328. 

Quantity  required  to  destroy  life. — The  dangerous  effects  of  the  acid 
appear  to  arise  rather  from  its  degree  of  concentration,  than  from  the 
absolute  quantity  taken.  The  quantity  actually  required  to  prove  fatal 
must  depend  on  many  circumstances.  If  the  stomach  is  full  when  the 
poison  is  swallowed,  the  action  of  the  acid  may  be  spent  on  the  food 
and  not  on  the  stomach  ;  and  a  larger  quantity  might  then  be  taken 
than  would  suffice  to  destroy  life  if  the  organ  were  empty.  The  smallest 
quantity  which  is  described  as  having  proved  fatal  was  in  the  following- 
case  : — Half  a  teaspoonful  of  concentrated  sulphuric  acid  was  given  to 
a  child  about  a  year  old  by  mistake  for  castor  oil.  The  usual  symptoms 
came  on,  with  great  disturbance  of  breathing,  and  the  child  died  in  twenty- 
four  hours.  The  quantity  here  taken  could  not  have  exceeded  forty  drops. 
('  Med.  Gaz.,'  vol.  29,  p.  147.)  It  is,  however,  doubtful  whether  this  small 
quantity  would  have  proved  fatal  to  an  adult.  The  smallest  fatal  doses 
which  Christison  states  he  has  found  recorded,  is  one  drachm ;  it  was  taken 
by  mistake  by  a  stout  young  man,  and  killed  him  in  seven  days.  Even, 
when  moderately  diluted,  it  will  rapidly  destroy  life.  A  man  swallowed, 
on  an  empty  stomach,  six  drachms  of  the  strongest  acid  diluted  with 
eighteen  drachms  of  water.  He  suffered  from  the  usual  symptoms,  and 
died  in  two  hours  and  a  half.  ('  Med.  Times  and  Gaz.,'  1863,  1,  p.  183.) 
Two  thirds  of  the  cases  prove  fatal. 

Period  at  which  death  takes  place. — It  has  been  already  stated  that  the 
average  period  at  which  death  takes  place  in  cases  of  acute  poisoning  by 
sulphuric  acid,  is  from  eighteen  to  twenty-four  hours.  When  the  stomach 
is  perforated  by  the  acid,  it  commonly  proves  more  speedily  fatal.  In  one 
instance,  reported  by  Sinclair,  a  child  about  four  years  old  died  in  four 
hours  :  the  stomach  was  found  perforated.  When  the  poison  acts  upon  the 
windpipe,  death  may  be  a  still  more  speedy  consequence,  from  suffocation  ; 
and,  owing  to  this,  it  appears  to  be  more  rapidly  fatal  to  children  than, 
adults.  Craigie  mentioned  a  case  in  which  three  ounces  of  concentrated 
sulphuric  acid  destroyed  life  in  three  hours  and  a  half.  Remer  met  with 
an  instance  in  which  death  took  place  in  two  hours.  A  case  is  reported 
by  Watson,  in  which  a  woman  swallowed  two  ounces  of  a  strong  acid. 
She  died  in  half  an  hour,  but  it  appears  that  a  quarter  of  an  hour  before 
death  she  had  made  a  deep  wound  in  her  throat,  which  gave  rise  to  great 
bleeding.  The  stomach  was  found  extensively  perforated :  but  it  is  highly 
probable  that  the  wound  accelerated  death  in  this  case.  The  shortest  case 
recorded,  occurred  to  Rapp.    A  man,  set.  50,  swallowed  three  ounces  and 
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a  half  of  concentrated  sulphm-ic  acid.  He  died  in  three-quarters  of  an  hour. 
('  Gaz.  Med.,'  Dec.  28,  1850.)  On  the  other  hand,  there  are  numerous 
instances  reported  in  which  the  poison  proved  fatal  from  secondary  causes, 
at  periods  varying  from  one  week  to  several  months.  These  secondary 
causes,  such  as  contraction  and  occlusion  of  the  gullet,  may  threaten,  and 
even  cause,  death  from  starvation,  and  require  operative  procedures.  When 
the  passage  of  bougies  to  dilate  the. stricture  of  the  oesophagus  has  failed  to 
procure  relief,  gastrotomy  has  been  successfully  performed,  and  the  patient 
fed  through  an  artificial  opening  into  the  stomach. 

Chemical  Analysis.- — This  acid  may  be  met  with  either  concentrated  or 
diluted  ;  and  a  medical  jurist  may  have  to  examine  it  under  three  condi- 
tions : — 1.  In  its  simple  state.  2.  When  mixed  with  organic  matters,  as 
with  liquid  articles  of  food,  or  in  the  contents  of  the  stomach.  3.  On 
solid  organic  substances,  as  where  the  acid  has  been  thrown  or  spilled  on 
articles  of  dress  or  clothing. 

In  the  simple  state. — if  concent  rated,  it  possesses  these  properties  :  1. 
Wood,  sugar,  or  other  organic  matter  plunged  into  it,  is  speedily  carbon- 
ized or  charred,  either  with  or  without  the  application  of  heat.  2.  When 
boiled  with  wood,  copper-cuttings,  or  mercury,  it  evolves  fumes  of  sul- 
phurous acid ;  this  is  immediately  known  by  the  odour,  as  well  as  by  the 
acid  vapour  first  rendering  blue,  and  then  bleaching,  starch-paper  dipped 
in  a  solution  of  iodic  acid.  3.  When  mixed  with  an  equal  bulk  of  water, 
great  heat  is  evolved. 

The  diluted  Acid. — For  the  acid  in  a  diluted  state,  but  one  test  need 
be  applied,  either  the  nitrate  of  barium  or  the  chloride  of  barium.  Having 
ascertained  by  test-paper  that  the  liquid  is  strongly  acid,  we  dilute  a 
portion  of  it,  and  add  a  few  drops  of  nitric  acid,  and  then  a  solution  of 
the  barium  salt.  If  sulphuric  acid  is  present,  a  dense  white  precipitate  of 
sulphate  of  barium  will  fall  down  :  this  is  insoluble  in  all  acids  and  alkalies. 
The  precipitate  is  collected,  washed,  dried,  and  mixed  with  five  parts  of 
charcoal  in  powder.  This  mixture  is  placed  in  a  small  platinum  crucible, 
which  should  be  closely  covered,  and  then  heated  to  full  redness  for  five 
minutes.  If  the  precipitate  is  a  sulphate,  it  will  thus  be  converted  into 
a  sulphide.  In  order  to  prove  this  : — 1.  A  portion  of  the  mixture  when 
cooled  may  be  mixed  with  water,  well  stirred,  and  filtered.  A  pale 
yellowish  liquid  will  be  obtained,  having  an  alkaline  reaction,  and  giving 
a  brown  or  black  precipitate  with  a  solution  of  acetate  of  lead.  2.  If  in 
small  quantity,  the  mixture  may  be  placed  at  once  on  glazed  card  (coated 
with  hydro-carbonate  of  lead)  and  wetted,  when  a  stain  of  sulphide  of  lead 
will  be  produced.  3.  The  powder  may  be  heated  with  strong  hydrochloric 
acid,  when  sulphuretted  hydrogen  will  be  copiously  evolved,  known  by  its 
smell  and  other  properties.  If  the  quantity  of  precipitated  sulphate  is 
very  small,  it  may  be  mixed  with  one-third  of  its  weight  of  cyanide  of 
potassium  and  heated  in  a  reduction-tube  to  full  redness.  This  residue, 
placed  on  glazed  card,  and  wetted,  gives  the  reaction  indicative  of  the 
presence  of  a  sulphide,  pi^ovingthat  the  original  precipitate  was  a  sulphate, 
and  that  sulphuric  acid  was  present  in  the  liquid  submitted  to  analysis. 

Dilute  sulphuric  acid  does  not  carbonize  organic  substances  which 
are  immersed  in  it.  The  application  of  heat  will  only  effect  carbonization 
when  the  water  of  the  acid  is  in  great  part  evaporated.  Thus,  paper  or 
linen,  wetted  with  the  dilute  acid,  becomes  charred  wdien  dried  and 
heated.  This  may  serve  as  one  method  of  identification  in  the  absence 
of  tests. 

In  liquids  containing  organic  matter. — If  sulphuric  acid  is  mixed  witn 
such  liquids  as  porter,  coffee,  or  tea,  the  liquid  is  first  rendered  clear  by 
filtration.    Some  liquids,  such  as  vinegar,  beer,  and  most  wines,  generally 
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contain  a  soluble  sulphate  and  have  an  acid  reaction.  Should  the  liquid 
be  thick  and  viscid  like  gruel,  it  may  be  diluted  with  watei",  and  then 
boiled  with  the  addition  of  a  little  acetic  acid.  For  the  action  of  the 
barium  test,  it  is  not  necessary  that  the  liquid  should  be  absolutely  clear, 
provided  it  is  not  so  thick  as  to  interfere  mechanically  with  the  subsidence 
of  the  precipitate.  So  far  with  regard  to  liquids  administered,  or  of 
which  the  administration  has  been  attempted.  A  similar  process  may  be 
applied  to  the  examination  of  matters  vomited  and  of  the  contents  of  tlte 
stomach,  care  being  taken  to  separate  the  insoluble  parts  by  filtration, 
before  adding  the  test.  The  coats  of  the  stomach  should  be  cut  up  and 
boiled  in  distilled  water  for  some  time  for  the  perfect  extraction  of  the 
acid.  The  decoction  filtered  and  concentrated  by  evaporation  may  then 
yield  evidence  of  its  presence,  and  is  tested  for  the  presence  of  a  free 
mineral  acid  in  one  of  two  ways.  Ferric  acetate  is  mixed  with  a  solution 
of  sulphocyanide  of  potassium.  This  mixture  will  yield  a  blood-red  colour 
when  added  to  the  suspected  liquid  should  a  free  mineral  acid  be  present. 
An  alcoholic  solution  of  methyl-violet  is  also  rendered  blue  when 
l-4000th  part  of  sulphuric  acid  is  added.  If  there  be  evidence  of  a  free 
mineral  acid,  and  the  liquid  yields  a  decided  precipitate  with  solution  of 
nitrate  of  barium,  it  should  be  concentrated  by  evaporation  if  necessary,and 
strong  alcohol  be  added  till  the  mass  contains  75  per  cent,  by  volume  of 
absolute  alcohol.  The  soluble  sulphates  are  thus  precipitated  ;  and  after 
standing  and  filtration  to  remove  these,  the  filtrate  is  neutralized  with 
solution  of  potash,  the  alcohol  distilled  off,  the  solution  evaporated  to 
dryness.  The  residue,  when  taken  up  with  water,  may  then  be  tested 
with  nitrate  of  barium  after  acidification  with  hydrochloric  acid.  One 
part  of  the  precipitate  corresponds  to  042  part  by  weight  of  sulphuric 
acid. 

When  the  acid  is  mixed  with  milk,  decomposed  blood 
and  mucus,  or  other  substances  which  render  it  thick  and 
viscid,  it  may  be  readily  separated  by  dialysis  ;  a  process 
which  is  applicable  to  the  other  acid  poisons,  such  as  the 
nitric,  hydrochloric,  and  oxalic.  A  portion  of  the  acid 
viscid  liquid  should  be  placed  in  a  test  tube,  about  five 
inches  long  and  one  inch  in  diameter,  open  at  both  ends, 
the  neck  being  securely  covered  with  a  layer  of  thin 
bladder,  or  parchment  paper.  The  tube  is  then  im-  5 
mersed,  mouth  downwards,  in  a  vessel  containing  dis-  " 
tilled  water.      After  Some   hours    the  acid  will    paSS     the  dialysis  of  liquid 

through  the  membrane,  and  may  be  detected  in  the  water,  poisons. 
This  process  may  be  employed  as  a  trial  test  of  the  contents  of  the  stomach 
when  they  have  a  strongly  acid  reaction.  In  thus  testing  for  sulphuric 
acid  it  must  be  remembered  that  a  sulphate,  such  as  Epsom  salt,  may  be 
present  in  the  liquid,  and  an  innocent  acid  like  vinegar  or  lemon-juice 
may  give  the  acid  reaction.  To  remove  any  fallacy  on  this  ground,  a 
portion  of  the  liquid  tested  should  be  evaporated,  and  treated  with  alcohol 
as  already  described. 

It  is  an  important  fact  that  the  contents  of  a  stomach  in  a  case  of 
poisoning  by  sulphuric  acid,  are  sometimes  entirely  free  from  any  traces 
of  this  poison,  even  when  it  has  been  swallowed  in  large  quantity.  The 
acid  is  not  commonly  found  when  the  person  has  been  under  treatment, 
when  there  has  been  considerable  vomiting,  aided  by  the  drinking  of 
water  or  other  simple  liquids,  or  when  he  has  survived  several  days.  If 
the  case  has  been  under  treatment,  the  acid  is  either  wholly  absent  or 
neutralized  by  antidotes.  A  girl  swallowed  four  or  five  ounces  of  diluted 
oil  of  vitriol,  and  died  in  eighteen  hours.    No  portion  of  the  acid  could  be 


220 


NON-DETECTION  OF  THE  ACID.  CASES. 


detected  in  the  stomach  ;  but  she  had  vomited  considerably,  and  the  acid 
was  easily  proved  to  exist  in  the  vomited  matters,  by  examining  a  portion 
of  the  sheet  of  a  bed  which  had  become  wetted  by  them.  In  another  case, 
nearly  two  ounces  of  the  concentrated  acid  were  swallowed ;  the  patient 
died  in  twenty-five  houi's  ;  the  stomach  was  extensively  acted  on,  and  yet 
no  trace  of  the  acid  could  be  discovered  in  the  contents.  The  liquidity 
of  the  poison,  and  the  facility  with  which  it  becomes  mixed  with  other 
liquids  and  ejected  by  vomiting,  will  readily  furnish  an  explanation  of 
this  fact.  In  many  cases  of  poisoning  by  sulphuric  acid,  therefore,  a 
medical  witness  must  be  prepared  to  find  that  chemical  analysis  will 
furnish  only  negative  results.  This,  however,  is  not  inconsistent  with 
death  having  taken  place  from  the  poison.  The  facts  are  so  conclusive 
on  this  point,  that  it  would  be  unnecessary  to  add  to  the  evidence  accu- 
mulated on  the  subject,  but  that  an  erroneous  statement  has  been  made 
that  no  person  can  die  from  poison,  except  the  poison  be  found  in  the 
body.  Casper  has  dealt  with  this  question.  He  relates  three  cases  of 
poisoning  by  sulphuric  acid,  which  occurred  in  his  practice,  one  which 
proved  fatal  in  eight  days,  a  second  in  five  days,  and  a  third  in  three 
days.  In  not  one  instance  could  a  trace  of  the  poison  be  found.  ('  Handb. 
der  Ger.  Med.,'  1,  pp.  421,  429.)  In  the  second  case  two  tablespoonfuls 
were  swallowed  by  a  girl.  The  analysis  revealed  merely  the  accidental 
presence  of  a  fractional  part  of  a  grain  of  alkaline  sulphate  in  the  stomach 
and  bowels.  Thus  there  was  an  entire  failure  of  chemical  proof,  while 
the  facts  of  the  case,  and  the  appearances  in  the  body,  established  con- 
clusively that  death  had  really  been  caused  by  sulphuric  acid.  In  one 
instance,  in  which  death  took  place  on  the  eleventh  day,  the  author  found 
no  trace  of  sulphuric  acid  in  the  body.  If  the  stomach  should  be  per- 
forated, the  contents  will  be  found  in  the  abdomen,  or  perhaps  in  the 
lower  part  of  the  cavity  of  the  pelvis  :  they  may  then  be  collected,  boiled 
with  distilled  water,  and  the  solution  examined  for  the  acid  by  the  process 
already  described.  If  the  contents  of  the  stomach  are  highly  putrefied, 
the  sulphuric  acid  may  be  found  combined  with  ammonia. 

On  solid  organic  substances. — It  sometimes  happens  in  cases  of  poisoning 
by  sulphuric  acid  that  it  is  spilled  upon  articles  of  clothing,  such  as  cloth 
or  linen,  and  here  a  medical  jurist  may  succeed  in  detecting  it,  when  every 
other  source  of  chemical  evidence  fails.  Again,  sulphuric  acid  is  often 
used  for  the  purpose  of  seriously  injuring  a  party,  as  by  throwing  it  on 
the  person;  and  under  the  Criminal  Law  Consolidation  Act  it  is  enacted 
that  whosoever  shall  cast  or  throw  at,  or  upon,  or  otherwise  apply  to  any 
person  any  corrosive  fluid  with  intent  to  burn,  maim,  disfigure,  or  disable 
any  person,  or  to  do  some  grievous  bodily  harm,  shall,  whether  any  bodily 
injury  be  effected  or  not,  be  guilty  of  felony,  and  punished  accordingly.  A 
chemical  examination  of  the  clothes  may  furnish  the  only  evidence  of  the 
corrosive  nature  of  the  fluid,  which,  when  accompanied  with  bodily  injury, 
renders  the  offender  liable  to  a  severe  punishment.  On  such  occasions, 
proof  of  the  corrosive  nature  of  the  liquid  is  required  ;  and  this  is  easily 
obtained  by  a  chemical  examination  of  a  part  of  the  dress.  A  case  of  this 
kind  was  tried  at  the  Liverpool  Winter  Assizes,  1866  (Beg.  v.  Goff).  The 
injury  appears  to  have  been  of  a  superficial  kind.  The  jury  found  the 
prisoner  guilty  of  throwing  the  corrosive  fluid,  but  with  no  intent  to  injure. 
This  was  tantamount  to  an  acquittal.  Injury  to  the  clothes  only  does  not 
constitute  the  crime.  There  must  be  injury  to  the  person.  There  have 
been  many  instances  of  vitriol-throwing  for  the  sake  of  damaging  the 
dress.  The  process  of  analysis  is  simple.  The  spot,  unless  it  has  been 
washed,  strongly  reddens  litmus  paper  pressed  upon  it.  The  stained  fabric 
should  be  digested  in  rectified  spirit  at  a  gentle  heat,  whereby  a  brown- 
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ish-coloured  liquid  may  be  obtained  on  nitration.  If  sulphuric  acid  is 
present,  the  liquid  will  have  an  acid  reaction,  and  produce  the  usual  effects 
with  the  barium  test  after  evaporation  and  dilution  with  water.  Old 
stains  are  known  by  the  complete  destruction  of  the  organic  fibre  :  fresh 
stains  by  their  dampness.  The  acid  remains  fixed  in  the  stuff.  Sulphuric 
acid  has  been  thus  detected  in  clothing  after  the  lapse  of  twenty-seven 
years.  The  detection  of  spots  of  this  acid  on  articles  of  dress,  has  in 
some  cases  served  to  supply  the  place  of  direct  evidence  from  a  chemical 
analysis  of  the  stomach  ;  and  in  other  instances  it  has  aided  justice  in 
fixing  on  an  accused  person  the  act  of  administration. 

The  importance  of  analysis  applied  to  articles  of  clothing  was  made 
evident  in  Beg.  v.  Brown  (Bury  St.  Edmunds,  Lent  Ass.,  1864).  The 
deceased,  aged  three  years,  was  an  illegitimate  child  of  the  prisoner.  It 
was  living  with  the  prisoner's  father  and  mother.  On  the  day  of  its  death, 
the  prisoner  came  to  see  the  child,  and  was  with  it  alone  in  a  bedroom :  in 
five  minutes  after  she  had  left  the  room,  no  other  person  being  present,  the 
child  was  heard  to  be  sick,  and  it  was  found  to  be  suffering  from  the  effects 
of  some  corrosive  acid.  The  child  died  in  nine  or  ten  hours,  and  the 
symptoms  during  life,  when  it  was  seen  by  a  medical  man,  as  well  as  the 
appearances  in  the  body  after  death,  were  clearly  those  of  poisoning  by  oil 
of  vitriol.  The  acid  was  detected  in  vomited  matter  on  the  shirt  of  the 
child,  and  on  a  dress  worn  by  the  mother  on  the  occasion  of  her  visit. 
It  was  further  proved  that  a  bottle  of  vitriol,  kept  in  a  closet  of  the  house 
where  she  was  servant,  was  missing.  In  spite  of  these  strong  facts  in 
proof  of  administration,  the  jury,  under  the  charge  of  Cockburn,  C.J., 
acquitted  the  prisoner.  It  was  somewhat  remarkable  that  the  child  did 
not  scream  from  pain  during  the  act  of  swallowing,  and  that  attention 
should  not  have  been  called  to  its  condition  until  after  the  lapse  of  five 
minutes.  Still,  the  facts  appeared  to  point  to  the  prisoner  only,  as  the 
person  who  administered  the  poison. 

Sulphate  of  Indigo.    Acid  Sulphates. 

Several  cases  of  accidental  poisoning  by  sulphate  of  indigo  have 
occurred.  As  the  compound  is  a  solution  of  indigo  in  strong  sulphuric 
acid,  the  symptoms  and  appearances  after  death  are  similar  to  those  which 
have  been  already  described.  This  kind  of  poisoning  may  be  suspected 
when,  together  with  these  symptoms,  the  membrane  of  the  mouth  has  a 
blue  or  blue-black  colour.  The  vomited  matters,  as  well  as  the  faeces, 
are  at  first  of  a  deep  blue-black  tint;  afterwards  green;  and  it  was 
observed  in  two  instances  that  the  urine,  voided  by  the  patients,  had  a 
blue  tinge. 

As  indigo  is  one  of  the  substances  now  directed  to  be  mixed  with 
arsenic  when  this  poison  is  sold  in  small  quantities,  the  detection  of  this 
colouring  principle  in  the  mouth  and  vomited  matters  will  not  necessarily 
show  that  it  has  been  taken  in  the  form  of  sulphate. 

Analysis. — This  solution  is  of  a  dark  blue  colour,  and  strongly  acid. 
Sulphuric  acid  is  detected  in  it  by  the  methods  above  described.  The 
blue  colour  is  discharged  by  chlorine,  or  when  a  portion,  previously  diluted, 
is  boiled  with  nitric  acid. 

The  acid  sulphates,  such  as  alum,  act  as  irritant  poisons  when  given  in 
large  doses.  Tardieu,  who  gives  the  details  of  two  cases  of  fatal  poison- 
ing by  alum  ('  L'Empoisonnbment,'  p.  218),  is  of  opinion  that  from  half 
an  ounce  to  an  ounce  of  the  salt  is  a  fatal  dose  for  an  adult.  In  1888  Bull 
communicated  to  the  editor  a  case  in  which  a  diphtheritic  child,  aet.  three 
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years,  died  from  the  effects  of  a  teaspoonful  of  alum  given  in  syrup  as  an 
emetic.  The  child  did  not  vomit  and  died  shoi'tly  after.  The  mucous 
membrane  of  the  stomach  was  red  and  velvety,  as  if  from  the  effects  of  a 
powerful  irritant. 


CHAPTER  15. 

POISONING  BY  NITRIC  ACID  OR  AQUA  FOKTTS — APPEARANCES  AFTER  DEATH — 
PROCESSES  FOR  DETECTING  THE  POISON  IN  LIQUIDS  CONTAINING  ORGANIC  MATTER 
— POISONING  BY  HYDROCHLORIC  ACID. 

Nitric  acid  is  popularly  known  under  the  name  of  Aqua  Fortis,  or  Red 
Spirit  of  Nitre.  Accoi-ding  to  Tartra,  it  seems  to  have  been  first  used  as  a 
poison  about  the  middle  of  the  fifteenth  century.  Although  it  is  perhaps 
as  much  used  in  the  arts  as  oil  of  vitriol,  cases  of  poisoning  by  it  are  not 
very  common.  In  the  year  1891,  nine  deaths  from  this  acid  were  recorded 
in  England  and  Wales. 

Symptoms. — When  nitric  acid  is  taken  in  a  concentrated  state,  the 
symptoms,  on  the  whole,  bear  a  close  resemblance  to  those  produced  by 
sulphuric  acid.  They  come  on  immediately,  and  the  swallowing  of  the 
acid  is  accompanied  by  intense  burning  pain  in  the  throat  and  gullet,  extend- 
ing downwards  to  the  stomach :  there  are  gaseous  eructations,  from  the 
chemical  action  of  the  poison,  swelling  of  the  abdomen,  violent  vomiting  of 
liquid  or  solid  matters,  mixed  with  altered  blood  of  a  dark  brown  colour, 
and  shreds  of  yellowish-coloured  mucus,  having  a  strongly  acid  reaction, 
The  abdomen  is  generally  exquisitely  tender:  but  in  one  well-marked  case 
of  poisoning  by  the  acid,  the  pain  was  chiefly  confined  to  the  throat :  pro- 
bably the  poison  had  not  reached  the  stomach.  The  mucous  membrane 
of  the  mouth  is  commonly  soft  and  white,  after  a  time  becoming  yellow, 
or  even  browm  ;  the  teeth  are  also  white,  and  the  enamel  is  partially 
destroyed  by  the  chemical  action  of  the  acid.  There  is  great  difficulty  of 
speaking  and  swallowing,  the  mouth  being  filled  with  viscid  mucus :  the 
power  of  swallowing  is,  indeed,  sometimes  entirely  lost.  On  opening 
the  mouth,  the  tongue  may  be  found  swollen,  and  of  a  citron  colour  ;  the 
tonsils  are  also  swollen  and  enlarged.  The  difficulty  of  breathing  is  occa- 
sionally such  as  to  render  tracheotomy  necessary,  especially  in  young- 
persons.  ('  Med.  Gaz.,'  vol.  12,  p.  220.)  As  the  symptoms  progress,  the 
pulse  becomes  small,  frequent,  and  irregular — the  surface  of  the  body  cold, 
and  there  are  frequent  rigors  (shivering).  The  administration  of  remedies, 
even  the  swallowing  of  the  smallest  quantity  of  liquid,  increases  the  severity 
of  the  pain,  occasions  vomiting,  and  gives  rise  to  a  feeling  of  laceration  or 
corrosion.  (Tartra,  144.)  There  is  obstinate  constipation.  Death  takes 
places  in  from  eighteen  to  twenty-four  houi's,  and  is  sometimes  preceded  by 
a  kind  of  stupor,  from  which  the  patient  is  easily  roused.  The  intellectual 
faculties  commonly  remain  clear  until  the  last.  In  one  instance  the  patient 
was  insensible,  but  she  ultimately  recovered.  Death  maybe  occasioned  by 
the  action  of  this  acid  on  the  larynx,  as  in  the  case  of  sulphuric  acid. 
Should  the  patient  survive  the  first  effects  of  the  poison,  the  mucous  mem- 
brane of  the  throat  and  gullet  may  be  ejected,  either  in  irregular  masses,  or 
in  the  form  of  a  complete  cylinder.  There  is  great  irritability  of  the 
stomach,  with  pain  on  taking  food,frequent  vomiting,  and  ultimate  destruc- 
tion of  the  powers  of  digestion:  the  patient  becomes  slowly  emaciated,  and 
dies,  sometimes  after  many  months,  from  starvation  or  exhaustion.   A  man 
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swallowed  nitric  acid  in  beer :  lie  recovered  from  the  first  symptoms,  but 
died  six  months  afterwards,  evidently  from  the  injury  caused  by  the  poison 
to  the  mucous  lining  of  the  stomach.  He  suffered  from  pain  and  from 
such  irritability  in  this  organ,  that  neither  solids  nor  fluids  could  be 
retained.    ('  Lancet,'  1860,  II.  p.  510.) 

The  vapour  of  this  acid  is  destructive  to  life.    In  1854,  Mr.  Haywood, 
a  chemist  of  Sheffield,  lost  his  life  under  the  following  circumstances  : — 
He  was  pouring  a  mixture  of  nitric  and  sulphuric  acids  from  a  carboy 
containing  about  sixty  pounds,  Avhen  by  some  accident  the  vessel  was 
broken.    For  a  few  minutes  he  inhaled  the  fumes  of  the  mixed  acids,  but 
it  does  not  appear  that  any  of  the  liquid  fell  over  him.    Three  hours  after 
the  accident,  he  was  sitting  up  and  appeared  to  be  in  moderately  good 
health.    He  was  then  seen  by  a  medical  man,  and  complained  merely  of 
some  cuts  about  his  hands.    He  coughed  violently.    In  three  hours  more 
there  was  difficulty  of  breathing,  with  increase  of  the  cough.    There  was 
a  sense  of  tightness  at  the  lower  part  of  the  throat,  and  the  pulse  was 
hard.    At  times  he  said  he  could  scarcely  breathe.    He  died  eleven  hours 
after  the  accident.    On  inspection,  there  Avas  congestion  of  the  windpipe 
and  bronchial  tubes,  with  effusion  of  blood  in  the  latter.    The  heart  was 
flaccid,  and  contained  but  little  blood ;  and  the  lining  membrane  of  the 
heart  and  aorta  was  inflamed.    The  blood  had  a  slightly  acid  reaction. 
The  windpipe  was  not  examined.    It  is  very  probable  that  the  seat  of 
mischief  was  in  this  organ,  and  that  the  deceased  died  from  inflammatory 
effusion  and  a  swelling  of  the  parts  about  the  opening  of  the  windpipe. 
('Lancet,'  1854,  I.  p.  430.)    A  similar  accident  occured  to  Mr.  Steivart 
and  one  of  the  janitors  of  an  educational  institution  in  Edinburgh,  in 
1863.    A  jar  of  nitric  acid,  Avhich  he  Avas  carrying,  fell  on  the  floor  and 
Avas  broken.    He  and  the  janitor,  instead  of  withdraAving  from  the  spot, 
Aviped  the  floor,  and  attempted  to  save  some  of  the  acid.    They  thus  in- 
haled the  fumes  which  were  immediately  diffused.    Stewart  returned 
home  unconscious  of  the  mischief  Avhich  had  been  done.    After  an  hour 
or  two,  difficulty  of  breathing  came  on,  and  in  spite  of  every  effort  to 
save  his  life,  he  died  in  ten  hours  after  the  accident.    The  janitor  suffered 
from  similar  symptoms,  and  died  the  day  following.    (Chem.  News,'  1863, 
p.  132.)    It  is  probable  that  in  these  cases  there  was  great  bronchial 
effusion,  leading  to  the  entire  obstruction  of  respiration.    The  fumes  of 
nitrous  acid  vapour,  Avhich  are  generally  associated  Avith  nitric  acid,  are 
of  a  very  deadly  kind.    In  the  manufacture  of  gun-cotton  acid  vapours 
are  evolved,  which,  if  respired,  although  they  may  produce  no  immediate 
ill  effects,  are  liable  to  cause  pneumonia  and  death.    On  one  occasion,  in 
preparing  gun-cotton,  the  author  accidentally  inhaled  the  vapour,  and 
suffered  from  severe  constriction  of  the  throat,  tightness  in  the  chest,  and 
cough  for  more  than  a  week.    The  fumes  from  batteries  Avorked  Avith 
nitric  acid  are  often  productive  of  serious  results,  and  the  editor  has 
met  Avith  serious  cases  resulting  from  their  inhalation. 

On  Sept.  23,  1890,  during  attempts  to  extinguish  a  fire  at  some 
chemical  stores,  a  bottle  of  nitric  acid  Avas  broken.  The  action  of  the 
acid  upon  the  surroundings  gave  rise  to  abundant  evolution  of  nitrous 
fumes,  and  two  of "  the  fire-brigade  officers  Avere  so  affected  by  them 
that  they  died  the  same  day.  ('  Pharm.  Journ.,'  1890-1,  p.  252.)  In  1889 
a  man  was  convicted  of  the  murder  of  a  woman  by  pouring  nitric  acid 
down  her  throat  Avhilst  in  bed  (Beg.  v.  Lipski,  C.  C.  C,  July,  1888).  In 
reality  a  mixture  of  sulphuric  and  nitric  acids,  containing  more  sulphuric 
than  nitric,  was  employed.  Such  a  mixture  does  not  char  cellulose 
(wood  and  cotton)  like  sulphuric  acid,  but  converts  it  into  nitro-cellulose, 
Avhich  substance  was  found  by  the  editor  in  the  stains  on  the  deceased 
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woman's  linen,  and  also  in  wood  cut  from  the  floor  of  the  room  in  which 
the  murder  was  committed. 

Appearances  after  death. — Supposing  death  to  have  taken  place  rapidly 
from  the  liquid  acid,  the  following  appearances  may  be  observed.  The 
skin  of  the  mouth  and  lips  will  present  various  shades  of  colour,  from  an 
orange-yellow  to  a  brown ;  it  appears  like  the  skin  after  a  blister  or  burn, 
and  is  easily  detached  from  the  subjacent  parts.  Yellow  spots  produced 
by  the  spilling  of  the  acid  may  be  found  about  the  hands  and  neck.  A 
yellow  frothy  liquid  escapes  from  the  nose  and  mouth  ;  and  the  abdomen 
is  often  much  distended.  The  membrane  lining  the  mouth  is  sometimes 
white,  at  others  of  a  citron  colour ;  the  teeth  are  white,  bat  present  a 
yellowish  colour  about  the  corona;.  The  pharynx  and  larynx  are  much 
inflamed  ;  and  the  latter  is  sometimes  cedematous.  The  lining  membrane 
of  the  gullet  is  softened,  and  of  a  yellow  or  brown  colour,  easily  detached, 
often  in  long  folds.  The  windpipe  is  more  vascular  than  usual,  and  the 
lungs  are  congested.  The  most  strongly  marked  changes  are,  however, 
seen  in  the  stomach.  When  not  perforated,  this  organ  may  be  found 
distended  with  gas,  its  mucous  membrane  partially  inflamed,  and  covered 
by  patches  of  a  yellow,  brown,  or  green  colour;  or  it  may  be  even  black. 
This  green  colour  is  due  to  the  action  of  the  acid  on  the  colouring  matter 
of  the  bile  ;  but  it  must  be  remembered  that  a  morbid  state  of  the  bile 
itself  may  give  a  similar  appearance  to  the  mucous  membrane  in  many 
cases  of  death  from  natural  disease.  There  is  occasionally  inflammation 
of  the  peritoneum,  and  the  stomach  is  adherent  to  the  surrounding  organs. 
Its  coats  may  be  so  much  softened,  as  to  break  down  under  the  slightest 
pressure.  In  the  duodenum  similar  changes  are  found  ;  but  in  some  cases 
the  small  intestines  have  presented  no  other  appearance  than  that  of  slight 
redness.  It  might  be  supposed  that  the  stomach  would  be  in  general 
perforated  by  this  corrosive  liquid ;  but  perforation  has  not  been  often 
observed.  Tartra  met  with  only  two  instances,  and  in  one  of  these  the 
person  survived  twenty,  and  in  the  other  thirty  hours.  In  giving  this 
poison  to  rabbits,  he  did  not  find  the  stomach  perforated,  although  the  acid 
had  evidently  reached  that  organ,  as  its  coats  were  stained  of  a  deep  yellow 
colour.  In  these  experiments  the  non-perfoi'ation  appeared  to  be  due  to 
the  protective  influence  of  the  food  with  which  the  stomach  was  distended. 
In  the  few  cases  that  are  reported  in  English  journals,  it  would  appear 
that  the  stomach  has  not  been  perforated:  the  poison  had  been  swallowed 
soon  after  a  meal,  and  its  coat  has  thus  escaped  the  corrosive  action  of 
the  acid.  In  a  case  which  proved  fatal  after  the  long  period  of  six  months, 
there  was,  at  the  intestinal  end  of  the  stomach,  a  distinct  cicatrix  with 
puckering  and  hardening  of  the  surrounding  mucous  membrane,  causing 
a  slight  contraction  of  the  pyloric  orifice.  The  only  other  appearance 
consisted  in  some  dark  longitudinal  lines  on  the  posterior  surface  of  the 
lining  membrane  of  the  gullet.  This  had  probably  been  caused  by  the 
acid.  ('  Lancet,'  1860,  II.  p.  510.)  In  1871  a  man  died  in  Guy's  Hospital 
seventeen  hours  after  swallowing  three  fluid  ounces  of  commercial  nitric 
acid.  On  examination  the  stomach  was  found  much  disorganized.  There 
was  a  small  aperture  on  the  anterior  surface,  half  an  inch  from  the  lower 
border,  and  one  inch  to  the  left  of  a  vertical  line  drawn  from  the  entrance 
of  the  gullet.  Around  the  opening  the  peritoneum  was  ecchymosed,  but 
no  lymph  was  exuded;  and  it  is  probable  that  the  rupture  had  taken  place 
about  the  time  of  death.  The  duodenum  showed  signs  of  sloughing  on 
the  valvulse  conniventes ;  whilst  the  jejunum  and  ileum  were  natural  in 
appearance.    ('  Guy's  Hosp.  Rep.,'  1872,  p.  223.) 

Quantity  required  to  destroy  life. — The  smallest  quantity  of  this  acid 
which  we  find  reported  to  have  desh-oyed  life,  is  about  tico  drachms. 
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It  was  in  the  case  of  a  boy,  aged  thirteen  :  he  died  in  about  thirty-six 
hours.  But  less  than  this  quantity,  even  one  drachm,  would  doubtless 
suffice  to  kill  a  child,  and,  under  certain  circumstances,  an  adult ;  for  the 
fatal  result  depends  on  the  extent  of  the  mischief  produced  by  this  corro- 
sive poison  in  the  windpipe,  gullet,  and  stomach.  What  is  the  largest 
dose  of  concentrated  acid,  from  the  effects  of  which  a  person  has  recovered, 
it  is  difficult  to  say ;  since  in  most  of  the  cases  of  recovery  mentioned  by 
authors,  the  quantity  of  the  poison  taken  was  unknown.  A  case  of 
recovery  from  about  half  an  ounce  of  the  strong  acid  mixed  with  the 
diluted  acid,  is  reported  ('  Lancet,'  1870,  I.  p.  549).  The  patient  was  a 
man,  sst.  21.  He  had  the  usual  symptoms,  with  the  exception  that  there 
was  no  yellowing  of  the  teeth,  nor  corrosion  of  the  mouth.  The  vomited 
matters  were  bloody  and  of  a  dark  colour.  He  suffered  from  stricture  of 
the  gullet,  and  this  remained  when  he  left  the  hosjjital  about  fifteen  weeks 
after  his  admission.  In  the  editor's  case  (p.  224)  of  poisoning  by  three 
ounces  of  nitric  acid,  death  resulted  in  seventeen  hours.  The  stomach 
was  perforated. 

Period  at  which  death  takes  place. — Sobernheim  relates  a  case  of  poi- 
soning by  nitric  acid,  which  proved  fatal  in  one  hour  and  three  quarters. 
(Op.  cit.  402.)  This  the  author  believed  to  be  the  most  rapidly  fatal 
instance  on  record,  where  the  acid  acted  as  a  poison.  The  usual  well- 
marked  effects  were  found  in  the  gullet,  stomach,  and  small  intestines. 
In  infants,  however,  life  may  be  destroyed  by  this  poison  in  a  few  minutes, 
should  it  happen  to  affect  the  larynx.  The  longest  case  is,  perhaps, 
that  recorded  by  Tartra,  where  a  woman  perished  from  exhaustion,  pro- 
duced by  the  secondary  effects  of  the  poison,  eight  months  after  having 
swallowed  it. 

Chemical  Analysis. — In  the  simple  state.  This  acid  may  be  met  with 
either  concentrated  or  dilute.  The  concentrated  acid  varies  in  colour 
from  a  deep  orange  red  to  a  light  straw  yellow.  It  may  be  recognized, 
1.  By  evolving  acid  fumes  when  exposed  to  the  air  or  when  heated.  2. 
By  its  staining  nitrogenous  organic  matter,  such  as  wool,  yellow  or  brown, 
the  colour  being  heightened  and  turned  to  an  orange-red  tint  by  contact 
with  caustic  alkalies.  3.  When  mixed  with  a  few  copper  cuttings,  it  is 
rapidly  decomposed,  deep  red  acid  vapours  are  given  off,  and  a  bluish- 
green  solution  of  nitrate  of  copper  is  formed.  Tin  or  mercury  may  be  sub- 
stituted for  copper  in  this  experiment.  4.  On  the  addition  of  gold-leaf  and 
a  few  drops  of  hydrochloric  acid,  and  warming  the  mixture,  if  nitric  acid 
is  present  the  gold  is  dissolved.  Common  aqua  fortis  (nitric  acid)  some- 
times contains  as  impurity,  a  sufficiency  of  hydrochloric  acid  to  dissolve 
gold-leaf.  In  the  dilute  state.  This  acid  is  not  precipitated,  like  sul- 
phuric, by  any  common  reagent,  since  all  its  alkaline  combinations  are 
soluble  in  water.  1.  The  liquid  has  a  highly  acid  reaction,  and  on 
boiling  it  with  some  copper  turnings,  red  nitrous  fumes  are  given  off, 
unless  the  proportion  of  water  is  very  great.  At  the  same  time  the 
liquid  acquires  a  blue  colour.  2.  A  streak  made  on  white  paper  with 
the  diluted  acid  does  not  carbonize  the  paper  when  heated;  but  a 
faint  yellow  stain  is  left.  3.  The  liquid  is  not  precipitated  by  salts  of 
barium  or  of  silver.  The  two  last  experiments  give  merely  negative 
results  :  they  serve  to  show  that  sulphuric  and  hydrochloric  acids  are 
absent. 

In  order  to  detect  nitric  acid,  the  liquid  should  be  first  tested  for  the 
presence  of  a  free  mineral  acid  in  the  way  described  for  sulphuric  acid  ; 
then  carefully  neutralized  by  a  solution  of  potash,  and  evaporated  slowly 
to  obtain  crystals.  If  the  liquid  contain  nitric  acid,  these  crystals  will 
possess  the  following  characters  :— 1.  They  appear  in  the  form  of  lengthened 
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Crystals  of  nitre,  magnified  30 
diameters. 


fluted  prisms,  which  neither  effloresce  nor  deliquesce  on  exposure.  One 
drop  of  the  solution,  evaporated  spontaneously  on  glass,  will  suffice  to 
yield  distinct  and  well-formed  prismatic  crystals.  This  character  dis- 
tinguishes nitrate  of  potassium  from  a  large  number  of  salts.    2.  When 

moistened  with  strong  sulphuric  acid,  the- 
powdered  crystals  slowly  evolve  a  colourless 
acid  vapour.  By  this  test  the  nitrate  is* 
known  from  every  other  deflagrating  salt. 
3.  A  portion  of  the  powdered  crystals  should 
be  placed  in  a  small  tube  and  mixed  with 
their  bulk  of  fine  copper  filings.  The  mass 
is  then  to  be  moistened  with  water,  and 
a  few  di^ops  of  strong  sulphuric  acid  added. 
Either  with  or  without  the  application  of 
a  gentle  heat,  orange-red  nitrous  fumes  are 
evolved,  recognizable  by  their  colour,  odour, 
and  reaction,  and  by  their  setting  free 
iodine  on  starch-paper  moistened  with  a 
solution  of  iodide  of  potassium.  A  small 
crystal  of  green  ferrous  sulphate  may  be  substituted  for  the  copper.  This 
acquires  a  pink  or  black  colour,  and  on  warming'  the  mixture  orange-red 
fumes  escape.  The  suspected  nitrate  should  be  free  from  any  alkaline 
chloride,  and  only  a  small  reduction  tube  should  be  used  when  the 
quantity  of  the  nitrate  is  small.  If  the  nitrate  is  mixed  with  chloride, 
the  following  process  will  be  found  preferable.  4.  We  add  to  the  powdered 
crystals  a  small  portion  of  gold-leaf  and  strong  hydrochloric  acid  ;  then 
boil  for  a  few  minutes.  The  gold  will  either  wholly  or  entirely  disappear 
if  nitric  acid  or  a  nitrate  is  present.  Its  partial  solution  will  be  indicated 
by  a  dark  brown  or  purple  colour  on  the  addition  of  stannous  chloride  to 
the  liquid  after  boiling. 

In  liquids  containing  organic  matter. — Nitric  acid  may  be  administered 
in  such  liquids  as  tea,  vinegar,  or  beer.  In  this  case,  besides  the  acid 
reaction,  there  will  be  a  peculiar  smell  produced  by  the  strong  acid,  when 
mixed  with  substances  of  an  organic  nature.  The  application  of  the  usual 
tests  may  be  here  counteracted  :  thus,  unless  the  quantity  of  nitric  acid  in 
the  liquid  is  rather  large,  the  orange-red  nitrous  fumes  are  not  evolved  on 
boiling  it  with  copper  cuttings.  The  action  on  gold-leaf  will  enable  the 
chemist  to  detect  nitric  acid  in  coffee,  tea,  and  similar  organic  liquids, 
even  when  the  proportion  of  acid  is  small.  Boil  a  fragment  of  gold-leaf 
in  pure  hydrochloric  acid,  and  add  while  boiling  a  few  drops  of  the  sus- 
pected organic  liquid  to  the  mixture.  If  the  acid  is  present  the  gold  will 
be  dissolved.  When  the  acid  liquid  is  thick  and  turbid,  a  portion  of  it 
may  be  placed  in  a  tube  and  submitted  to  the  process  of  dialysis  (see 
p.  219).  Vomited  matters,  as  well  as  the  contents  and  coats  of  the  stomach 
(cut  up),  should  be  boiled  in  water,  and  filtered.  If  not  cleared  by  fil- 
tration, they  may  be  submitted  to  dialysis,  and  the  acid  water  obtained 
neutralized  by  potash,  and  concentrated.  If  by  filtration  we  succeed  in 
procuring  a  clear  acid  liquid,  the  colour  is  of  no  importance.  The  liquid 
should  be  carefully  neutralized  with  a  solution  of  pure  potash,  and  con- 
centrated by  evaporation.  Drops  of  this  may  be  placed  on  a  slide,  and 
the  crystals  microscopically  examined  and  compared  with  those  of  nitre. 
Paper  dipped  into  the  concenti\ated  neutralized  liquid,  and  dried,  burns 
with  deflagration  like  touch-paper. 

The  crystals  obtained  by  evaporating  the  neutralized  liquid  are  gene- 
rally coloured  with  organic  matter,  but  they  fuse  into  a  white  mass  when 
heated  in  a  platinum  capsule.    The  pure  nitre  thus  obtained  may  be 
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tested  as  above  described.  The  organic  matter  in  the  crystals  does  not 
interfere  with  the  results  of  the  copper  and  gold  tests. 

When  either  the  nitric  acid,  or  the  nitrate  into  which  it  has  been  con- 
verted, is  mixed  with  common  salt,  the  copper  test  cannot  be  employed. 
The  gold  test  will  in  such  a  case  furnish  the  best  evidence.  Hydrochloric 
acid  with  a  small  portion  of  gold-leaf  may  be  added  to  the  dried  residue, 
and  the  mixture  boiled.  If  nitric  acid  or  a  nitrate  is  present,  even  in 
minute  proportion,  some  portion  of  the  gold  will  be  dissolved,  a  fact 
demonstrable  by  the  addition  of  stannous  chloride. 

Nitric  acid  may  be  detected  in  stains  on  clothing,  if  recent,  by  simply 
boiling  the  stained  cloth  in  water.  An  acid  liquid  will  be  obtained,  unless 
the  stains  are  of  old  date  or  the  stuff  has  been  washed.  This  liquid,  when 
concentrated,  may  be  dealt  with  in  the  manner  already  described.  The 
stains  from  this  acid  on  black  and  blue  cloth  are  of  a  yellow  or  brownish- 
yellow  colour.  When  long  exposed  they  become  dry,  but  the  cloth  is 
easily  torn.  A  simple  method  of  detecting  the  acid  is  to  boil  at  once  a 
piece  of  the  stained  cloth  with  a  fragment  of  gold-leaf  and  hydrochloric 
acid.  If  nitric  acid  or  a  nitrate  is  present  in  the  stain,  a  portion  of  the 
gold  will  be  dissolved. 

Hydrochloric  Acid.    Muriatic  Acid. 

,  Hydrochloric  or  muriatic  acid,  popularly  known  under  the  name  of  spirit 
of  salt,  is  occasionally  taken  as  a  poison.   In  the  year  1891,  it  was  the  cause 
of  twenty-five  deaths  in  England  and  Wales.    In  the  cases  which  have 
been  hitherto  observed,  the  symptoms  and  appearances  have  been  similar 
to  those  caused  by  nitric  acid.    A  woman,  aot.  63,  swallowed  half  an  ounce 
of  concentrated  hydrochloric  acid.    She  was  received  into  the  hospital  in 
three-quarters  of  an  hour.    The  prominent  symptoms  were  burning  pain 
in  the  throat  and  stomach,  feeble  pulse,  cold  and  clammy  skin,  retching, 
and  vomiting  of  a  brown  matter  streaked  with  blood,  and  containing  shreds 
of  membrane.    There  was  great  exhaustion.    The  throat  became  swollen, 
the  patient  lost  the  power  of  swallowing,  and  died  in  eighteen  hours.  She 
retained  her  senses  until  the  last.    The  appearances  in  the  body  were  as 
follows  :  the  mucous  membrane  of  the  mouth  and  throat  was  white, 
softened,  and  destroyed  in  many  places  by  the  corrosive  action  of  the  acid. 
The  membrane  of  the  gullet  was  red  and  inflamed.    The  back  part  of  the 
stomach  near  the  pylorus  was  black,  stripped  of  its  mucous  membrane 
(which  was  generally  softened),  and  marked  with  black  lines.    It  was 
not  perforated.    ('  Lancet,'  1859,  II.  p.  59.)    The  smallest  quantity  of 
hydrochloric  acid  which  has  as  yet  been  known  to  prove  fatal  was  a  tea- 
spoonful  in  a  girl  15  years  of  age.    For  other  cases  in  which  an  ounce 
was  taken  and  the  persons  recovered,  see  '  Lancet,'  1850,  II.  p.  113,  and 
the  'Med.  Gaz.,'  Dec.  28,  1849.    Otto  reported  a  fatal  case  in  a  child 
(Horn's  '  Vierteljahrsschr.,'  1865,  Bd.  1,  p.  361).    It  is  not  often  that 
hydrochloric  acid  is  administered  with  criminal  intent.    A  trial  took 
place  at  the  Taunton  Winter  Assizes,  1866  (Reg.  v.  Somers),  in  which  a 
girl  of  twelve  yeai's  of  age  was  charged  with  administering  this  acid  to 
her  mistress  in  beer,  with  intent  to  murder  her.    Some  of  the  acid  had 
been  purchased  for  domestic  use,  and  the  prisoner  had  been  cautioned 
not  to  touch  it  as  it  was  poisonous.    On  tasting  the  beer  prosecutrix 
perceived  an  unpleasant  taste,  and  had  a  burning  sensation  in  her  throat. 
On  analysis,  the  beer  was  found  to  contain  hydrochloric  acid.    Life  was 
not  endangered,  and  no  grievous  bodily  harm  was  done.    The  prisoner 
was  convicted  of  a  misdemeanour  under  the  statute,  of  administering 
poison  with  intent  to  injure,  aggrieve,  and  annoy. 
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Chemical  Analysis. — In  a  concentrated  state,  hydrochloric  acid  evolves 
copious  fumes.  The  pure  acid  is  nearly  colourless  :  the  commercial  acid 
is  of  a  lemon-yellow  colour,'  and  frequently  contains  iron,  arsenic,  common 
salt,  and  other  impurities.  It  reddens  litmus  paper  strongly  and  gives 
the  general  reactions  of  a  mineral  acid.  (See  p.  219.)  When  boiled 
with  a  small  quantity  of  black  oxide  of  manganese,  chlorine  is  evolved. 
It  does  not  dissolve  gold-leaf  until  a  few  drops  of  nitric  acid  have  been 
added  to  it,  and  the  mixture  is  heated.  In  the  diluted  state,  these  pro- 
perties are  lost.  It  gives  a  dense  white  precipitate  when  a  solution  of 
nitrate  of  silver  is  added  to  it.  This  precipitate  is  insoluble  in  nitric  acid, 
but  soluble  in  ammonia  :  it  acquires  a  purple  and  black  colour  if  exposed 
to  light,  and  when  heated  it  melts  without  decomposition,  forming  a 
yellowish-coloured  substance  on  cooling.  If  the  acid  is  contained  in 
organic  liquids  in  moderate  quantity,  it  admits  of  separation  by  distillation 
to  dryness.  In  this  case  any  fixed  chlorides  present  are  left  in  the  retort. 
It  may  also  be  procured  by  dialysis  in  a  state  fit  for  testing.    (See  p.  219.) 

Hydrochloric  acid,  in  small  quantity,  as  well  as  alkaline  chlorides, 
are  natural  constituents  of  the  fluids  of  the  stomach  and  bowels.  The 
presence  of  local  chemical  changes  in  the  throat  and  stomach,  would  show 
whether  the  acid  had  been  taken  as  a  poison.  If  the  acid  is  found  only 
in  minute  quantity,  no  inference  of  poisoning  can  be  drawn  unless  there 
are  distinct  marks  of  its  chemical  action  upon  the  throat  and  stomach. 
It  darkens  the  blood  like  sulphuric  acid,  although  it  has  not  the  same 
degree  of  carbonizing  action  on  organic  matter.  The  stains  produced  by 
this  acid  on  black  cloth  are  generally  of  a  slight  reddish  colour.  As  the 
acid  is  volatile,  it  may  possibly  disappear  from  the  stuff.  If  recent,  the 
acid  may  be  separated  by  boiling  the  stuff  in  water  and  applying  the  silver 
test,  or  by  boiling  a  portion  of  the  stained  cloth  with  gold-leaf  and  nitric 
acid.  An  unstained  portion  of  cloth  should  be  similarly  tested  for  the 
sake  of  comparison,  as  neutral  chlorides  give  a  similar  precipitate  with 
nitrate  of  silver. 


CHAPTER  16. 

poisoning  by  vegetable  acids.     oxalic  acid — symptoms  and  effects — 

appearances  after  death  chemical    analysis  —  acid    oxalate  of 

potassium  or  salt  of  sorrel.    tartaric  acid.    acetic  acid.  vinegar. 

Oxalic  Acid. 

In  the  year  1891,  this  acid  was  the  cause  of  twenty-two  deaths  in 
England  and  Wales. 

Symptoms. — If  this  poison  is  taken  in  a  large  dose,  e.g.  from  half  an  ounce 
to  an  ounce  of  the  crystals  dissolved  in  water,  a  hot  burning  acid  taste  is 
experienced  during  the  act  of  swallowing  the  poison.  This  is  accompanied 
by  a  similar  sensation  extending  through  the  gullet  to  the  stomach.  There 
is  sometimes  a  sense  of  constriction  or  suffocation :  the  countenance  is  livid, 
and  the  surface  of  the  skin  soon  becomes  cold  and  clammy.  Vomiting 
occurs  either  immediately  or  within  a  few  minutes.  Should  the  poison 
be  diluted,  there  is  merely  a  sensation  of  extreme  soreness,  and  vomiting 
may  not  occur  until  after  a  quarter  of  an  hour  or  twenty  minutes.  In 
some  cases  there  has  been  little  or  no  vomiting;  while  in  others,  this 
symptom  has  been  incessant  until  death.  In  a  case  in  which  an  ounce  of 
the  acid  was  swallowed,  the  vomiting  and  pain  in  the  stomach  continued 
until  the  fifth  day,  when  the  man  died  suddenly.  ('Lancet,'  1860,  II. 
p.  509.)  In  a  case  in  which  the  poison  was  much  diluted,  vomiting  did  not 
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occur  for  seven  hours.  (Christison  on  '  Poisons.')  The  vomited  matters 
are  highly  acid,  and  have  a  greenish-brown  or  almost  black  colour ;  they 
consist  chiefly  of  mucus  and  altered  blood.  In  one  reported  instance  they 
were  colourless.  ('Med.  Gaz.,' vol.  37,  p.  792.)  In  another  case,  fluid 
blood  of  a  bright  arterial  colour  was  vomited  after  some  hours.  ('  Prov. 
Jour.,'  June  25,  1851,  p.  344.)  There  is  great  pain  and  tenderness  in 
the  abdomen,  with  a  burning  sensation  in  the  stomach.  There  are  cold 
clammy  perspirations  and  convulsions.  In  a  case  in  which  about  two 
ounces  of  the  poison  had  been  swallowed,  there  was  no  pain.  Violent 
vomiting  and  collapse  were  the  chief  symptoms.  There  is  in  general  an 
entire  prostration  of  strength,  so  that  if  the  person  is  in  the  erect  position, 
he  falls ;  there  is  likewise  unconsciousness  of  surrounding  objects,  and  a 
kind  of  stupor,  from  which,  however,  the  patient  may  be  roused  without 
difficulty.  The  pulse  is  very  feeble.  Owing  to  the  severity  of  the  pain,  the 
legs  are  sometimes  drawn  up  towards  the  abdomen.  The  pulse  is  small, 
irregular,  and  scarcely  perceptible;  there  is  a  sensation  of  tingling  or 
numbness  in  the  extremities,  and  shortly  before  death  the  respiration  is 
spasmodic.  The  inspirations  are  deep,  and  a  long  interval  elapses  between 
them.  Such  are  the  symptoms  commonly  observed  in  a  rapidly  fatal  or 
acute  case.  In  the  majority  of  fatal  cases  death  takes  place  within  an  hour. 

Should  the  patient  survive  the  first  effects  of  the  poison,  the  follow- 
ing symptoms  may  appear :  there  is  soreness  of  the  mouth,  constriction 
and  burning  pain  in  the  throat,  pain  in  swallowing,  tenderness  in  the 
abdomen,  and  irritability  of  the  stomach,  so  that  there  is  frequent  vomit- 
ing, accompanied  by  purging.  The  tongue  is  swollen,  and  there  is  great 
thirst.  The  patient  may  slowly  recover  from  these  symptoms.  In  a  case 
related  by  Edwards,  the  patient,  a  female,  lost  her  voice  for  eight 
days.  Another  case  has  been  reported  by  Bradley,  from  which  it  may 
be  inferred  that  a  loss  of  voice  may  result  from  a  direct  effect  of  oxalic 
acid  on  the  nervous  system.  A  man  swallowed  a  quarter  of  an  ounce 
of  the  acid,  and  suffered  from  the  usual  symptoms  in  a  severe  form. 
In  about  nine  hours  his  voice,  although  naturally  deep,  had  become  low 
and  feeble.  The  weakness  of  voice  remained  for  more  than  a  month,  and 
its  natural  strength  had  not  returned  even  after  the  lapse  of  nine  weeks. 
During  the  first  month  there  was  numbness  with  tingling  of  the  legs. 
('  Med.  Times,'  1850,  II.  p.  293.)  The  editor  has  seen  a  similar  case, 
in  which  a  man  almost  lost  his  voice  for  some  time.  The  occurrence  of 
the  sensation  of  numbness,  and  its  persistence  for  so  long  a  period  after 
recovery  from  the  symptoms  of  irritation,  point  to  an  effect  of  the  poison 
on  the  nervous  system.  Spasmodic  twitchings  of  the  muscles  of  the  face 
and  extremities  have  also  been  observed  in  some  instances.  ('  Lancet,' 
1851,  I.  p.  329.) 

Appearances  after  death. — The  mucous  membrane  of  the  tongue,  mouth, 
throat,  and  gullet,  is  commonly  white,  as  if  bleached ;  but  it  is  sometimes 
coated  with  a  portion  of  the  brown  mucous  matter  discharged  from  the 
stomach.  This  latter  organ  contains  a  dark  brown  mucous  liquid,  often 
acid,  and  having  almost  a  gelatinous  consistency.  On  removing  the  con- 
tents, the  mucous  membrane  will  be  seen  pale  and  softened,  without 
always  presenting  marks  of  inflammation  or  abrasion,  if  death  has  taken 
place  rapidly.  The  mucous  membrane  is  white,  soft,  and  brittle,  easily 
raised  by  the  scalpel,  and  presents  the  appearance  which  we  might  suppose 
it  would  assume  after  having  been  boiled  for  some  time  in  water.  The 
small  vessels  are  seen  ramifying  over  the  surface,  filled  with  dark-coloured 
blood,  apparently  solidified  within  them.  The  lining  membrane  of  the 
gullet  presents  the  same  characteristics.  It  is  pale  or  dark,  and  appears 
as  if  it  had  been  boiled  in  water,  or  digested  in  alcohol ;  it  has  been  found 
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strongly  raised  in  longitudinal  folds,  interrupted  by  patches  where  the 
membrane  has  become  abraded,  and  presenting  a  curious  worm-eaten 
appearance.  In  a  case  which  was  fatal  in  eight  hours,  the  tongue  was 
covered  with  white  specks ;  the  gullet  was  not  inflamed,  but  the  stomach 
was  extensively  destroyed,  and  had  a  gangrenous  appearance.  Portions 
of  the  mucous  membrane  were  detached,  exposing  the  muscular  coat. 
With  respect  to  the  intestines,  the  upper  portion  may  be  found  inflamed ; 
but,  unless  the  case  is  protracted,  the  appearances  in  the  bowels  are  not 
strongly  marked.  In  a  well-marked  instance  of  poisoning  by  this  acid, 
however,  which  is  recorded  by  Hildebrand,  the  mucous  membrane  of  the 
stomach  and  duodenum  was  much  reddened,  although  the  patient,  a  girl 
of  eighteen,  died  in  three-quarters  of  an  hour  after  taking  one  ounce  of 
the  acid,  by  mistake  for  Epsom  salt.  (Casper's  '  Vierteljahrsschr.,'  1853, 
Bd.  3,  p.  256.)  In  a  case  of  poisoning  in  which  two  ounces  of  the  acid 
had  been  taken,  and  death  was  rapid,  the  coats  of  the  stomach  presented 
almost  the  blackened  appearance  pi'oduced  by  sulphuric  acid,  owing  to  the 
colour  of  the  altered  blood  pigment  spread  over  them.  In  protracted 
cases,  the  gullet,  stomach,  and  intestines  have  been  found  more  or  less 
congested  or  inflamed.  In  a  case  in  which  an  ounce  was  swallowed,  and 
death  occurred  on  the  fifth  day,  the  stomach  was  slightly  congested,  and 
contained  a  bloody  fluid,  but  the  mucous  membrane  was  entire.  ('  Lancet,' 
1860,  II.  p.  509.) 

The  following  case  is  furnished  by  Welch  : — A  woman,  aged  28, 
swallowed  three  drachms  of  the  crystallized  acid.  She  was  found  dead 
one  hour  afterwards.  Both  lungs  were  extensively  congested,  and  the 
heart  and  large  vessels  were  full  of  dark-coloured  blood.  The  stomach 
contained  about  three-quarters  of  a  pint  of  a  dark-brown  fluid,  and  its 
lining  membrane  was  reddened  generally.  The  other  organs,  except  the 
brain,  were  healthy;  and  this  presented  appearances  indicative  of  long- 
standing disease.  This  case  is  remarkable  from  the  smallness  of  the  dose, 
the  rapidity  of  death,  and  the  early  production  of  a  well-marked  redness 
of  the  mucous  membrane  of  the  stomach.  The  diseased  state  of  the  body 
may  have  tended  to  accelerate  death  from  the  poison.  In  one  instance 
the  larynx  was  found  filled  with  frothy  mucus,  and  the  left  side  of  the 
heart  and  the  lungs  were  gorged  with  dark-coloured  fluid  blood.  In 
another,  the  appearances  of  sanguineous  apoplexy  were  found  in  the  brain. 
A  person  fell  dead  after  retching  violently.  Apoplexy  was  supposed  to 
be  the  cause  of  death.  On  an  inspection  of  the  body,  it  was  found  that  a 
large  clot  of  blood  was  effused  on  the  brain,  and  this  appeared  satis- 
factorily to  account  for  death.  But  when  the  stomach  was  examined, 
oxalic  acid  was  detected  in  it.  This  poison  had  been  taken,  and  had  pro- 
duced its  usual  effects.  The  deceased  had  taken  it  with  suicidal  intention, 
and  the  violent  vomiting  which  it  caused  had  led  to  death  by  apoplexy 
from  effusion  of  blood.  ('  Lancet,'  1863,  I.  p.  47.)  Without  a  chemical 
investigation,  it  is  obvious  that  the  real  cause  of  death  would  have  been 
in  this  instance  overlooked.  In  a  few  cases  there  have  been  scarcely  any 
morbid  appearances  produced  by  this  poison. 

The  glairy  contents  of  the  stomach  or  its  coats  do  not  always  indicate 
strong  acidity  until  after  they  have  been  boiled  in  water.  Oxalic  acid 
does  not  always  appear  to  have  a  strongly  corrosive  action  on  the  stomach. 
It  is  therefore  rare  to  hear  of  the  coats  of  the  organ  being  perforated 
by  it.  In  many  experiments  on  animals,  and  in  some  few  observations 
on  the  human  subject,  the  author  found  nothing  to  bear  out  the  view 
that  perforation  is  a  common  effect  of  the  action  of  this  poison.  The 
acid  undoubtedly  renders  the  mucous  coat  soft  and  brittle,  and  perfora- 
tion of  the  coats  may  occur  either  during  life  or  after  death  as  a  result 
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•of  its  chemical  action.  Wood  lias  recorded  the  case  of  a  female,  set.  27, 
found  dead,  whose  death  had  been  obviously  caused  by  oxalic  acid,  but 
the  quantity  taken,  and  the  duration  of  the  case,  were  unknown.  The 
stomach  presented,  at  its  upper  and  fore  part,  near  the  cardiac  opening, 
an  irregular  aperture  of  a  size  to  admit  the  point  of  the  finger.  From 
this,  a  dark  gelatinous-looking  matter,  resembling  coffee-grounds,  was 
escaping  in  abundance.  The  perforation  was  enlarged  during  the  re- 
moval, and  presented  the  appearance  of  two  large  apertures  separated  by 
a  narrow  band.  The  stomach  contained  a  bloody  fluid,  in  which  oxalic 
acid  was  detected,  and  the  mucous  membrane  had  an  eroded  appearance. 
The  small  intestines  (jejunum  and  ilenm)  were  similarly  affected. 

Diagnosis. — This  is  not  usually  difficult.  If  a  patient,  after  swallow- 
ing a  crystalline  substance  which  tastes  strongly  acid,  is  seized  almost 
immediately  with  violent  vomiting,  pain  in  the  stomach,  feeble  pulse, 
cold  sweats,  and  collapse,  and  dies  within  half  an  hour,  or  even  earlier, 
there  can  scarcely  be  a  doubt  that  oxalic  acid  has  been  administered 
(Christison). 

Quantity  required  to  destroy  life. — The  smallest  quantity  of  this  poison 
whicli  has  been  known  to  destroy  life  is  sixty  grains.  The  boy,  aet.  16,  took 
the  acid  in  a  solid  form,  and  in  about  an  hour  was  found  insensible,  pulse- 
less, and  his  jaws  spasmodically  closed.  He  had  vomited  some  bloody 
matter  ;  his  tongue  and  lips  were  unusually  pale,  but  there  was  no  excoria- 
tion. He  died  in  eight  hours.  ('Lancet,'  1855,  II.  p.  521.)  In  one  case 
(p.  230)  three  drachms  destroyed  life  in  an  hour.  Two  cases  occurred  at 
Guy's  Hospital,  in  each  of  which  half  an  ounce  of  oxalic  acid  had  been 
.swallowed.  Active  treatment  was  adopted  and  both  patients  recovered. 
When  the  dose  is  upwards  of  half  an  ounce,  death  is  commonly  the 
result ;  but  a  case  has  occurred  in  which  a  man  recovered  after  having 
taken  an  ounce  of  the  acid.  Brush  has  communicated  to  the  'Lancet ' 
a  case  in  which  recovery  took  place  after  a  similar  dose  of  the  poison  had 
been  taken.  (See  also  a  case  by  Alison  in  the  same  journal,  1850,  II. 
p.  502.)  The  acid  was  in  this  instance  taken  by  mistake  for  Epsom 
salt.  Ellis  met  with  a  case  in  a  woman,  oat.  50,  who  swallowed  an  ounce 
of  the  acid  in  beer.  In  half  an  hour  she  was  found  complaining  of  a 
burning  pain  in  the  stomach,  and  rolling  about.  Chalk  and  water  were 
freely  given,  and  she  recovered.    ('  Lancet,'  1864,  II.  p.  265.) 

Period  at  which,  death  takes  place. — Similar  quantities  of  this  poison  do 
not  always  destroy  life  within  the  same  period  of  time.  In  two  cases, 
in  which  about  two  ounces  of  the  acid  were  respectively  taken,  one  man 
died  in  twenty  minutes— the  other  in  three-quarters  of  an  hour.  Chris- 
tison mentions  an  instance  in  which  an  ounce  killed  a  girl  in  thirty 
minutes ;  and  another  in  which  the  same  quantity  destroyed  life  in  ten 
minutes;  but  in  a  third  case  death  did  not  occur  until  the  fifth  day. 
Ogilvy  reported  a  case  of  poisoning  by  oxalic  acid,  in  which  it  is  probable 
that  death  took  place  within  three  minutes  after  the  poison  had  been 
swallowed.  The  sister  of  the  deceased  had  been  absent  from  the  room 
about  that  period,  and  on  her  return  found  her  dying.  The  quantity 
of  poison  taken  could  not  be  determined.  The  editor  has  met  with  cases 
of  death  in  fifteen  and  twenty  minutes  respectively.  AVhen  the  dose  of 
oxalic  acid  is  half  an  ounce  and  upwards,  death  commonly  takes  place 
within  an  hour.  There  are,  it  must  be  admitted,  numerous  exceptions  to 
this  rapidity  of  action.  Christison  reported  two  cases  which  did  not 
prove  fatal  for  thirteen  hours  ;  and  in  an  instance  that  occurred  to  Eraser, 
in  which  half  an  ounce  was  taken,  the  individual  died  from  the  secondary 
effects  in  a  state  of  perfect  exhaustion,  thirteen  days  after  taking  the 
poison. 
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Chemical  Analysis.  In  the  simple  state. — This  acid  may  be  met  with 
either  as  a  solid,  or  in  solution  in  water.  Solid  oxalic  acid  crystallizes 
in  long  slender  prisms,  which,  when  perfect,  are  four-sided.  In  this 
respect  it  differs  from  other  common  acids,  mineral  and  vegetable.  The 
crystals  are  unchangeable  in  air ;  they  are  soluble  in  water  and  in  alcohol, 
forming  strongly  acid  solutions.  When  heated  on  platinum-foil  they  melt, 
and  are  entirely  dissipated  without  combustion  and  without  being  car- 
bonized. Heated  gently  in  a  close  tube,  they  melt,  and  the  vapour  is 
condensed  as  a  white  crystalline  sublimate  in  a  cold  part  of  the  tube. 
The  crystals  are  prismatic,  like  those  obtained  from  the  solution.  There 
should  be  no  residue  whatever  if  the  acid  is  pure :  but  the  commercial 
acid  generally  leaves  a  slight  residue  of  fixed  impurity.  By  this  effect  of 
heat,  oxalic  acid  is  easily  distinguished  from  those  crystalline  salts  for 
which  it  has  been  sometimes  fatally  mistaken,  namely,  the  sulphates  of 
magnesium  and  zinc.  These  leave  white  residues  in  the  form  of  anhydrous 
salts.  A  teaspoonful  of  oxalic  acid  in  small  crystals  weighs  seventy-six 
grains,  and  half  an  ounce  of  the  crystals  is  equivalent  to  three  tea- 
spoonfuls. 

Tests  for  the  solution. — 1.  Nitrate  of  Silver.  When  added  to  a  solution 
of  oxalic  acid,  it  produces  an  abundant  white  precipitate  of  oxalate  of 
silver.  A  solution  containing  so  small  a  quantity  of  oxalic  acid  as  scarcely 
to  redden  litmus-paper,  is  affected  by  this  test ;  but  when  the  quantity 

of  poison  is  small,  it  is  always  advisable  to 
concentrate  the  liquid  by  evaporation  before 
applying  the  test.  The  oxalate  of  silver  is 
identified  by  the  following  properties : — 1.  It 
is  completely  dissolved  by  cold  nitric  acid. 
If  collected  on  a  filter,  thoroughly  dried,  and 
heated  on  thin  platinum-foil,  it  is  dissipated 
with  a  slight  detonation.  When  the  oxalate 
is  in  small  quantity,  this  detonation  may  be 
observed  in  detached  particles  on  burning  the 
filter,  previously  well  dried.  2.  Sulphate  of 
calcium.  A  solution  of  oxalic  acid  is  preci- 
pitated white  by  lime  water  and  by  all  the 
salts  of  calcium.  Lime  water  is  itself  objec- 
tionable as  a  test,  because  it  is  precipitated 
white  by  several  other  acids.  The  salt  of 
calcium  which,  as  a  test,  is  open  to  the  least  objection,  is  the  sulphate. 
As  this  is  not  a  very  soluble  salt,  its  solution  must  be  added  in  rather 
large  quantity  to  the  suspected  acid  poisonous  liquid.  A  white  precipitate 
of  oxalate  of  calcium  is  slowly  formed.  This  precipitate  should  possess 
the  following  properties: — 1.  It  ought  to  be  immediately  dissolved  by 
niti'ic  or  hydrochloric  acid.  2.  It  ought  not  to  be  dissolved  by  ammonia, 
nor  by  oxalic,  tartaric,  acetic,  or  any  other  vegetable  acid. 

In  liquids  containing  organic  matter. — The  process  is  the  same,  whether 
it  is  applied  to  liquids  in  which  the  poison  is  administered,  or  to  the 
matters  vomited,  or  lastly,  to  the  contents  of  the  stomach.  This  poison 
readily  combines  with  albumen  and  gelatin,  and  it  is  not  liable  to  be 
decomposed  or  precipitated  by  these  or  any  other  organic  substances  :  ife 
is,  therefore,  commonly  found  in  solution  in  the  liquid  portion,  which  will 
then  be  more  or  less  acid.  As  a  trial-test  we  may  employ  either  a  solution 
of  sulphate  of  copper  or  lime  water.  1.  A  portion  of  the  liquid  should  be- 
boiled  to  remove  any  albumen,  and  after  filtration,  a  solution  of  sulphate- 
of  copper  should  be  added  to  it.  If  oxalic  acid  is  present  in  moderate 
quantity,  a  greenish-white  precipitate  will  be  formed.    2.  Lime  water  may 
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be  added  to  a  portion  of  the  clear  liquid.  A  white  precipitate  will  be 
produced,  insoluble  in  acetic  acid,  if  oxalic  acid  is  present. 

From  milk,  gruel,  coffee,  blood,  mucus  and  other  viscid  liquids,  oxalic 
acid  is  readily  separated  by  the  process  of  dialysis,  as  described  under 
sulphuric  acid  (p.  210).  The  liquid  should  be  first  boiled — the  coats  of 
the  stomach  (cut  up)  being  included,  if  necessary.  The  distilled  water 
placed  on  the  outside  of  the  tube  will  receive  the  acid.  This  may  be  con- 
centrated by  evaporation.  Prismatic  crystals  may  thus  be  procured,  and 
the  silver  and  lime  tests  may  be  applied.  Oxalic  acid  may  be  completely 
separated  from  the  boiled  and  filtered  organic  liquid  by  the  following- 
process.  To  the  filtered  liquid,  acidulated  with  acetic  acid,  acetate  of  lead 
should  be  added  until  there  is  no  further  precipitation ;  and  the  white- 
precipitate  formed,  collected  and  washed.  If  any  oxalic  acid  was  present 
in  the  liquid,  it  would  exist  in  this  precipitate  in  the  form  of  oxalate 
of  lead.  To  separate  oxalic  acid  from  the  oxalate  of  lead  we  diffuse  the 
precipitate  in  water,  and  pass  into  the  liquid,  for  about  half  an  hour,  a 
current  of  sulphuretted  hydrogen  gas,  taking  care  that  the  gas  conies  in 
contact  with  every  portion  of  the  precipitate.  Black  sulphide  of  lead  will 
be  formed  :  and  with  it  commonly  the  greater  part  of  the  organic  matter, 
which  may  have  been  mixed  with  the  oxalate  of  lead.  Filter,  to  separate 
sulphide  of  lead:  the  filtered  liquid  may  be  clear  and  highly  acid. 
Concentrate  by  evaporation ;  the  sulphuretted  hydrogen  dissolved  in  the 
liquid  is  thereby  expelled,  and  oxalic  acid  may  be  ultimately  obtained 
crystallized  by  slow  evaporation  in  a  watch-glass,  or  on  a  glass 
slide,  for  microscopical  observation.  If  there  was  no  oxalic  acid  in 
the  precipitate,  no  crystals  will  be  pro- 
cured by  evaporation.  If  crystals  are 
obtained,  they  must  be  dissolved  in  water, 
and  tested  for  oxalic  acid  in  the  manner 
above  directed. 

The  presence  of  oxalic  acid  in  an  or- 
ganic liquid  may  be  detected  by  another 
method.  Place  a  portion  of  the  liquid  con- 
taining the  poison  in  a  beaker,  and  insert 
in  this  a  tube  secured  with  skin,  con- 
taining a  solution  of  sulphate  of  calcium. 
By  dialysis  or  osmosis  the  oxalic  acid  will 
penetrate  the  membrane,  and  will  form 
inside  the  mouth  of  the  latter  a  deposit 
of  crystals  of  oxalate  of  calcium,  known 

by  their  octahedral  form.  Crystals  of   oxalate  of  calcium  obtained 

Sometimes  the  chemical  evidence  may  ^Su^^^S^8  °xali° 
depend  on  stains  on  articles  of  clothing. 

Oxalic  acid  discharges  the  colour  of  some  dyes,  and  slowly  reddens  others  ; 
but  unless  the  stuff  has  been  washed,  the  acid  remains  in  the  fabric  and 
may  be  detected  there.  It  does  not  corrode  or  destroy  the  stuff  so  readily 
as  mineral  acids.  In  Beg.  v.  Morris  (C.  C.  O,  Dec,  1866)  it  was  proved 
that  the  prisoner  had  attempted  to  administer  a  liquid  poison  forcibly  to 
her  daughter,  a  girl  aged  six  years.  The  liquid  was  sour  in  taste,  made 
the  girl's  lips  smart,  and  caused  vomiting.  There  was  dryness  of  the  lipsr 
and  inflammation  of  the  lining  membrane  of  the  mouth.  No  portion  of 
the  substance  administered  could  be  procured,  but  a  crystalline  deposit  of 
oxalic  acid  was  obtained  from  some  stains  on  the  dress  of  the  child.  The 
woman  was  convicted. 

White  published  a  report  of  a  case  of  poisoning  with  oxalic  acid,  in 
which  the  symptoms  and  appearances  are  contrasted  with  those  caused  by 
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disease,  and  compared  with  those  usually  assigned  to  oxalic  acid.  The 
poison  was  not  detected  in  the  contents  of  the  stomach,  but  the  sheets  on 
Avhich  the  patient  had  vomited  yielded  one  to  two  grains  of  oxalic  acid. 
The  patient  lived  forty  hours  after  vomiting  had  set  in.  ('Boston  Med. 
and  Surg.  Jour.,'  Jan.  27,  1870.) 

As  oxalic  acid  is  very  soluble  in  alcohol,  this  liquid  may  be  occasionally 
employed  for  separating  it  from  the  contents  of  the  stomach,  and  from 
many  organic  compounds.  Large  and  perfect  crystals  may  be  obtained 
from  the  alcoholic  solution,  and  these  may  be  purified  and  tested  by  the 
methods  ah'eady  described. 

In  cases  of  poisoning,  the  residuary  quantity  found  in  the  stomach  is 
generally  small.  In  one  instance,  in  which  about  an  ounce  and  a  half  had 
been  taken,  and  the  person  died  in  two  hours,  the  author  found  only 
thirteen  grains.  In  a  case  which  occurred  at  Bristol,  in  1868,  a  woman 
took  upwards  of  three  quarters  of  an  ounce  of  oxalic  acid  (360  grains), 
and  died  in  ten  minutes.  It  is  stated  that  not  more  than  two  grains  were 
obtained  from  the  coats  of  the  stomach.  The  vomiting  had  been  violent, 
and  the  greater  part  of  the(  poison  had  been  thus  ejected.  It  seems  that 
the  woman  had  vomited  into  a  pail  containing  calcareous  water,  and  it  was 
observed  that  this  water  acquired  a  milky  white  appearance,  owing  to  the 
action  of  the  acid  on  the  salts  of  calcium.  ('  Chem.  News,'  April  24, 1868, 
p.  205;  and  '  Pharm.  Jour.,'  May,  1868,  p.  543.)  In  Beg.  v.  Cochrane 
(Liverpool  Sum.  Ass.,  1857),  in  which  it  was  charged  that  two  children, 
aged  six  and  four  years  respectively,  had  been  wilfully  poisoned  by  their 
mother,  it  was  stated  by  the  medical  witness,  Edwards,  that  he  found 
forty-two  grains  of  oxalic  acid  in  the  stomach  of  the  elder,  and  twenty 
grains  in  that  of  the  younger  child.  It  was  not  clearly  established  when 
or  how  this  large  quantity  of  poison  could  have  been  wilfully  administered 
to  the  children,  and  the  prisoner  was  acquitted. 

Since  the  soluble  oxalates  give  the  same  reactions  as  oxalic  acid  itself, 
to  prove  the  presence  of  oxalic  acid  it  will  be  necessary  to  ascertain  the 
presence  of  an  oxalate,  and  also  to  determine  the  amount  of  free  acid 
present  in  the  solution  submitted  to  analysis,  by  titration  with  an  alkali. 
Since,  however,  the  soluble  oxalates  are  themselves  highly  poisonous,  in 
practical  toxicology  it  is  not  always  necessary  to  do  this  in  order  to  prove 
that  a  poison  has  been  taken. 

Acid  Oxalate  of  Potassium,  Binokalate  of  Potash,  or  Salt  of  Sorrel. 

Two  deaths  from  this  salt  were  registered  in  1891,  in  England  and 
Wales. 

Symptoms  and  Effects. — The  poisonous  effects  of  this  salt  are  similar  to 
those  of  oxalic  acid.  It  is  much  used  for  the  purpose  of  bleaching  straw 
and  removing  ink-stains,  being  sold  also  under  the  name  of  essential  salt  of 
ilemons.  Its  poisonous  properties  are  not  generally  known,  or  no  doubt  it 
would  be  frequently  substituted  for  oxalic  acid.  Out  of  nine  recorded 
.cases  of  poisoning  by  this  substance,  six  proved  fatal,  while  in  three  the 
patients  recovered.  In  a  case  of  recovery,  a  young  lady,  aged  20,  swal- 
lowed an  ounce  of  the  salt  dissolved  in  warm  water.  She  was  not  seen 
by  any  one  for  an  hour  and  a  half  :  she  was  then  found  on  the  floor,  faint 
and  exhausted,  having  previously  vomited  considerably.  There  was  great 
depression,  the  skin  cold  and  clammy,  the  pulse  feeble,  and  there  was  a 
scalding  sensation  in  the  throat  and  stomach,  with  continued  shivering. 
Proper  medical  treatment  was  adopted,  and  she  recovered  in  two  days,  but 
still  suffered  from  debility  and  great  irritation  of  the  stomach.  During 
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tlie  state  of  depression,  it  was  remarked  that  the  conjunctiva?  of  the  eyes 
were  much  injected,  and  the  pupils  dilated.  There  was  also  great  dim- 
ness of  vision.  ('  Med.  Gaz.,'  vol.  27,  p.  480.)  In  another  case,  two 
hundred  and  twenty-five  grains  were  taken  (about  half  an  ounce). 
Bicarbonate  of  sodium  was  given  as  an  antidote,  and  the  patient  com- 
pletely recovei-ed.  ('  Med.  Times  and  Gaz.,'  Feb.  12,  L859.)  The  recovery 
must  have  taken  place  in  spite  of  the  antidote,  for  oxalate  of  sodium  is  as 
poisonous  as  oxalate  of  potassium.  For  a  third  case  of  recovery,  see  the 
same  journal,  Oct.  15,  1859,  p.  378. 

This  salt  destroys  life  almost  as  rapidly  as  oxalic  acid  itself ;  and  in 
the  symptoms  which  it  produces,  it  closely  resembles  that  poison.  In  one 
case,  half  an  ounce  killed  an  adult  in  so  short  a  time  as  eight  minutes; 
but  probably  the  fatal  effects  were  in  this  instance  accelerated  by  the 
debilitated  state  of  the  person  who  took  it.  In  another  case  reported 
by  Chevallier,  death  took  place  in  ten  minutes.  ('  Ann.  d'Hyg.,'  1850, 
1,  102.)  In  one  instance  in  which  it  was  supplied  by  mistake  for  Epsom 
salt,  it  caused  death  in  an  hour  and  a  half.  ('  Pharm.  Jour.,'  1873,  p.  760.) 
In  a  reported  case  ('  Ed.  Month.  Jour.,'  July,  18G2,  p.  93),  death  appears 
to  have  been  caused  by  this  salt  as  the  result  of  chronic  poisoning.  A 
girl  was  charged  with  the  murder  of  her  father.  He  began  to  be  ill 
about  Dec.  5,  and  he  died  on  Jan.  26  following.  He  suffered  from 
vomiting,  heat  and  irritation  in  the  mouth  and  throat,  prostration  of 
strength,  and  constant  pains  in  the  chest  and  abdomen.  After  death, 
the  appearances  were — inflammation  of  the  mucous  membrane  of  the 
stomach  and  part  of  the  bowels.  They  contained  a  dark-coloured  fluid. 
The  mucous  membrane  of  the  gullet  was  destroyed.  The  coats  of  the 
stomach,  which  were  thickened  and  injected,  had  a  gangrenous  appearance. 
There  was  no  proof  that  the  prisoner  had  had  possession  of  the  poison 
until  Jan.  11,  five  weeks  after  the  symptoms  had  begun  in  the  deceased. 
The  symptoms  before  and  subsequently  to  this  date  were  similar.  This 
absence  of  proof  of  possession  led  to  the  acquittal  of  the  prisoner ;  still  it 
would  be  difficult  to  account  for  the  symptoms  and  appearances  on  any 
theory  of  disease. 

Chemical  Analysis. — This  salt  is  not  very  soluble  in  cold  water,  but  its 
solution  may  be  readily  mistaken  for  that  of 
oxalic  acid.  It  is  not  dissolved  by  alcohol ; 
and  this  distinguishes  it  from  oxalic  acid. 
1st,  the  aqueous  solution  has  an  acid  reac- 
tion; and  2nd,  it  is  precipitated  both  by 
nitrate  of  silver  and  sulphate  of  calcium,  like 
oxalic  acid :  but  with  the  latter  test  the  pre- 
cipitation is  much  more  copious.  It  is  further 
distinguished  from  oxalic  acid,  1.  By  its 
crystals,  which  when  slowly  produced  on  a 
glass  slide  assume  the  shape  of  small  rhom- 
bic prisms,  sometimes  grouped  in  a  plumose 
form;  and  2,  By  heating  a  portion  on  plati- 
num-foil. While  oxalic  acid  is  entirely  vola- 
tile, the  binoxalate  leaves  an  ash,  which,  when 
sufficiently  heated,  is  white  and  alkaline ;  it  may  be  proved  to  contain 
carbonate  of  potassium  by  its  dissolving  with  effervescence  in  diluted 
nitric  acid,  and  forming  potassium  nitrate. 

In  some  instances  this  poisonous  salt  has  been  supplied  by  mistake  for 
cream  of  tartar,  and  has  caused  death.  Cream  of  tartar,  or  acid  tartrate  of 
potassium,  leaves  a  black  alkaline  residue  when  heated  in  close  vessels. 
Its  solution  is  less  acid  than  that  of  the  salt  of  sorrel.    It  is  not  preci- 
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Crystals  of  acid  oxalate  of  potassium, 
magnified  3D  diameters. 
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pitated  by  nitrate  of  silver  or  sulphate  of  calcium.  The  different  action 
of  the  two  salts  on  writing-ink  affords  a  simple  means  of  identification. 
The  binoxalate  immediately  discharges  the  colour  of  ink  when  warmed, 
while  the  acid  tartrate  does  not  possess  this  property. 

Tartaric  Acid. 

Symptoms  and  Appearances. — Tartaric  acid  is  not  commonly  regarded  as 
a  poison  ;  but  at  least  one  case  has  occurred,  in  which  there  was  no  doubt 
that  it  acted  as  an  irritant  and  destroyed  life.  The  case  referred  to  was  the 
subject  of  a  trial  for  manslaughter.  (Reg.  v.  Watkins,  C.  C.  C,  Jan.,  1845.) 
The  accused  gave  to  the  deceased,  a  man,  aged  24,  one  ounce  of  tartaric  acid 
instead  of  aperient  salt.  The  deceased  swallowed  the  whole,  dissolved  in 
half  a  pint  of  warm  water ;  he  immediately  exclaimed  that  he  was  poisoned ; 
he  complained  of  having  a  burning  sensation  in  his  throat  and  stomach,  as 
though  . he  had  drunk  oil  of  vitriol,  and  stated  that  he  could  compare  it  to 
nothing  but  being  all  on  fire.  Soda  and  magnesia  were  administered  with 
diluent  drinks.  Vomiting  set  in,  and  continued  until  death,  which  cook 
place  nine  days  afterwards.  On  inspection,  nearly  the  whole  of  the  alimen- 
tary canal  was  found  highly  inflamed.  The  accused  admitted  that  he  had 
made  a  mistake,  and  tartaric  acid  was  found  in  the  dregs  of  the  cup.  The 
jury  acquitted  the  prisoner.  Another  case  of  poisoning  by  this  acid,  with  a 
report  of  the  results  of  analysis,  has  been  published  by  Devergie.  ('  Ann. 
d'Hyg.,'  1851,  2,  422.)  This  case  gave  rise  to  a  controversy  between  Orfila 
and  Devergie,  the  points  in  dispute  relating  chiefly  to  the  processes  for  the 
detection  of  the  acid  in  the  stomach  and  tissues.  ('  Ann.  d'Hyg.,'  1852, 
1,  199,  382 ;  and  2,  230.) 

Acetic  Acid. 

This  acid  has  been  generally  excluded  from  the  class  of  poisons. 
Common  Vinegar,  which  contains  only  four  or  five  per  cent,  of  acetic  acid, 
has  been  often  taken  in  large  doses  without  injurious  consequences.  From 
the  experiments  performed  by  Orfila  on  dogs,  and  from  one  case  which  he 
reports  as  having  occurred  in  the  human  subject,  acetic  acid,  when  con- 
centrated, appears  to  exert  an  irritant  action  on  the  body.  ('  Ann.  d'Hyg.,' 
1831,  2,  159;  also  '  Toxicol.,'  vol.  2,  p.  198.)  This  is  not  more  than  we 
might  have  expected,  seeing  that  the  concentrated  acid  is  highly  corrosive. 
In  the  case  referred  to,  the  deceased,  a  female,  aged  19,  was  found  dying" 
on  the  highway.  She  suffered  from  convulsions,  complained  of  pain  in  the 
stomach,  and  died  in  a  short  time.  On  inspection,  the  stomach  was  found 
neither  softened  nor  corroded,  but  its  mucous  membrane  near  the  pylorus 
was  almost  black.  The  mucous  glands  were  prominent,  and  the  vessels 
were  filled  with  dark  coagulated  blood. 

Vinegar,  which  may  be  regarded  as  an  organic  mixture  containing  a 
small  proportion  of  acetic  acid,  may  be  examined  by  distilling  a  portion, 
and  testing  the  distilled  liquid  for  the  acid.  Vinegar,  as  it  exists  in 
commerce,  may  contain  a  small  quantity  of  sulphuric  acid,  and  occa- 
sionally traces  of  lead  and  copper.  In  general  it  is  easily  recognized  by  its 
odour.  Pelletan  observed  in  the  case  of  a  child,  that  the  abuse  of  vinegar 
led  to  a  thinning  of  the  mucous  membrane  of  the  stomach  ;  and  Landerer 
remarked  that  the  milk  of  a  wet-nurse  who  had  been  in  the  habit  of 
taking  large  quantities  of  the  vinegar  of  roses,  became  thin,  very  acid,  and 
deficient  in  casein  and  oil.  The  infant  which  she  was  suckling  gradually 
wasted  and  died,  and  the  woman  herself  suffered  severely.  (Heller's 
'  Archiv.,'  1847,  2  H.  S.  185.) 
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CHAPTER  17. 

poisoning  by  the  alkalies  :  potash,  soda,  and  their  carbonates — symptoms 
— fatal  effects  of  carbonate  of  potash — appearances  after  death — 
ammonia  and  its  carbonate  (sal  volatile) — chemical  analysis. 

Potash  and  Soda. 

Symptoms. — The  symptoms  produced  by  caustic  potash  and  soda,  and  their 
carbonates,  when  taken  in  large  doses,  are  similar,  and  one  description  will 
serve  for  both.  Cases  of  alkaline  poisoning  are,  however,  rare,  and  have 
been,  generally,  the  result  of  accident.  Seven  deaths  were  recorded  from 
potash  and  soda  in  England  and  "Wales  in  1891.  The  most  common  form 
in  which  these  poisons  are  met  with,  is  in  the  state  of  pearlash  (carbonate 
of  potassium  or  carbonate  of  potash)  and  soap-lees  (sodium  carbonate  or 
carbonate  of  sodium).  The  patient  experiences,  during  the  act  of 
swallowing,  an  acrid  caustic  taste,  owing  to  the  alkaline  liquid,  if  suf- 
ciently  concentrated,  excoriating  the  mucous  membrane.  There  is  a 
sensation  of  burning  heat  in  the  throat,  extending  down  the  gullet  to  the 
stomach.  Vomiting  is  not  always  observed  ;  but  when  it  does  occur,  the 
vomiting  matters  are  sometimes  mixed  with  blood  of  a  dark  brown  colour, 
and  with  detached  portions  of  mucous  membrane :  this  effect  depending  on 
the  degree  of  causticity  in  the  liquid  swallowed.  The  surface  is  cold  and 
clammy :  there  is  purging,  with  severe  pain  in  the  abdomen,  resembling 
colic.  The  pulse  is  quick  and  feeble.  In  the  course  of  a  short  time, 
the  lips,  tongue,  and  throat  become  swollen,  soft,  and  red. 

In  1891  the  editor  gave  evidence  as  to  the  death  of  a  woman  who  died 
a  few  hours  after  drinking  a  30  per  cent,  solution  of  caustic  potash  in 
mistake  for  iodide  of  potassium.  The  stomach  was  found  after  death  in 
parts  almost  completely  dissolved. 

Appearances  after  death. — In  recent  cases  there  are  marks  of  the  local 
action  of  the  poison  on  the  mucous  membrane  of  the  mouth,  throat,  and 
gullet.  This  membrane  has  been  found  softened,  detached,  and  inflamed 
in  patches  of  a  deep  chocolate  colour — sometimes  almost  black.  A  similar 
appearance  has  been  met  with  in  the  mucous  membrane  of  the  larynx  and 
windpipe.  The  stomach  has  had  its  mucous  surface  eroded  in  patches, 
and  there  has  been  partial  inflammation.  In  one  instance,  as  a  result  of 
the  action  of  soda,  the  author  found  it  puckered  and  blackened. 

Period  of  death. — The  most  rapidly  fatal  case  reported  is  that  of  a  boy, 
who  died  three  hours  after  swallowing  three  ounces  of  a  strong  solution 
of  carbonate  of  potassium.  In  a  case  which  occurred  in  1835,  a  child,  aged 
three  years,  took  a  small  quantity  of  concentrated  solution  of  pearlash 
which  had  deliquesced,  and  died  in  twenty-four  hours.  Death  was  caused 
in  this  instance  by  the  inflammation  induced  in  the  larynx,  causing  suffo- 
cation. In  this  respect,  the  caustic  alkalies  may  destroy  life  rapidly,  like 
the  mineral  acids ;  but  death  may  be  also  a  slow  result  of  these  poisons. 
Thus,  a  lady  swallowed,  by  mistake,  one  ounce  and  a  half  of  the  common 
solution  of  potash  of  the  shops,  which  contains  about  five  per  cent,  of 
caustic  alkali.  She  recovered  from  the  first  symptoms  of  irritation,  but 
died  seven  weeks  afterwards  from  pure  exhaustion,  becoming  greatly 
emaciated  before  her  death.  The  alkali  had  probably  destroyed  the  lining- 
membrane  of  the  stomach,  and  had  thus  impaired  digestion. 

Carbonates. — Barclay  has  reported  a  case  of  poisoning  by  potash, 
which  furnishes  a  good  illustration  of  the  after-effects  and  appearances 
caused  by  this  poison.  A  woman,  aged  44,  was  admitted  into  hospital 
about  six  hours  and  a  half  after  she  had  swallowed  a  quantity  of  American 
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potash,  probably  a  saturated  solution  of  carbonate  of  potassium  (American 
pearlash).  She  had  vomited  immediately  after  taking  it.  The  mouth  and 
throat  were  much  corroded.  There  was  burning  pain  in  the  throat  and 
gullet,  extending  downwards  to  the  stomach  ;  but  there  was  no  tenderness 
on  pressure.  Two  days  after  her  admission,  there  was  a  little  vomiting. 
The  mucous  membrane,  so  far  as  it  could  be  seen,  was  destroyed  ;  there 
was  difficulty  of  swallowing,  and  occasionally  pain  after  food  had  entered 
the  stomach.  In  about  a  month,  there  was  frequent  vomiting,  with  pain 
on  pressure,  and  constipation  ;  when  food  or  medicine  was  taken,  there 
was  much  pain  in  the  stomach,  and  in  a  short  time  the  food  was  ejected. 
As  the  case  progressed,  nothing  could  be  retained  on  the  stomach,  and 
shortly  before  death  the  patient  was  supported  only  by  nutritive  injections. 
She  died  from  starvation  on  July  8,  about  two  months  after  taking  the 
alkali.  On  inspection,  the  lower  part  of  the  gullet  was  found  much  con- 
tracted, the  lining  membrane  entirely  destroyed,  and  the  muscular  coat 
exposed.  The  external  coats  were  much  thickened.  The  cardiac  end  of  the 
stomach,  where  the  ulceration  ceased,  was  considerably  contracted.  At 
the  intestinal  end  the  mucous  lining  presented  a  large  and  dense  cicatrix, 
obstructing  all  communication  with  the  bowels,  except  by  an  orifice 
no  larger  than  a  probe.  The  intervening  portion  of  the  stomach  was 
healthy,  as  were  also  the  large  and  small  bowels.  ('  Med.  Times  and 
Gaz.,'  1853,  II.  p.  554).  In  Dec,  1867,  a  case  of  poisoning  by  pearlash 
gave  rise  to  a  trial  for  manslaughter  at  Manchester  (Beg.  v.  Bootlnnaii). 
A  solution  of  this  substance  had  been  prepared  for  washing  purposes. 
The  prisoner  offered  some  to  a  man,  who  tasted  it  and  immediately  called 
for  water.  The  deceased  took  some,  and  was  soon  afterwards  seen  in  the 
yard  vomiting  and  in  great  pain.  This  was  on  May  31  :  he  was  admitted 
into  an  hospital,  where  he  remained  until  Aug.  2,  suffering  all  the  time, 
and  unable  to  swallow  anything  but  thin  fluids.  On  leaving  the  hospital 
he  went  home  and  died  on  Sept.  20,  nearly  four  months  after  swallowing 
the  alkaline  liquid.  He  died  from  starvation,  as  a  result  of  stricture  of 
the  gullet.  The  quantity  taken  was  unknown,  but  the  liquid  was  suffi- 
ciently strong  to  soften  and  destroy  the  mucous  membrane  of  the  throat. 

Orfila  refers  to  two  cases  of  poisoning  by  carbonate  of  potassium,  in 
each  of  which  half  an  ounce  of  this  substance  was  taken  by  mistake  for 
aperient  salt.  The  patients,  two  young  men,  recovered  from  the  first 
effects,  but  ultimately  died  :  the  one  three  months,  and  the  other  four 
months,  after  the  poison  had  been  taken.  The  secondary  fatal  effects  > 
appear  to  have  been  due  to  constant  purging,  great  irritability  of  the 
stomach  leading  to  incessant  vomiting,  and  loss  of  the  functions  of  this  j 
organ  from  the  destruction  of  the  lining  membrane,  with  stricture  either 
of  the  gullet  or  of  the  apertures  of  the  stomach, — either  of  which  causes 
might  prove  fatal  at  almost  any  period.  A  fatal  case  of  stricture,  pro- 
duced by  soap-lees  after  the  lapse  of  two  years  and  three  months,  is  j 
reported  by  Basham.  ('Lancet,'  1850,  I.  p.  275.)  The  constant  use  of 
the  alkalies  or  of  their  carbonates  appears  to  be  productive  of  insidious 
mischief  :  yet  the  quantity  which  may  be  sometimes  taken  in  divided 
doses  without  destroying  life  is  enormous.  Tunstall  relates  the  case  of  a 
man  who,  for  eighteen  years,  had  been  in  the  habit  of  taking  bicarbonate 
of  sodium  to  remove  dyspepsia.  It  is  stated  that  for  sixteen  years  he 
took  two  ounces  of  the  bicarbonate  daily.  The  man  died  suddenly,  and  on 
examining  the  stomach  it  was  found  to  be  greatly  distended  and  exten- 
sively diseased — conditions  which  were  referred  by  Tunstall  to  the  action 
of  the  carbonate.  ('Med.  Times,'  1850,  II.  p.  564.)  The  quantity  of  any 
of  these  alkaline  poisons  required  to  destroy  life  is  unknown.  The  fatal 
effects  depend  rather  on  the  degree  of  concentration  of  the  liquid  than 
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on  the  absolute  quantity  of  alkali  present.  Forty  grains  of  caustic  potash 
has  proved  fatal. 

Chemical  Analysis. — Solutions  of  Caustic  Potash  and  Soda  have  a 
strongly  alkaline  reaction ;  they  are  distinguished  from  those  of  their  re- 
spective carbonates  by  giving  brown  precipitates  •with  a  solution  of  nitrate 
of  silver.     The  Carbonates,  on  the  other  Fi  9 

hand,  yield  a  whitish-yellow  precipitate. 
Potash  is  known  from  Soda  by  the  following- 
characters  : — 1.  Its  solution,  when  not  too 
much  diluted  with  water,  and  aciditied  with 
hydrochloric  acid,  is  precipitated  of  a  canary- 
yellow  colour  by  platinic  chloride.  2.  It  is 
precipitated  in  granular  white  crystals,  on 
adding  the  alkaline  liquid  gradually  to  ex- 
cess of  a  strong  solution  of  tartaric  acid, 
containing  a  small  quantity  of  alcohol,  and 
occasionally  stirring  the  mixture.  Soda  is 
not  precipitated  by  either  of  these  tests, 
which  will  serve  equally  to  distinguish  the     Rhombic  crystals  of  nitrate  of  sodium, 

■■.        »  ip  ji  p         i       -f  magnified  diameters. 

salts  ot  potash  from  those  or  soda,  it  we 

except  the  acid  oxalate  and  acid  tartrate  of  potassium  :  these,  from  being 
but  little  soluble  in  water,  are  not  precipitated.  3.  If  we  neutralize  the 
two  alkalies  by  diluted  nitric  acid,  and  crystallize  the  liquid  on  a  slip 
of  glass, — should  the  alkali  be  potash,  the  crystals  will  have  the  form 
of  long  slender  fluted  prisms  (p.  226)  ;  if  soda,  of  rhombic  plates.  4. 
Potassium  and  its  salts  are  known  by  their  giving  a  reddish-violet  colour, 
while  sodium  and  its  salts  give  a  bright  j'ellow  colour  to  a  colourless 
gas  or  spirit  flame. 

In  liquids  containing  organic  matter. — Such  liquids  are  frothy;  they 
possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  are  soapy  to 
the  feel.  The  organic  liquid  may  be  evaporated  to  dryness,  then  heated 
in  a  porcelain  capsule  to  char  the  animal  and  vegetable  matters,  and  the 
alkali  will  be  recovered  from  it  in  a  state  of  carbonate  by  digesting  the 
residuary  ash  in  distilled  water. 

Ammonia.    Spirit  of  Hartshorn. 

The  vapour  of  strong  ammonia  is  poisonous.  It  may  destroy  life  by 
producing  violent  inflammation  of  the  larynx,  or  of  the  lungs  and  air- 
passages.  It  is  often  injudiciously  employed  to  rouse  persons  from  a  fit. 
A  case  is  on  record  of  an  epileptic  having  died  under  all  the  symptoms  of 
croup,  two  days  after  the  application  of  strong  ammonia  in  vapour  to  the 
nostrils  :  it  was  employed  to  rouse  him  from  a  fit.  A  singular  case  of 
recovery  from  the  poisonous  effects  of  this  vapour  is  reported  by  Sanchard. 
('  Ann.  d'Hyg.,'  Jan.,  1841.)  A  case  of  poisoning  by  the  vapour  breathed 
in  the  manufacture  of  ice  by  means  of  liquefied  ammonia  is  reported 
(Husemann's  '  Jahresber.,'  1872;  'Toxicol.,'  p.  470.)  The  effects  were 
chiefly  manifested  in  the  lungs,  and  many  days  elapsed  before  recovery 
took  place.  Two  solutions  of  ammonia  are  met  with  in  commerce,  con- 
taining about  10  and  30  per  cent,  respectively  of  ammonia.  Eight  deaths 
from  ammonia  were  recorded  in  1891  in  England  and  Wales. 

Symptoms  and  Appearances. — The  strong  solution  of  ammonia  produces 
symptoms  similar  to  those  described  in  speaking  of  potash.  The  only 
difference  observed  is,  that  the  sense  of  heat  and  burning  pain  in  the 
throat,  gullet,  and  stomach  is  much  greater.  Sanchard  relates  an  instance 
that  occurred  in  France,  in  which  a  boy,  only  six  years  old,  poisoned  his 
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younger  sister  by  pouring  several  teaspoonfuls  of  a  strong  solution  of 
ammonia  down  her  throat.  In  one  case  a  strong  dose  of  the  solution 
killed  a  man  in  four  minutes,  by  causing  suffocation  (Ohristison)  :  and  in 
another  case  ('  Jour,  de  Pharm.,'  Oct.,  1846,  p.  285),  from  one  to  two 
drachms  of  solution  of  ammonia,  unknowingly  administered,  caused  death. 
There  was  violent  vomiting,  with  bloody  purging;  and,  on  inspection, 
blood  was  found  effused  in  the  intestines.  There  was  also  a  very  fluid 
state  of  the  blood  in  the  body.  In  another  instance,  a  man  walked  into  a 
druggist's  shop,  and  asked  for  a  small  quantity  of  ammonia,  to  take  spots 
out  of  his  clothes.  The  druggist  poured  about  a  teaspoonful  and  a  half 
into  a  glass.  The  man  suddenly  swallowed  it,  and  fell  instantly  to  the 
ground.  He  soon  afterwards  died,  complaining  of  the  most  excruciating 
pain.  ('  Jour,  de  Chim.  Med.,'  1845,  p.  531.)  A  similar  case  occurred  at 
Halifax  in  April,  1857:  a  man  swallowed  a  large  dose  of  ammonia,  and 
died  in  a  quarter  of  an  hour.  In  other  cases,  in  spite  of  a  large  dose, 
death  has  taken  place  slowly.  Potain  met  with  an  instance  in  which 
a  man  swallowed  upwards  of  three  ounces  of  the  commercial  solution 
of  ammonia,  and  he  did  not  die  from  the  effects  until  the  eleventh  day. 
('Jour,  de  Chim.  Med.,'  1862,  pp.  311  and  474.) 

Serious  injury  to  the  organs  of  respiration  is  sometimes  the  result  of 
the  action  of  this  poison,  as  in  the  following  case.  A  gentleman  liable 
to  attacks  of  fainting  died  in  three  days  after  swallowing  a  quantity  of  a 
liquid  administered  to  him  by  his  son.  This  liquid,  which  was  at  the 
time  believed  to  be  sal  volatile,  was,  in  fact,  a  strong  solution  of  ammonia. 
The  deceased  complained  immediately  of  a  sensation  of  choking  aud 
strangling  in  the  act  of  vomiting.  Symptoms  of  difficulty  of  breathing 
set  in,  with  other  signs  of  irritation  in  the  throat  and  stomach.  The 
mucous  membrane  of  the  mouth  and  throat  was  corroded  and  dissolved  : 
and  it  was  evident  that  the  liquid  had  caused  great  local  irritation.  The 
difficulty  of  breathing  was  such  as  to  threaten  suffocation,  and  at  one  time 
it  was  thought  that  tracheotomy  must  be  resorted  to.  The  state  of  the 
patient,  however,  precluded  its  performance,  and  he  died  on  the  third  day. 
On  inspection,  the  viscera  presented  strong  marks  of  corrosion.  The  mucous 
membrane  of  the  tongue  was  softened,  and  had  peeled  off ;  the  lining- 
membrane  of  the  air-passages  was  softened  and  covered  with  layers  of 
false  membrane,  the  result  of  inflammation,  and  the  larger  bronchial  tubes 
were  completely  obstructed  by  casts  or  cylinders  of  this  membrane.  The 
lining  membrane  of  the  gullet  was  softened,  and  at  the  lower  part,  near 
its  junction  with  the  stomach,  the  tube  was  completely  dissolved  and 
destroyed.  There  was  an  aperture  in  the  stomach  in  its  anterior  wall, 
about  one  inch  and  a  half  in  diameter:  the  edges  were  soft,  ragged,  and 
blackened,  presenting  an  appearance  of  solution.  The  contents  of  the 
stomach  had  escaped.  On  the  inside,  the  vessels  were  injected  with  dark- 
coloured  blood,  and  there  were  numerous  small  effusions  of  blood  in 
various  parts  of  the  mucous  membrane.  The  coats  were  thin  and  softened 
at  the  seat  of  the  aperture.  The  blackened  and  congested  appearance 
somewhat  resembled  that  which  is  seen  in  poisoning  by  sulphuric  or 
oxalic  acid.  The  mucous  matter  on  the  coats  of  the  stomach  was  feebly 
acid.  No  poison  of  any  kind  was  found  in  the  layer  of  mucus  or  in  the 
coats.  There  was  not  in  any  part  a  trace  of  ammonia,  the  poison  which 
had  caused  the  mischief.  The  deceased  had  lived  three  days :  remedies 
had  been  used,  and  every  trace  of  ammonia  had  disappeared.  The  imme- 
diate cause  of  death  was  an  obstruction  of  the  air-tubes,  as  a  result  of 
inflammation,  caused  by  the  local  irritant  action  of  the  poison.  It  was 
<|uite  obvious  that  a  quantity  of  the  liquid  had  entered  the  windpipe. 
The  perforation  of  the  stomach  had  probably  taken  place  shortly  before 
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■death,  or  there  would  have  been  marks  of  peritonitis.  The  injury  to  the 
stomach  and  gullet  Avould  have  been  sufficient  to  cause  death,  even  sup- 
posing that  the  liquid  had  not  penetrated  to  the  lungs.  A  man,  set.  40, 
swallowed  an  ounce  of  spirit  of  hartshorn.  He  ejected,  the  liquid  almost 
immediately,  and  complained  of  an  intense  burning  pain  and  feeling  of 
suffocation.  None  of  it,  he  thought,  had  reached  the  stomach.  In  two 
hours,  the  countenance  was  suffused  and  anxious,  the  lips  livid,  the  breath- 
ing difficult,  the  extremities  cold,  the  pulse  100,  and  the  inside  of  the  mouth 
and  throat  was  raw  and  fiery-looking.  He  complained  of  pain  in  the 
situation  of  the  larynx  and  under  the  left  ear.  The  larynx  was  opened 
to  relieve  the  breathing,  but  the  relief  was  only  temporary.  .  He  vomited 
blood,  and  before  death  suffered  from  great  difficulty  of  swallowing.  He 
died  in  nineteen  days  after  taking  the  poison,  obviously  from  the  local 
injury  done  to  the  parts  about  the  larynx.  ('  Ed.  Med.  Jour.,'  1857, 
vol.  2,  p.  236.)  A  man,  set.  70,  took  two  mouthfuls  of  spirit  of  ammonia. 
He  was  immediately  afterwards  seized  with  a  sense  of  suffocation,  cough, 
and  vomiting,  and  in  spite  of  treatment  he  died  in  four  hours.  The  lining 
membrane  of  the  mouth  and  throat  was  destroyed.  There  was  a  bloody 
fluid,  smelling  of  ammonia,  in  the  stomach.  At  the  lower  portion,  the 
lining  membrane  was  corroded  and  the  muscular  coat  changed  into  a 
black  pulpy  substance.  The  duodenum  was  also  inflamed.  ('  Amer. 
Jour.  Med.  Sci.,'  Jan.,  1870,  p.  275.)  A  man  swallowed  by  mistake  for 
a  dose  of  cod-liver  oil,  a  tablespoonf  ul  of  solution  of  ammonia.  (Edema  of 
the  glottis  followed,  and  in  five  hours  he  died  from  suffocation.  ('  Lancet,' 
1870, 1,  p.  467.)  In  1871  a  man  was  admitted  into  Guy's  Hospital  who  had 
swallowed  about  a  teaspoonful  of,  as  was  supposed,  the  stronger  phar'ma- 
copoeial  solution  of  ammonia.  He  died  suddenly  not  long  after  admission. 
The  lips,  tongue,  tonsils,  uvula,  and  pharynx  were  much  swollen,  red, 
glazed,  with  here  and  there  flakes  of  white  epithelium  resting  upon  the 
mucous  membrane.  The  gullet  was  intensely  reddened  throughout,  and 
at  its  lower  end  was  of  a  dark  purple  colour ;  but  this  ceased  abruptly 
at  the  stomach.  The  epiglottis  and  adjacent  parts  were  cedematous. 
The  mucous  membrane  of  the  windpipe  and  bronchi  was  thickened  and 
injected.  Both  lungs  were  cedematous  and  gorged  with  blood.  Both  sides 
of  the  heart  contained  dark  fluid  blood.  There  was  a  circular  reddened 
patch  on  the  mucous  membrane  of  the  stomach,  at  the  point  on  which 
the  liquid  would  have  first  impinged  :  and  here  the  wall  of  the  stomach 
was  thinned.  ('  Guy's  Hosp.  Rep.,'  1872,  p.  225.)  Nine  deaths  from 
ammonia  are  reported  to  have  occurred  in  England  and  Wales  in  the  year 
1891. 

Tyerman  attended  a  case  in  November,  1858,  in  which  a  lunatic, 
set.  62,  swallowed  about  two  fluid  ounces  of  compound  carnphor 
liniment,  which  contains  ammonia.  The  patient  immediately  complained 
of  great  heat  in  the  stomach.  Vomiting  was  induced  by  giving  to  him 
warm  water.  The  uvula,  throat,  and  gullet  were  so  intensely  inflamed 
that  he  lost  all  power  of  swallowing ;  and  the  efforts  to  swallow  liquids 
produced  violent  retching.  The  symptoms  gradually  abated,  and  the 
man  recovered  in  four  days.  In  this  case  the  quantity  of  ammonia  swal- 
lowed was  small,  amounting  to  about  two  and  a  half  drachms,  diluted 
with  about  six  times  that  volume  of  rectified  spirit.  In  1882,  the  editor 
met  with  a  similar  case.  In  Sept.,  1863,  Gill  met  with  a  case  of  the 
poisoning  of  an  infant,  only  four  and  a  half  days  old,  by  a  small 
quantity  of  this  liniment.  He  saw  the  infant  about  half  an  hour 
after  the  liquid  had  been  taktm ;  it  was  then  screaming  in  a  suppressed 
manner,  as  if  the  act  increased  the  pain  :  the  hands  were  tightly  clenched  ; 
the  skin  was  pale  and  covered  with  a  cold  perspiration ;  the  mucous 
VOL.  i.  e 
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membrane  of  the  lips  was  blistered,  and  that  of  the  mouth  and  tongue 
was  white.  A  yellowish' froth  escaped  from  the  mouth  and  nostrils  ;  the 
breathing  was  painful,  and  the  pulse  imperceptible.  In  about  two  hours  the 
infant  appeared  better,  but  at  intervals  it  suddenly  started  and  screamed, 
as  if  from  sudden  pain.  In  six  hours  it  continued  much  in  the  same  state, 
and  swallowing  was  painful.  In  seventeen  hours  the  skin  was  moist  and 
cool :  it  had  had  a  natural  motion,  and  had  been  in  a  drowsy  state  during 
the  night.  After  twenty-four  hours  the  infant  was  much  weaker ;  the 
limbs  were  cold,  and  the  breathing  was  feebly  performed.  It  became 
drowsy,  and  died  thirty-two  hours  after  taking  the  poison.  There  was 
an  inquest,  but  no  inspection  of  the  body.  A  question  of  importance 
arose  in  reference  to  the  case :  namely,  whether  the  mother  or  a  child, 
two  years  of  age,  criminally  administered  the  poison  to  the  deceased  infant. 
The  mother  stated  that  this  child  was  playing  with  the  bottle  of  embroca- 
tion on  the  bed,  on  which  her  infant  was  lying.  She  left  the  room  for  a 
short  time,  and  on  her  return  she  gave  the  infant  a  teaspoonful  of  food 
which  she  had  previously  prepared  for  it.  She  was  sure  the  infant  swal- 
lowed part  of  the  food  ;  but  as  soon  as  the  food  was  taken,  it  screamed 
violently  and  struggled  for  its  breath,  and  then  she  perceived  the  food  to 
smell  strongly  of  the  embrocation.  As  from  the  nature  of  this  irritant 
compound  the  symptoms  could  not  be  delayed,  it  is  clear  that  the  mother 
either  consciously  or  unconsciously  gave  the  poison  to  her  infant.  On  the 
latter  supposition,  it  must  have  been  placed  in  the  food  which  was  on  a 
chair  near  to  the  bed  by  the  child  of  two  years,  during  her  absence  ;  but 
in  this  case  it  is  remarkable  that  she  did  not  perceive  the  odour  until 
after  she  had  poured  the  liquid  into  the  mouth  of  the  infant.  The  quantity 
swallowed  was  unknown.  Two  cases  are  reported  ('Med.  Times  and 
Graz.,'  1855,  I.  p.  526)  in  which  children  were  poisoned  by  swallowing  a 
liniment  of  ammonia  and  oil.  In  one,  an  infant,  death  occurred  speedily, 
probably  from  swelling  and  closure  of  the  air-passages,  thus  leading  to 
suffocation.  In  the  other  case,  death  took  place  on  the  following  morn- 
ing. Considering  the  pungent  taste  of  ammonia,  it  is  remarkable  that 
an  infant  could  have  had  the  power  of  swallowing  nearly  two  ounces  of 
strong  ammonia  liniment.  It  had  been  poured  down  its  throat  by  another 
child  of  five  years  of  age.  A  strong  solution  of  ammonia  has  been  mali- 
ciously used  for  throwing  on  the  person.  It  must  be  regarded  as  a  corro- 
sive liquid,  capable  of  producing  serious  injury.  The  editor  has  seen 
several  cases  of  severe  injury  resulting  from  the  accidental  spilling  of  a 
strong  solution  of  ammonia  on  the  person. 

Carbonate  of  Ammonium. — The  solution  of  this  salt  (sal  volatile)  is 
probably  more  active  as  a  poison  than  is  commonly  supposed.  The 
following  case  occurred  in  1832.  A  man,  in  a  fit  of  passion,  swallowed 
about  five  fluid  drachms  of  a  solution  of  sal  volatile.  In  ten  minutes, 
he  was  seized  with  stupor  and  insensibility ;  but  upon  the  application  of 
stimulant  remedies,  he  recovered.  He  suffered  for  some  time  after- 
wards from  severe  irritation  about  the  throat  and  gullet.  Iliff  reported 
the  case  of  a  little  boy,  aged  two  years,  who  swallowed  about  half  an  ounce 
of  a  strong  solution  of  spirit  of  hartshorn,  and  in  spite  of  rather  severe 
symptoms  recovered  in  a  few  days.    ('Lancet,'  1849,  II.  p.  275.) 

In  a  paper  above  referred  to  (p.  237),  Barclay  relates  the  case  of  a 
girl,  eet.  19,  who,  while  in  a  state  of  unconsciousness,  was  made  to  swallow 
a  quantity  of  hartshorn.  She  felt  a  severe  pain  in  the  stomach  immediately, 
and  in  about  an  hour  afterwards  she  vomited  some  blood.  This  vomiting 
of  blood  continued  for  several  days.  These  symptoms  wrere  followed  by 
great  irritability  of  the  stomach,  and  the  constant  rejection  of  food.  There 
was  obstinate  constipation  of  the  bowels,  with  great  emaciation  and  loss 
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of  strength.  She  died  in  about  three  months  from  the  time  at  which 
she  had  swallowed  the  poison.  On  inspection,  the  gullet  was  found 
healthy;  the  orifice,  at  its  junction  with  the  stomach,  was  slightly  con- 
tracted. The  intestinal  orifice  was  contracted  to  the  size  of  a  crowquill, 
and  the  coats  were  thickened.  On  the  posterior  wall  of  the  stomach  there 
was  a  dense  cicatrix  of  the  size  of  half  a  crown,  and  from  this  point  fibrous 
bands  ramified  in  various  dh-ections.  The  duodenum  and  other  parts  of 
the  intestinal  canal  were  healthy.  ('  Med.  Times  and  Gaz.,'  1853,  II. 
p.  554?.)  A  case  occurred  to  Procter,  in  May,  1852,  in  which  a  woman  gave 
to  her  infant,  four  weeks  old,  a  teaspoonful  of  hartshorn  of  the  strength 
of  about  nine  per  cent.  The  child  became  more  and  more  depressed,  and 
died  thirty-six  hours  after  taking  the  liquid.  There  was  no  vomiting  or 
purging,  and  the  mouth  and  throat  presented  no  excoriation  ;  there  was, 
however,  slightly  increased  redness  of  the  lining  membrane.  An  ex- 
amination after  death  was  not  made. 

The  alkaline  salts  of  ammonia  are  not  often  used  by  persons  who  are 
intent  upon  suicide  or  murder,  but  there  is  one  instance  on  record  in  which 
a  man  was  tried  for  the  murder  of  a  child  by  administering  to  it  spirits  of 
hartshorn.    {Reg.  v.  Raydon,  Somerset  Spring  Ass.,  1845.) 

Chemical  analysis. — The  three  alkalies,  potash,  soda,  and  ammonia,  are 
known  from  the  solutions  of  the  alkaline  earths  by  the  fact  that  they  are 
not  precipitated  by  a  solution  of  carbonate  of  sodium.  They  all  three 
give  a  powerful  alkaline  reaction  with  test  paper,  which,  in  the  case  of 
ammonia,  is  easily  removed  by  heat.  Ammonia  is  immediately  known 
from  potash  and  soda  by  its  odour  and  entire  volatility.  Carbonate  of 
Ammonium  may  be  known  from  other  salts  by  its  alkaline  reaction,  its 
odour,  and  its  entire  volatility  as  a  solid  : — from  pure  ammonia — 1,  by  its 
effervescing  on  being  added  to  an  acid  ;  2,  by  its  yielding  an  abundant 
white  precipitate  with  a  solution  of  chloride  of  calcium ;  from  the  car- 
bonates of  potassium  and  sodium,  among  other  properties, — 1,  by  its 
giving  no  precipitate  with  a  solution  of  sulphate  of  magnesium ;  2, 
from  the  rich  violet-blue  solution  which  it  forms  when  added  in  excess 
to  a  solution  of  sulphate  of  copper;  3,  by  its  odour  and  volatility. 


CHAPTER  18. 

poisoning  by  nitre,  sulphate  of  potassium,  and  iodide  of  potassium  

chloride  of  barium — carbonate  of  barium. 

Nitrate  of  Potassium,  Nitrate  of  Potash,  Saltpetre,  Nitre,  or  Sal 

Prunella. 

Symptoms  and  appearances. — This  well-known  salt  has  on  several  occa- 
sions destroyed  life,  but  only  when  taken  in  large  doses.  In  a  case 
which  is  reported  by  Orfila,  a  lady  swallowed,  by  mistake  for  another 
salt,  an  ounce  of  saltpetre.  In  a  quarter  of  an  hour  there  was  vomiting 
and  purging,  the  muscles  of  the  face  were  convulsed,  the  pulse  was 
weak,  the  respiration  difficult,  the  limbs  cold,  and  there  was  a  sense 
of  burning  heat  and  severe  pain  at  the  pit  of  the  stomach.  She  died  in 
three  hours.  On  inspection,  the  stomach  was  found  highly  inflamed,  and 
the  membrane  detached  in  various  parts.  Near  the  pylorus,  the  inflamma- 
tion had  a  gangrenous  character.  A  large  quantity  of  bloody  liquid 
was  found  in  the  stomach.    In  another  case,  which  proved  fatal  in 
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sixty  hours,  where  an  ounce  and  a  half  of  nitre  had  been  taken,  a  small 
perforation  was  found  in  the  stomach.  Geoghegan  met  with  the  follow- 
ing case : — A  man  took  from  an  ounce  to  an  ounce  and  a  half  of  nitre 
by  mistake  for  Epsom  salt.  Severe  pain  in  the  abdomen  followed,  with 
violent  vomiting,  but  no  purging  so  far  as  could  be  ascertained.  He  died 
in  about  two  hours  after  taking  the  salt.  On  examining  the  body,  a  bloody 
mucus  was  found  in  the  stomach,  the  lining  membrane  was  of  a  brownish- 
red  colour,  generally  inflamed,  and  in  parts  detached  from  the  coat  beneath. 
None  of  the  poison  could  be  detected  in  the  stomach ;  but  its  nature  was 
clearly  established  from  the  analysis  of  a  portion  left  in  the  vessel  which 
had  contained  the  draught.  Two  men  swallowed,  each,  one  ounce  of  nitre 
by  mistake  for  Glauber's  salt.  They  almost  immediately  experienced  a 
sense  of  coldness  in  the  course  of  the  spine,  trembling  in  the  limbs,  with 
violent  vomiting  and  purging.  The  evacuations  were  bloody.  They  re- 
covered in  the  course  of  a  few  days.  (Casper's  '  Wochenschrift,'  1841, 
No.  18.)  A  case  is  reported  in  the  same  journal,  in  which  one  ounce  of 
nitre  killed  a  man  in  thirty-six  hours.  In  another  case  an  old  man,  set. 
GO,  lost  his  life  from  an  overdose  of  nitre  which  he  had  taken  as  a  medicine. 
The  dose  amounted  to  about  ten  drachms  ;  it  caused  profuse  purging,  and 
death  in  about  five  hours.  Death  was  referred  to  inflammation  of  the 
mucous  membrane  of  the  stomach  and  bowels,  owing  to  the  irritant  action 
of  the  nitre.  A  female,  ast.  28,  swallowed  in  two  doses,  taken  on  two  days, 
about  an  ounce  of  nitre.  After  the  second  dose,  she  was  attacked  with 
severe  burning  pain  in  the  stomach,  and  violent  vomiting  followed  by 
collapse.  There  was  no  purging,  and  the  secretion  of  urine  was  arrested. 
The  girl  recovered  in  a  few  days.  ('Pharm.  Jour.,"  Feb.,  1846,  p.  357.) 
Gillard  met  with  a  case  in  which  a  man  recovered  in  four  days  after 
having  swallowed  two  ounces  of  nitre  by  mistake  for  Epsom  salt.  In 
about  five  minutes  after  taking  the  salt,  he  felt  a  burning  pain  in  his 
stomach,  and  this  was  immediately  followed  by  sickness.  Free  vomiting 
was  excited  by  mustard  ;  and  this  probably  led  to  his  recovery.  ('  Prov. 
Med.  Jour.,'  Aug.  19,  1846,  p.  382.) 

There  appears  to  be  some  uncertainty  in  the  action  of  this  salt,  both 
as  to  the  symptoms  and  the  fatal  effects  on  the  body.  Fuller  had  a  case 
which  proved  fatal  in  1863.  A  man  swallowed  an  ounce  of  nitre,  mixed 
Avith  water,  by  mistake  for  Epsom  salt.  It  produced  vomiting,  with 
severe  pain,  but  no  purging.  There  was  coldness  of  the  surface  and 
lividity  of  the  face.  Death  took  place  in  three  hours.  On  inspection 
the  mucous  membrane  of  the  stomach  was  found  highly  inflamed, 
especially  towards  the  middle  of  the  greater  curvature,  where  for  several 
inches  it  resembled  scarlet  cloth.  The  pylorus  and  duodenum  were  of 
a  deep  crimson  colour.  The  peritoneal  surface  was  very  vascular, 
especially  over  the  stomach,  the  vessels  having  a  vermilion  red  colour, 
as  if  they  had  been  injected.  The  heart  and  lungs  were  healthy  ;  the 
blood  was  fluid  and  more  florid .  than  natural.  The  other  organs  pre- 
sented no  unusual  appearance.  No  analysis  was  made  of  the  contents  of 
the  stomach,  but  that  the  nitre  was  the  cause  of  death  no  doubt  could 
be  entertained,  and  a  verdict  was  returned  accordingly  at  the  coroner's 
inquest. 

In  1882,  a  farm  labourer  took  an  ounce  of  nitre  in  mistake  for  Epsom 
salt  at  7  a.m.  When  seen  at  1.30  j>.m.,  he  was  suffering  from  intense  pain 
in  the  stomach  of  a  burning  character,  with  hot  distressing  eructations. 
The  pain  had  come  on  immediately  after  taking  the  salt,  with  profuse 
perspiration.  He  felt  sick,  but  did  not  vomit  till  11  a.m.  Vomiting  was 
then  free,  and  the  ejected  matters  were  of  a  coffee-ground  colour,  and 
apparently  contained  altered  blood.    The  pulse  was  56,  and  full  and  slow; 
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the  tongue  moist,  white,  and  tremulous.  Micturation  was  frequent  for 
the  first  three  hours.  Later  in  the  day  a  liquid  stool,  of  tarry  appearance, 
was  passed,  and  very  offensive  in  odour.  From  this  time  he  made  a 
gradual  recovery.  ('  Brit.  Med.  Jour.,'  1882,  I.  p.  304.)  Two  cases  are 
reported  of  recovery  after  the  administration  of  two  ounces  of  nitre. 
('Brit.  Med.  Jour.,'  1877,  II.  p.  520  ;  1882, 1,  p.  500.)  'Warner's  Safe 
Cure '  is  essentially  a  solution  of  nitrate  of  potassium. 

Analysis. — For  the  chemical  properties  and  method  of  detecting  this 
salt,  see  p.  225. 

Si  li'Hate  op  Potassium,  Sulphate  ok  Potash,  Sal  Polychrest,  or  Sal 

de  Droisus. 

Symptoms  and  Appearances. — A  lady,  about  a  week  after  her  delivery, 
took,  by  the  prescription  of  her  medical  attendant,  about  ten  drachms  of 
this  salt  in  divided  doses,  as  a  laxative.  After  the  first  dose,  she  was 
seized  with  severe  pain  in  the  stomach,  nausea,  vomiting,  purging',  and 
cramps  in  the  limbs.  These  symptoms  were  aggravated  after  each  dose  : 
she  died  in  two  hours.  It  was  supposed  that  some  poison  had  been  taken 
by  mistake  ;  but  that  was  not  the  case,  and  the  question  was,  whether  her 
death  was  or  was  not  caused  by  sulphate  of  potassium.  On  an  inspection 
of  the  body,  the  mucous  membrane  of  the  stomach  and  intestines  was  pale, 
except  in  the  valvula?  conniventes  (folds),  in  which  it  was  reddened.  In 
the  stomach  was  a  large  quantity  of  a  reddish-coloured  liquid,  which,  on 
analysis,  was  found  to  contain  only  sulphate  of  potassium,  and  no  trace  of 
any  other  common  irritant  poison.  The  examiners  referred  death  to 
sulphate  of  potassium  taken  in  an  unusually  large  dose,  whereby  it  had 
acted  as  an  irritant  poison  on  a  person  whose  constitution  was  already 
much  debilitated.    ('  Ann.  d'Hyg.,'  Avril,  1842.) 

The  question  whether  this  is  to  be  regarded  as  an  irritant  poisonous 
salt  or  not,  was  much  debated  among1  members  of  the  profession,  in  refer- 
ence to  a  case  Avhich  was  tried  at  the  Cent.  Crim.  Court  in  Oct.,  1843. 
(Beg.  v.  Haynes.)  The  accused  had  given  to  the  deceased,  the  night 
before  her  death,  two  ounces  of  sulphate  of  potassium,  dissolved  in  water ; 
and  it  was  alleged  that  a  fortnight  previously  to  this  she  had  taken,  in 
divided  doses,  as  much  as  a  quarter  of  a  pound  of  the  salt.  The  woman 
thought  that  she  was  pregnant,  but  this  was  disproved  by  an  examination 
of  the  body  ;  and  it  was  charged  that  the  prisoner  had  given  her  the  salt 
with  the  intention  of  causing  a  miscarriage.  After  the  last  dose,  she  was 
seized  with  sickness,  and  died  within  a  very  short  time.  The  stomach 
was  found  empty,  but  highly  inflamed ;  and  there  was  blood  effused  on 
the  brain.  One  medical  witness  referred  death  to  the  action  of  this  salt 
as  an  irritant  poison  ;  the  other  to  apoplexy,  as  an  indirect  result  of  the 
violent  vomiting  caused  by  it.  The  prisoner  was  acquitted  of  the  charge 
of  murder,  but  subsequently  found  guilty  of  administering  the  sulphate 
with  intent  to  procure  abortion.  Both  of  the  witnesses  admitted  that,  in 
small  doses,  the  salt  was  innocent ;  but  that  in  the  dose  of  two  ounces,  it 
would  produce  dangerous  effects.  A  case,  somewhat  similar  in  its  details, 
was  the  subject  of  a  trial  at  the  Cent.  Crim.  Court  in  Oct.,  1856.  (Beg. 
v.  Galor.)  A  married  woman,  the  wife  of  the  prisoner,  under  the  belief 
that  she  was  pregnant,  took  a  large  quantity  of  this  salt,  the  prisoner 
having  purchased  two  ounces,  and  handed  it  to  her.  It  was  taken  with 
the  design  of  procuring  abortion,  but  it  caused  the  death  of  the  woman 
under  symptoms  of  severe  irritation  of  the  stomach  and  bowels.  The 
deceased  was  not  seen  by  a  medical  man  while  living,  but  she  suffered 
from  severe  pain,  vomiting,  and  purging ;  the  vomited  matter  had  a  bilious 
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colour.  On  inspection,  the  stomach  and  the  upper  portion  of  the  small 
iatestines  were  of  a  deep  purple  colour,  as  if  from  the 'action  of  some 
irritating  substance.  The  stomach,  when  opened,  showed  marks  of  irri- 
tation, and  its  mucous  coat  was  much  congested.  In  tins  organ  there  was 
a  spoonful  of  a  thick  slimy  fluid,  which  contained  a  quantity  of  sulphate 
of  potassium.  The  intestines  contained  twelve  ounces  of  a  thick  white 
fluid,  highly  charged  with  mucus,  and  this  when  analyzed  yielded  sulphate 
of  potassium.  There  was  no  doubt  that  death  had  been  caused  by  an 
overdose  of  this  salt. 

According  to  Mowbray  ('  Med.  Gaz.,'  vol.  33,  p.  54),  sulphate  of  potas- 
sium is  much  employed  in  France  as  a  popular  abortive.  He  quotes 
several  instances  in  which,  in  large  doses,  it  produced  severe  symptoms, 
resembling  those  of  irritant  poisoning,  and  even  death.  In  one  case, 
two  drachms  acted  powerfully ;  and  in  another  that  fell  under  his  own 
observation,  four  drachms  of  the  salt  administered  to  a  lady  after  her  con- 
finement, had  all  the  effects  of  an  irritant  poison.  The  above  cases 
are  the  only  instances  in  which  it  is  publicly  known  to  have  proved  fatal 
in  England ;  and  they  show  that  substances,  commonly  regarded  as 
innocent,  may  sometimes  give  rise  to  important  questions  in  toxicology. 

There  is  no  doubt  that  the  most  simple  purgative  salts  may,  under 
certain  circumstances,  and  when  given  in  large  doses,  destroy  life.  A  case 
is  elsewhere  related,  in  which  sulphate  of  magnesium  caused  death,  and 
gave  rise  to  a  criminal  charge  in  this  country.  ('  On  Poisons,'  2nd  ed. 
p.  4.)  It  is  said  that  sulphate  of  potassium  has  in  some  cases  caused 
vomiting  and  other  serious  symptoms,  from  its  containing  as  impurity 
sulphate  of  zinc.  This,  if  present,  would  be  easily  discovered  by  the 
appropriate  tests.  A  more  serious  impurity  has  been  detected  in  it  by 
Bussy,  namely,  arsenate  of  potassium.  He  found  this  poison  in  a  sample 
of  sulphate,  supplied  by  a  wholesale  house  in  Paris.  ('  Pharm.  Jour.,'  1872, 
p.  954.)  This  impurity  may  be  derived  from  arsenical  sulphuric  acid 
used  in  its  manufacture.  It  would  be  well  to  test  for  arsenic  any  sample 
of  sulphate  which  has  caused  great  irritation.  (See  Aesenic.)  Arsenic 
may  thus  find  its  way  into  all  medicines  in  which  sulphate  of  potassium  is 
used,  e.g.  compound  colocynth  pill,  and  compound  powder  of  ipecacuanha. 

Other  impurities  of  a  poisonous  nature  have  been  occasionally  found 
in  this  salt.  The  reader  will  find  a  full  account  of  these  by  Chevallier 
('Ann.  d'Hyg.,'  1872,  2,  137). 

Chemical  Analysis. — Sulphate  of  potassium  is  easily  identified.  It  is  a 
dry  hard  salt,  soluble  in  water,  forming  a  neutral  solution.  This  solution, 
if  sufficiently  concentrated,  is  precipitated  both  by  tartaric  acid  and  by 
platinic  chloride,  whereby  potassium  is  indicated  ;  and  the  presence  of 
sulphuric  acid  is  known  by  the  action  of  a  salt  of  barium  (p.  218).  Organic 
liquids. — This  salt  being  insoluble  in  alcohol,  may  have  the  organic  matter 
removed  from  it  by  treating  the  liquid  Containing  it  (previously  concen- 
trated) with  alcohol  : — or  the  substance  containing  the  salt  may  be 
evaporated  to  dryness  and  incinerated,  when  the  undecomposed  sulphate 
may  be  obtained  by  lixiviating  the  calcined  residue  with  distilled  water. 
Sulphate  of  potassium  exists  naturally  in  some  animal  fluids,  but  only 
in  traces. 

Iodide  op  Potassium. 

Symptoms. — This  salt  is  extensively  employed  in  medicine,  but  it 
appears  to  have  given  rise,  in  some  instances,  to  alarming  symptoms, 
even  when  exhibited  in  small  doses ;  and  it  is  stated  that  death  has 
resulted  from  its  use.    The  following  cases  may  serve  to  illustrate  its 
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noxious  effects.  A  gentleman  was  ordered  by  his  physician  to  take 
three  grains  of  the  iodide  in  a  draught  of  peppermint-water  three 
times  a  day.  After  the  third  dose  he  felt  unwell,  and  an  hour  after  the 
fourth  dose  he  was  attacked  with  a  violent  shivering  fit,  followed  by  head- 
ache, hot  skin,  intense  thirst,  quick  and  full  pulse,  with  vomiting  and 
purging.  These  symptoms  were  succeeded  by  great  prostration  of  strength. 
In  spite  of  treatment,  the  purging  lasted  several  days.  The  effects  of  the 
medicine  in  this  case  were  so  violent,  although  only  twelve  grains  had  been 
taken,  that  thei-e  is  little  doubt,  if  the  patient  had  taken  another  dose,  he 
would  have  died.  ('  Med.  Gaz.,'  Sept.  3,  1841.)  In  October,  1841,  a  case 
was  reported  by  Erichsen  to  the  University  College  Medical  Society, 
in  which  alarming  symptoms  resulted  from  a  dose  of  on\j  five'  grains  of 
iodide  of  potassium.  There  was  great  difficulty  of  breathing,  discharge 
from  the  eyes  and  nostrils,  inflamed  conjunctivas,  and  most  of  the  violent 
symptoms  of  catarrh.  The  iodide  was  discontinued,  and  the  patient  re- 
covered. Lawrie  found  that  seven  grains  and  a  half  of  the  iodide,  in  tlrree 
doses,  produced  in  an  adult  dryness  and  irritation  of  the  throat,  great 
difficulty  in  breathing,  and  other  serious  symptoms.  In  another  instance, 
thirty  grains,  in  divided  doses,  caused  severe  headache  and  secretion  of 
tears.  In  two  instances,  wherein  he  had  prescribed  it  medicinally  in  small 
doses,  it  was,  in  his  opinion,  the  cause  of  death.  ('  Med.  Gaz.,'  26,  p.  588.) 
Although  the  medicinal  dose  is  ten  grains  or  more,  these  cases  show  the 
necessity  of  caution  in  the  medicinal  use  of  this  substance.  The  effects 
from  small  doses  may,  perhaps,  be  attributed  to  idiosyncrasy  ;  still  there 
seems  to  be  good  ground  for  ranking  iodide  of  potassium  among  noxious 
irritant  substances.  It  has  caused  death  in  several  cases.  One  drachm 
and  a  half  of  the  salt  has  been  taken  by  a  young  female  without  destroying 
life,  although  it  produced  serious  symptoms  of  irritation.  (Devergie, 
'  Med.  Leg.,'  ii.  536.)  It  has  been  suggested  that  the  occasional  adultera- 
tion of  the  iodide  with  cai'bonate  of  potassium  may  account  for  the  dis- 
crepant statements  respecting  its  poisonous  properties.  In  one  instance, 
in  which  the  medicinal  dose  had  been  carried  to  several  drachms,  the 
iodide  was  found  to  contain  75  per  cent,  of  the  carbonate.  Large 
doses  of  the  iodide  have  been  given  by  surgeons  in  the  treatment  of 
syphilis  without  producing  injurious  consequences.  Payen  has  pre- 
scribed as  much  as  60  grains  a  day  in  divided  doses,  and  Kicord  is 
stated  to  have  carried  the  dose  to  135  grains  in  a  day. 

Chemical  Analysis. — The  iodide  may  be  distinguished  by  its  cubic 
crystals  and  by  its  solution  producing  a  blue  colour  with  starch  on  the 
addition  of  strong  nitric  acid.  The  salt  gives  a  violet  colour  to  flame, 
indicative  of  potassium,  and  yields  purple  vapours  of  iodine  when  treated 
with  sulphuric  acid  and  black  oxide  of  manganese. 

Chlorate  of  Potassium. 

Chlorate  of  potassium  in  large  doses  is  an  acute  poison.  Brouardel 
records  two  fatal  cases  in  children  ('  Jour,  de  Med.,  et  de  Chir.  Pratiques,' 
Dec,  1881).  A  solution  containing  two  drachms  of  the  salt  was  given  in 
divided  doses  every  ten  minutes  to  two  childi'en,  the  administration 
extending  over  a  period  of  about  three  hours.  The  symptoms  were  those 
of  gastro-intestinal  irritation,  with  blueness  of  the  surface,  and  collapse. 
Death  took  place  within  a  short  time.  It  also  produces  vomiting  and 
profound  depression  of  the  heart.  After  death,  the  blood  is  found  of 
a  chocolate  colour,  its  pigment  being  destroyed.  ('  Das.  Chlorsaure 
Kali,'  by  Von  Mering,  p.  142.)  ^ 
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A  man  set.  18,  took  about  an  ounce  of  this  salt  in  water  in  two  doses  at 
intervals  of  half  an  hour.  In  a  short  time  he  became  faint  and  thirsty, 
and  in  two  hours  he  vomited.  There  was  pain  in  the  region  of  the 
stomach,  headache,  constipation,  and  anorexia.  The  skin  was  pale,  aud 
the  ears  and  extremities  blue.  Rigors  and  slight  jaundice  appeared.  The 
pulse  was  good  and  regular.  Tenderness  over  the  regions  of  the  stomach 
and  kidneys  supervened.  The  urine  was  very  scanty,  contained  albumen 
and  disorganized  blood  corpuscles,  and  eventually  was  suppressed ; 
and  death  occurred  on  the  sixth  day.  After  death,  fluid  was  found  in  the 
pleural  and  pericardial  cavities  and  oedema  of  the  lungs.  The  whole 
alimentary  canal  was  inflamed  and  eroded  in  patches.  The  kidneys, 
liver,  and  spleen  were  enlarged.  (Landerer  in  'Deutsch.  Arch.f.Klin.  Med./ 
1890,  xlvii.  p.  103.) 

Salts  of  Barium. 

The  soluble  salts  of  barium  (baryta  salts)  have  both  a  local  irritant 
and  remote  convulsant  action.  They  usually  produce  great  thirst,  exces- 
sive vomiting  and  purging,  convulsions,  dilated  pupils,  and  paralysis.  The 
post-mortem  appearances  are  variable,  except  that  intense  inflammation 
of  the  lower  bowel  (rectum)  is  constantly  observed  in  fatal  cases.  It  is 
asserted  by  some  that  barium  salts  are  similar  in  their  action  to  digitalis ; 
and  that  they  are  cardiac  poisons,  the  ventricles  of  the  heart  after  death 
being  found  rigidly  contracted. 

Chloride  of  Barium.  Symptoms. — A  woman,  Eet.  23,  took  by  mistake  for 
Epsom  salt  less  than  a  teaspoonful  (100  grains)  of  the  chloride.  In  half 
an  hour  there  was  a  feeling  of  deadly  sickness,  with  sharp  burning  pains 
in  the  stomach  and  bowels.  Vomiting  and  purging  set  in  violently,  the 
purging  being  attended  with  straining.  An  hour  and  a  half  after  she  had 
taken  the  poison  the  following  symptoms  were  observed  :  the  face  pale 
and  anxious,  eyes  deeply  sunk,  surface  cold,  heart's  action  feeble,  pulse 
scarcely  perceptible,  tongue  natural  and  warm,  loss  of  muscular  power, 
sensation  and  intelligence  not  affected,  pupils  natural.  Fluids  taken  were 
instantly  rejected  with  a  ropy  mucus.  There  was  pain  in  the  stomach, 
singing  in  the  ears,  twitching  of  the  face,  and  twisting  of  the  legs  and 
arms.  In  eight  hours  and  a  half  the  symptoms  had  abated,  but  in  about 
fourteen  hours  the  purging  had  returned,  and  the  symptoms  were  much 
worse.  There  was  a  loss  of  voluntary  muscular  power.  The  breathing 
was  slow  and  laboured,  and  indicated  effusion  in  the  bronchial  tubes,  but 
the  woman  was  sensible.  An  hour  later  she  was  convulsed,  and  these 
convulsions  continued  in  paroxysms  for  two  hours,  when  she  died,  seven- 
teen hours  after  taking  the  poison.  During  the  fits  she  had  several 
watery  evacuations,  and  consciousness  was  lost.  There  was  no  post- 
mortem examination.  ('  Lancet,'  1859, 1,  p.  211.)  A  case  of  poisoning  by 
this  salt  is  reported  by  Wildberg.  The  symptoms  were  those  of  irritation, 
combined  with  an  affection  of  the  brain  and  nervous  system.  Giddiness, 
convulsions,  and  paralysis  have  been  remarked  among  them.  In  the  case 
referred  to,  half  an  ounce  proved  fatal  in  two  hours  :  in  another  instance, 
one  ounce  taken  by  mistake  for  Glauber's  salt,  destroyed  life  in  an  hour,. 
In  small  doses,  even,  the  chloride  has  been  observed  to  affect  the  system 
powerfully.  Orfila  found  that  chloride  of  barium  was  absorbed :  he  detected 
it  in  the  liver,  spleen,  and  kidneys  of  animals  poisoned  by  it.  ('  Ann. 
d'Hyg.,'  1842,  2,  217.)  A  fatal  case  of  poisoning  by  nitrate  of  barium,  taken 
in  mistake  for  sulphur,  is  reported.  ('  Pharm.  Jour.,'  1869,  p.  181.) 
Another  fatal  case  is  recorded  in  the  same  journal  for  June,  1872,  p.  1021.. 
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The  salts  of  barium  are  used  for  sizing-  cotton  warps.  A  man  employed 
in  this  work  swallowed  a  portion  about  the  size  of  a  bean,  thinking  he 
was  taking  Epsom  salt.  He  died  in  about  fourteen  hours.  The  symptoms 
were  at  first  those  of  irritant  poisoning,  but  in  the  later  stage  paralysis 
took  place.  The  medical  witness  stated  that  he  had  found  twelve  grains 
of  this  salt  sufficient  to  kill  a  dog. 

In  March,  1892,  a  female  servant  was  given  150  grains  of  chloride  of 
barium  in  mistake  for  Carlsbad  salt.  In  twenty  minutes  she  vomited. 
After  two  hours  she  was  collapsed,  with  convulsive  twitchings  of  the 
mouth,  a  rapid  and  feeble  pulse,  jiain  in  the  region  of  the  stomach,  and 
profuse  watery  diarrhoea.  The  vomited  matter  contained  much  blood. 
Death  occurred  in  about  two  and  a  half  hours.  No  post-mortem  exami- 
nation was  made. 

Carbonate  of  Barium  is  said  to  have  destroyed  life  in  two  cases,  in  each 
of  which  only  one  drachm  was  taken ;  but  the  following  case  shows  that 
this  compound  is  not  so  poisonous  as  the  chloride.  A  young  woman 
swallowed  half  a  teacupful  of  the  powdered  carbonate,  mixed  with  water, 
at  a  time  when  she  had  been  fasting  twenty-four  hours.  There  was  no 
particular  taste.  In  two  hours  she  experienced  dimness  of  sight,  double 
vision,  singing  in  the  ears,  pain  in  the  head,  and  throbbing  in  the  temples, 
with  a  sensation  of  distension  and  weight  at  the  pit  of  the  stomach. 
There  was  also  palpitation  of  the  heart.  After  a  time  she  complained  of 
pain  in  the  legs  and  knees,  and  cramps  in  the  calves.  She  vomited  twice 
■<i  fluid  like  chalk  and  water.  The  skin  was  hot  and  dry,  the  pulse 
frequent,  full,  and  hard.  These  symptoms  gradually  abated,  and  she 
recovered,  although  the  pain  in  the  head  and  stomach  continued  for  a 
long  time.  ('  Med.  Gaz.,'  vol.  14,  p.  448.)  The  carbonate  is  used  as  a 
poison  for  rats  and  mice. 

A  female,  aet.  28,  finding  herself  pregnant,  took  an  unknown  quantity 
of  carbonate  of  barium  with  suicidal  intent.  About  6  p.m.  she  vomited, 
and  had  severe  pain  in  the  stomach.  She  slept  well,  however,  without 
further  vomiting.  Next  morning  after  breakfast,  at  7  a.m.,  vomiting  was- 
repeated  ;  nevertheless,  she  walked  to  her  situation  about  three  miles 
distant,  where  she  arrived  about  9  a.m.  She  then  looked  pale  and 
anxious,  and  complained  of  severe  abdominal  pain.  She  went  to  the 
privy  repeatedly,  either  on  account  of  diarrhoea  or  tenesmus.  Neverthe- 
less she  attended  to  her  duties  as  a  domestic  servant,  but  the  vomiting- 
and  desire  to  go  to  stool  persisted.  At  2  p.m.  she  went  to  bed.  At  4  p.m. 
she  was  found  cold,  pale,  restless,  and  weak.  There  was  no  vomiting. 
At  8  p.m.  she  had  alternate  flushings  and  rigors.  Speech  was  a  mere 
indistinct  whisper.  Swallowing  was  difficult,  and  respiration  laboured. 
At  3  a.m.  she  was  distressed,  the  breathing  was  short ;  she  was  perfectly 
conscious.  She  was  found  dead  at  4  a.m.,  thirty-four  hours  after  the 
commencement  of  symptoms.  The  exact  time  at  which  the  poison  was 
taken  was  not  ascertained.  At  the  post-mortem  examination,  made  fifty- 
six  hours  after  death,  the  stomach  was  found  much  ecchymosed  from  the 
fundus  to  the  lesser  curvature.  The  ecchymosis  was  in  large  patches 
over  the  fundus,  in  smaller  patches  towards  the  middle,  and  in  still 
smaller  patches  at  the  pyloric  portion  of  the  organ.  The  intervening- 
membrane  was  covered  with  a  little  mucus.  Particles  of  the  poison  were 
found  imbedded  in  the  mucous  membrane.  The  peritoneal  aspect  of  the 
stomach  was  of  a  pale  red  tint.  There  were  numerous  ecchymosed 
patches  in  the  duodenum.  Two  grains  of  carbonate  of  barium  were  ex- 
tracted from  the  stomach.  The  quantity  taken  could  not  be  ascertained. 
Traces  of  barium  were  also  detected  in  the  liver.  ('  Archiv.  der  Pharm.,' 
[3]  iv.  1574,  p.  426.) 
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Analysis. 


Crystals  of  chloride  of  barium 
magnified  30  diameters. 


processes  above  mentioned. 


Chloride  of  barium  crystallizes  in  thin  plates  :  it  is  soluble 
in  water.  1.  The  solution  yields  an  in- 
soluble white  precipitate  with  sulphuric 
acid  or  an  alkaline  sulphate.  This  preci- 
pitate is  insoluble  in  nitric  acid.  2.  The 
powdered  salt,  burnt  on  platinum-wire  in 
a  smokeless  flame,  imparts  to  it  a  greenish- 
yellow  colour.  3.  Chlorine  maybe  detected 
by  a  solution  of  nitrate  of  silver.  (See 
p.  228.) 

Carbonate  of  barium  is  a  white  insoluble 
powder.  It  is  entirely  dissolved  with  effer- 
vescence (carbonic  acid)  by  diluted  hydro- 
chloric acid.  This  solution  on  evaporation 
yields  crystalline  plates  of  chloride  of 
barium,  which   may  be  detected  by  the 


CHAPTER  19. 

PROSPHORUS — SYMPTOMS  AND  APPEARANCES  CHRONIC  POISONING  BY  THE  VAPOUR 

— FATAL  DOSE — CHEMICAL  ANALYSIS — PHOSPHORUS-PASTE — RED  OR  ALLO- 
TROPIC  PROSPHORUS — IODINE. 

Poisoning  with  phosphorus  is  not  very  infrequent  in  this  country  ;  but 
on  the  Continent  of  Europe  this  poison  is  often  selected  for  the  purposes 
of  suicide  or  murder.  In  England  and  Wales,  in  the  year  1891,  there 
were  nineteen  deaths  from  phosphorus  poisoning.  In  France,  within 
a  period  of  six  years,  there  were  103  cases  of  poisoning  with  phos- 
phorus which  gave  rise  to  medico-legal  inquiry.  The  tips  of  lucifer 
matches  and  rat-pastes  are  most  commonly  used  for  the  purpose  of  this 
poisoning. 

Phosphorus  is  not  often  used  in  this  country  in  attempts  at  murder. 
The  smell  and  taste,  as  well  as  its  luminosity,  commonly  reveal  its 
presence.  At  the  Norwich  Autumn  Assizes,  1871  {Beg.  v.  Fisher),  a  girl 
of  eighteen  was  convicted  of  an  attempt  to  poison  a  family.  She  put  a 
vermin  compound  of  phosphorus  into  a  teapot  containing  tea.  When  hot 
water  was  poured  on  it,  the  smell  at  once  led  to  suspicion.  Phosphorus 
was  found  in  it,  taken  from  a  pot  carelessly  left  about  the  house.  The 
girl  was  convicted.  Casper  describes  a  case  in  which  the  luminous 
appearance  of  the  poisoned  food  led  to  a  suspicion  of  poisoning  with 
phosphorus,  and  this  was  subsequently  proved.  A  woman  put  a  pre- 
paration of  phosphorus  into  some  soup,  and  gave  it  to  her  husband.  He 
ate  it  in  a  dark  room  in  the  presence  of  some  friends,  and  they  noticed 
that  the  liquid  as  he  stirred  it  was  luminous.  ('  Vierteljahrsschr.  f. 
Grerichtl.  Med.,'  July,  1864.)  In  this  way  a  person  may  be  warned  and 
a  life  saved  (see  '  Ann.  d'Hyg.,'  1870,  2,  203). 

The  ordinaiy,  yellow,  or  soluble  phosphorus  is  alone  poisonous  :  the 
red,  amorphous,  or  insoluble  variety  exercises  no  sensible  physiological 
effects.  That  the  red  variety  does  not  act  as  a  poison  on  the  human  body, 
appears  to  be  established  by  the  facts  of  a  case  reported  in  the  '  Ed. 
Month.  Jour.,'  Oct.,  1860.  A  woman,  a?t.  26,  swallowed  the  composition 
scraped  from  a  number  of  lucifer-matches :  it  turned  out  that  these  were 
made  with  red  phosphorus.    She  suffered  no  inconvenience.    She  pro- 
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cured  other  matches  of  yellow  phosphorus,  took  a  decoction  of  them  in 
coffee,  and  died  from  the  effects. 

Phosphorus  is  usually  taken  in  this  country  for  suicidal  purposes  in 
the  form  of  rat-paste,  a  compound  of  yellow  phosphorus,  fat,  sugar,  and 
flour,  coloured  with  Prussian  blue.  The  editor  has  found  a  sixpenny  pot 
of  this  paste  to  weigh  157  grains,  and  to  contain  eight  grains  of  phos- 
phorus. In  France  and  Germany  the  heads  of  matches  are  commonly 
used  for  the  same  purpose  ;  and  80  or  100  grains  are  a  fatal  dose, 
containing  about  a  grain  of  phosphorus. 

Symptoms.— Phosphorus  acts  as  an  irritant,  and  also  specifically.  The 
symptoms  of  irritation  may  manifest  themselves  in  a  few  minutes  after 
the  ingestion  of  the  poison.  In  general,  however,  there  is  a  longer 
interval  of  some  hours.  In  the  first  instance  the  patient  experiences  a 
disagreeable  taste,  resembling  that  of  garlic,  peculiar  to  this  poison. 
An  alliaceous  or  garlic-like  odour  may  also  be  perceived  in  the 
breath.  There  is  pain  and  oppression  in  the  region  of  the  stomach, 
malaise,  eructation  of  phosphoric  vapours,  having  a  garlicky  odour  ;  and 
these  may  be  luminous  in  the  dark.  Vomiting  is  sometimes  frequent  and 
violent ;  in  other  cases  quiet  and  at  longer  intervals.  The  abdomen  is 
distended.  Purging  is  not  common.  The  vomited  matters  are  coffee- 
coloured,  or  yellow  and  bilious,  and  may  be  luminous.  There  is  intense 
thirst.  The  symptoms  may  increase  in  severity,  ending  in  death  from 
collapse  in  the  course  of  a  few  hours — four  to  eight  in  the  worst  cases. 

Nevertheless,  in  the  majority  of  cases  the  progress  to  a  fatal  termina- 
tion, though  no  less  sure,  is  slower  and  more  insidious.  The  irritant 
symptoms  in  a  great  measure  subside,  and  though  the  pulse  is  feeble,  and 
there  is  a  certain  amount  of  malaise,  the  patient  may  to  a  casual  observer 
appear  to  be  in  almost  a  normal  state  of  health.  But  after  the  lapse  of 
three  or  four  days,  jaundice  sets  in  and  rapidly  increases,  there  is  great 
prostration  of  strength,  the  abdomen  becomes  distended,  the  liver  is 
observed  to  be  greatly  enlarged,  and  vomiting  of  altered  blood  may  come 
on  with  intense  thirst ;  the  skin  is  cold  ;  the  pulse  feeble,  rapid,  and 
perhaps  imperceptible  at  the  wrist ;  the  urine  is  scanty  and  high- 
coloured,  and  contains  casts  from  the  kidneys.  The  faeces,  previously 
suppressed,  are  now  more  abundant,  and  contain  blood.  Coma  sets  in, 
with  jactitation  of  the  limbs,  or  muscular  twitchings ;  and  the  patient 
succumbs  generally  about  five  or  six  days  after  the  administration  of  the 
poison. 

A  woman,  set.  20,  swallowed  a  decoction  of  lucifer-matcb.es  in  coffee. 
In  an  hour  an  emetic  was  given  to  her,  and  she  vomited  half  a  pint  of 
clear  glairy  fluid,  having  the  smell  of  phosphorus,  and  containing  particles 
of  blue  colouring  matter  (Prussian  blue)  derived  from  the  matches.  She 
had  no  pain  in  the  stomach,  and  no  purging.  In  four  days  she  appeared 
to  have  recovered  ;  but  about  this  time  there  was  bleeding  from  the  nose  ; 
she  was  jaundiced,  and  blood  appeared  in  the  matter  vomited.  Febrile 
symptoms  set  in,  with  purpura,  and  she  died  in  about  a  week  after  taking 
the  poison.  ('Ed.  Month.  Jour.,'  Oct.,  1860,  p.  388.)  A  girl  swallowed 
a  quantity  of  phosphorus-paste.  When  seen  soon  afterwards  by  Parsons, 
her  lips  as  well  as  parts  of  her  dress  were  smeared  with  this  substance, 
and  there  was  a  strong  odour  of  phosphorus  in  her  breath.  Her  counte- 
nance was  tranquil :  her  pulse  regular  :  there  was  no  sickness  or  nausea, 
and  she  complained  of  nothing  but  slight  thirst.  Her  symptoms  were  so 
slight,  that  they  excited  no  suspicion  that  the  girl  had  swallowed  the 
poison.  She  passed  a  restless  night,  and  the  next  day  she  complained  of 
iheat  in  the  mouth  and  throat,  and  of  a  slight  sensation  of  nausea  and 
retching.    There  was  no  pain  or  tenderness  in  the  region  of  the  stomach, 
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the  pulse  was  regular  but  weak.  On  the  third  day  she  dressed  herself 
and  was  able  to  walk  about  the  ward  :  she  left  the  hospital  and  went 
home,  walking  a  mile.  She  had  her  tea  as  usaal  at  night,  and  went  to 
bed.  On  the  following  day  sbe  complained  of  pain  in  the  bowels,  with 
sickness  and  purging.  These  symptoms  became  worse.  On  the  sixth 
day  there  was  pain  in  the  bowels,  which  were  tender  on  pressure  and 
slightly  tympanitic.  The  pulse  was  intermittent,  and  the  girl  was  fast 
sinking.  She  died,  after  having  survived  the  effects  of  the  poison  nearly 
a  week  ;  no  well-marked  symptoms  having  set  in  until  the  fifth  day. 
An  inspection  of  the  body  was  not  permitted,  and  the  only  fact  observed 
after  death  was  a  tendency  to  rapid  putrefaction.  The  whole  of  the 
body  became  speedily  livid,  and  the  finger-nails  were  blue — a  condition 
noticed  by  a  witness  to  have  existed  before  deatb. 

It  will  be  perceived  that,  in  reference  to  the  delay  in  the  appearance 
of  symptoms,  their  slightness  taken  as  a  whole,  and  the  time  at  which 
death  occurred,  this  case  is  similar  to  the  one  previously  related.  If  it  were 
not  for  the  peculiar  character  of  the  circumstantial  evidence,  these  cases 
might  easily  throw  a  practitioner  off  his  guard  in  forming  an  opinion. 
The  odour  of  the  breath,  and  the  appearance  of  phosphorus  smeared  over 
the  dress,  first  attracted  notice.  Other  witnesses  deposed  that  whatever 
the  deceased  touched  with  her  hand  seemed  to  take  fire,  and  that  when 
she  drank  water  to  allay  her  thirst,  a  kind  of  smoke  issued  from  her 
mouth.    Her  hands  and  dress  were  luminous  in  the  dark. 

A  female,  set.  20,  took  several  doses  of  phosphorus-paste  ;  the  first  on 
the  evening  of  Jan.  11,  1877.  The  dose  was  repeated  twice  on  the  12th. 
The  whole  quantity  of  paste  taken  was  of  the  size  of  a  large  cob-nut, 
containing  about  two  grains  of  phosphorus.  On  the  morning  of  the  13th 
she  retched,  and  at  midday  her  appetite  failed  at  dinner ;  and  in  the 
evening  she  vomited.  At  10  p.m.  on  the  14th  she  was  first  seen  by 
Tyson,  about  seventy-two  hours  after  the  first  and  forty-eight  hours  after 
the  last  dose  was  taken.  She  had  then  an  excited  aspect,  and  her  breath 
had  a  phosphoric  odour.  There  was  tenderness  over  the  region  of  the 
stomach.  On  the  15th  there  was  slight  yellowness  of  the  conjunctivae  of 
the  eyes,  slight  pain  over  the  stomach,  and  nausea,  but  no  vomiting. 
The  urine  was  high-coloured  and  turbid.  On  the  16th  there  was  decided 
jaundice,  great  thirst,  and  prostration.  There  was  still  a  slight  garlicky 
odour  of  the  breath ;  but  the  urine  and  feces  showed  no  luminosity. 
There  was  no  obvious  enlargement  of  either  the  liver  or  spleen.  On  the 
17th  the  liver  was  enlarged;  only  a  very  little  dark-coloured  urine  was 
passed ;  and  there  was  much  epigastric  pain  and  tenderness.  In  the 
evening  there  was  slight  delirium.  From  this  time  she  gradually  sank, 
and  died  on  the  18  th,  nearly  a  week  after  the  administration  of  the  first 
dose  of  the  poison.  On  post-mortem  examination  the  liver  was  found  to 
be  of  the  usual  size  ;  but  it  had  undergone  extensive  fatty  degeneration, 
as  bad  the  heart  also.  There  were  no  marked  appearances  in  the 
stomach,  which  was  almost  filled  with  a  blackish  syrupy  liquid.  ('  Guy's 
Hosp.  Rep.,'  1877,  p.  452.) 

In  1876,  a  woman,  and  her  daughter  set.  5,  each  drank  some  phos- 
phorus-paste in  warm  water.  The  woman  was  seen  four  days  later 
apparently  in  her  usual  health.  Subsequently  she  sickened,  became 
jaundiced,  and  died  a  week  after  the  poison  was  swallowed.  The  child 
exhibited  no  symptoms  till  7  a.m.  on  the  day  after  taking  the  poison. 
She  then  vomited  some  slimy  material,  and  her  breath  had  a  garlicky 
odour.  In  a  few  hours  she  was  in  a  state  of  semi-collapse.  Next  day 
she  became  drowsy,  then  thirsty,  restless,  and  vomited  constantly.  There 
was  no  jaundice.    She  died  fifty-nine  hours  after  the  administration  of 
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the  poisou.  On  post-mortem  examination  the  heart  was  fotind  to  have 
undergone  fatty  degeneration,  and  it  and  the  aorta  exhibited  ecchymosed 
patches.  The  stomach  was  considei'ably  injected,  and  its  surface  was 
thickly  coated  with  tenacious  mucus.  The  small  intestine  was  much 
congested  at  its  commencement,  and  to  a  less  degree  lower  down.  The 
liver  weighed  26  ounces,  was  yellow,  anasmic,  and  showed  extreme  fatty 
degeneration,  except  in  isolated  patches.  In  neither  of  these  cases  could 
the  dose  of  phosphorus  be  ascertained.  ('  Guy's  Hosp.  Rep.,'  xxii.  1877, 
p.  449.) 

F.  A.  Blkins  has  described  very  fully  the  symptoms  exhibited  in  a  case 
of  phosphorus  poisoning  by  matches  ;  and  Middlemas  made  an  elaborate 
microscopical  examination  of  the  tissues  in  the  same  case.  Briefly 
stated,  the  symptoms  and  the  physical  signs  were,  in  the  order  of  their 
appearance: — Alimentary  System. — Nausea;  retching;  vomiting;  'in- 
digestion feeling ; '  disagreeable  taste  of  '  rotten  eggs  '  and  '  rotten 
greens ; '  discomfort,  then  pain,  and  latterly  spasmodic  pain,  in  the 
hepatic  region ;  increased  hepatic  dulness ;  jaundice  ;  intense  thirst. 
Circulatory  System. — Increase  of  pulse  rate  ;  compressibility,  and  latterly 
irregularity  and  threadiness  of  pulse ;  palpitations ;  cardiac  sounds 
indistinct  and  distant;  cardiac  failure  and  temporary  stoppage  of  radial 
pulse;  faintness ;  lividity ;  coldness  of  extremities.  Respiratory  System. 
— Yawning ;  irregular  respiration  approaching  the  Cheyne-Stokes  type. 
Urinary  System. — Urine  scanty,  high  coloured,  of  high  specific  gravity, 
with  traces  of  albumen  and  bile,  and  having  a  deposit  of  urates,  mucus, 
fatty  casts,  and  debris.  (It  must  be  remembered,  however,  that  the  patient 
was  menstruating.)  Nervous  System.— -Mental  symptoms  :  listlessness  ; 
drowsiness ;  restlessness ;  mental  confusion ;  inability  to  understand 
what  was  said ;  inability  to  answer  questions  readily  or  correctly  ;  in- 
ability to  recognize  friends  ;  semi-consciousness ;  semi-delirium  ;  delirium ; 
fits  of  great  restlessness  and  violence  ;  constant  use  of  the  word  '  yellow  ' 
when  delirious ;  maniacal  expression  and  behaviour ;  unconsciousness  ; 
coma.  Sensory  symptoms:  'rheumatic  pains;'  blindness  (?).  Motor 
symptoms:  thick  and  drunken-like  speech;  pupils  fixed  and  dilated; 
external  strabismus  of  left  eye.  The  pathological  interest  of  this  case 
lies  in  the  changes  in  the  nerve  cells  of  the  cortex  of  the  brain.  The 
production  of  fatty  degeneration  in  them  shows  that  the  tissues  of  the 
nervous  system  are  not  exempt  from  the  powerful  action  in  this  direction 
which  phosphorus  possesses.  The  occurrence  of  the  change  in  so  many 
organs  and  tissues  of  the  body  would  point  to  some  fundamental  alteration 
in  the  processes  of  metabolism  which  phosphorus  has  the  power  of  bringing 
about.    ('  Br.  Med.  Jour.,'  1891,  II.  p.  1302.) 

Phosphorus- vapour.  Chronic  poisoning. — Chronic  poisoning  by  phos- 
phorus is  accompanied  by  nauseous  eructations,  frequent  vomiting,  a  sense 
of  heat  in  the  stomach,  purging,  straining',  pains  in  the  joints,  wasting, 
hectic  fever,  and  disease  of  the  stomach,  under  which  the  patient  slowly 
sinks.  Some  interest  is  attached  to  the  chronic  form  of  poisoning  by 
phosphorus  from  the  researches  of  Strohl  and  others,  on  the  effects  of  the 
vapour M^on  persons  engaged  in  the  manufacture  of  phosphorus-  orlucifer- 
matches.  It  has  been  remarked  that  such  persons  have  suffered  from 
necrosis  of  the  jaw,  carious  teeth,  and  abscesses.  There  has  been  also  great 
irritation  of  the  respiratory  organs,  and  bronchitis  has  frequently  shown 
itself  among  them.  These  effects  have  been  attributed  to  the  respiration 
of  the  vapours  of  phosphorus,  which  are  supposed,  in  becoming  acidified, 
to  act  chemically  upon  the  exposed  portions  of  the  teeth ;  but  recent 
researches  appear  to  show  that  the  results  are  due  to  the  volatile  phos- 
phorous oxide,  an  easily  vapourized  substance  formed  by  the  spontaneous 
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oxidation  of  phosphorus.  (See  '  On  Poisons,'  2nd  edit.  p.  345.)  The 
fumes  of  phosphorus  pills  taken  medicinally  may  cause  necrosis. 

Geo.  Wegner  has  investigated  the  action  of  phosphorus  on  the  bones, 
and  asserts  that  its  effects  are  not  due  to  its  action  after  absorption,  but 
to  the  direct  action  of  the  fumes  on  the  bones.  When  these  come  into 
contact  with  the  denuded  periosteum  or  membrane  covei'ing  the  bones,, 
inflammation  of  this  is  set  up.  This  is  in  accordance  with  the  observation 
that  in  match -makers  those  only  who  have  carious  teeth  suffer  from 
necrosis  of  the  jaw.  (See  'Lancet,'  1886,  I.  p.  671.)  For  the  action  of 
phosphorus  on  the  spinal  cord,  see  'Br.  Med.  Jour.,'  1883,  I.  p.  31. 

Cases  of  chronic  phosphorus  j)oisoning  are  now  rare,  owing  to  the 
precautions  adopted  among  phosphorus  workers  to  prevent  the  intro- 
duction of  the  poison  into  the  system. 

Appearances. — Among  the  appearances  produced  by  this  poison  are 
marks  of  irritation,  inflammation,  and  ulceration  in  the  stomach  and  intes- 
tines. The  stomach  has  been  found  much  contracted,  and  its  mucous 
membrane  inflamed,  occasionally  softened  and  presenting  purple  or  violet- 
coloured  spots.  Inflammation  of  the  stomach  and  bowels  maybe  a  result 
of  the  action  of  phosphorus.  A  man,  set.  50,  took  a  quantity  of  phosphorus- 
paste  used  for  destroying  vermin.  He  was  seen  in  his  usual  health  at  12 
o'clock  at  noon,  and  was  found  dead  in  a  field  the  following  morning.  On 
inspection,  it  was  observed  that  there  was  great  muscular  rigidity.  The 
membranes  of  the  brain  were  congested,  and  there  was  serous  effusion 
between  them.  The  substance  of  the  brain  was  also  congested.  The  heart 
was  flaccid  and  nearly  empty.  The  mucous  membrane  of  the  stomach, 
gullet,  and  small  intestines  was  very  red,  and  there  were  patches  in  which 
the  membrane  was  destroyed.  On  opening  the  stomach  a  white  vapour 
escaped,  accompanied  by  a  strong  smell  of  phosphorus.  This  organ  con- 
tained a  tablespoonful  of  a  viscid  greenish  matter,  from  which  particles 
of  phosphorus,  with  some  Prussian  blue  (used  as  a  colouring  for  the 
poison),  subsided  on  standing.  ('Lancet,'  1857,  I.  p.  600.  See  also 
a  case  by  Kessler,  Horn's  '  Vierteljahrsschr.,'  1866,  1,  271.)  In  a  case 
examined  by  Herapath,  he  found,  besides  inflammation  of  the  stomach,  the 
mucous  membrane  raised  in  small  bladders  or  vesications.  This  was 
probably  a  change  produced  by  putrefaction,  as  the  body  was  not  examined 
until  twenty-three  days  after  death.  Such  an  appearance  is  frequently 
seen  in  the  inspections  of  putrefied  bodies,  and  has  not  been  observed  in 
cases  of  recent  poisoning  by  phosphorus.  Schuchardt  describes,  among 
the  appearances,  fluidity  of  the  blood,  which  is  of  a  dark  colour,  and  does 
not  become  red  on  exposure  to  the  air.  The  most  remarkable  appearance, 
commonly  met  with,  is  a  fatty  change  in  the  liver  and  other  soft  organs. 
Ecchymoses  are  often  found  beneath  the  skin  and  on  the  surface  of  various 
organs. 

In  the  case  of  the  female  described  at  p.  252,  who  died  after  the  lapse 
of  a  week,  there  was  no  inflammation,  ulceration,  or  softening  of  the  mouth, 
gullet,  stomach,  or  small  intestines.  There  was  a  red  patch  in  the  cascum, 
and  another  in  the  colon  (the  large  intestines) .  The  contents  of  the  stomach 
and  intestines  had  a  coffee-ground  colour,  like  the  liquid  found  in 
haematemesis  (vomiting  of  blood).  The  brain  was  slightly  congested. 
There  were  bloody  effusions  in  the  chest  and  abdomen,  and  an  apoplectic 
condition  of  the  soft  organs.  The  vomited  matters,  when  shaken  in  the 
dark,  were  luminous,  and  phosphorus  was  separated  from  them  by  carbon 
disulphide.  The  viscera,  and  even  the  flesh  of  animals  recently  poisoned 
by  phosphorus,  have  the  odour  of  garlic,  and  appear  luminous  in  the  dark. 
(Galtier,  '  Toxicologic,'  vol.  1,  p.  184.)  In  the  case  of  a  woman  who  died 
while  taking  phosphorus  medicinally,  it  was  remarked  that  the  whole  of 
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the  viscera  of  the  body  were  luminous  in  the  dark ;  indication  of  the 
extensive  diffusion  of  the  poison  by  absorption.  (Casper's  '  Wochenschr.,' 
Feb.  21  and  28, 1846,  pp.  115,  135.)  For  a  further  account  of  the  appear- 
ances, see  '  Chemist,'  Jan.,  1856,  p.  244.  In  one  case  which  the  author  ex- 
amined in  1867,  that  of  a  girl,  ast.  1 3,  who  died  on  the  sixth  day  after  taking 
phosphorus-paste  beaten  up  with  egg,  there  were  the  usual  symptoms, 
with  severe  paroxysms  of  vomiting  and  pain.  The  matters  first  vomited 
were  observed  to  be  luminous  in  the  dark.  There  were  numerous  ecchy- 
mosed  patches  in  the  cellular  tissues  of  the  skin  of  the  abdomen  over  the 
rectus  muscle  ;  these  were  also  seen  on  the  chest  and  on  the  diaphragm. 
The  stomach  contained  a  dark-coloured  thick  fluid  like  altered  blood  ;  the 
coats  were  not  inflamed  ;  the  surface  of  the  inner  coat  was  covered  Avitha 
brownish-coloured  mucus  which  had  no  odour  of  phosphorus.  At  the 
greater  curvature  the  surface  was  dotted  over  with  numerous  small  dark 
particles,  consisting  of  coagula  of  altered  blood  adhering  to  the  membrane, 
but  easily  removed  from  it.  They  had  the  appearance  of  effused  coagula 
of  blood  in  petechial  spots.  The  contents  of  the  stomach  owed  their  colour 
to  these  little  masses  of  blood  being  diffused  through  them.  The  duodenum 
contained  a  similar  liquid.  The  intestines  presented  no  abnormal  appear- 
ance. The  liver  was  in  an  advanced  state  of  fatty  degeneration.  This 
condition  of  the  liver  has  occurred  so  frequently  in  cases  of  phosphorus- 
poisoning,  that  it  may  be  regarded  as  one  of  the  characteristic  appear- 
ances. ('  Guy's  Hosp.  Rep.,'  1868,  p.  242.)  This  fatty  degeneration  in 
poisoning  with  phosphorus  is  met  with  not  only  in  the  liver,  but  in  the 
heart,  stomach,  kidneys,  and  muscular  tissues  generally. 

In  a  case  recorded  by  Habershon  ('Med.  Chir.  Trans.,'  1867,  vol.  50), 
in  which  a  woman  died  on  the  fifth  day,  the  symptoms  and  appearances 
were  similar  to  those  above  described.  The  phosphorus  was  taken  in  the 
form  of  paste,  and,  as  was  supposed,  in  a  dose  of  from  three  to  four  grains. 
There  was  much  ecchymosis  in  patches  in  and  about  the  cellular  tissue  of 
the  abdomen  and  chest.  There  was  fatty  degeneration  of  the  liver  and 
kidneys.  The  stomach  contained  a  large  quantity  of  fluid,  like  soot  and 
water,  and  was  covered  with  a  tenacious  bloody  mucus.  There  was  some 
congestion  of  the  mucous  membrane,  and  there  was  much  redness  with 
ecchymosis  in  the  small  intestines.  The  fatty  degeneration  induced  by 
phosphorus  is  usually  most  marked  in  the  liver,  though  it  may  extend  to 
the  kidneys,  the  heart,  the  glands  of  the  stomach,  to  the  muscular  tissue 
generally,  and  to  the  arterioles  and  capillaries.  The  editor  has  seen  decided 
enlargement  of  the  liver  produced  within  forty-eight  hours  of  the  time  at 
which  the  poison  was  administered.  The  liver  is  usually  enlarged,  doughy, 
ansemic,  and  of  a  uniform  yellow  or  yellowish- white  colour.  The  acini  are 
distinct.  Wagner  describes  an  interlobular  hypertrophy  of  the  connective 
tissue.  The  hepatic  cells  are  loaded  with  fat.  The  heart  and  muscles 
generally  may  be  soft,  yellow,  and  of  defective  tenacity.  In  place  of  the 
transverse  stria?,  innumerable  fat  globules  and  granules  of  fat  are  seen  by 
the  microscope.  The  glandular  epithelial  cells  of  the  gastric  follicles  are 
filled  with  fat  globules.  The  cortex  of  the  kidneys  is  likewise  filled  with 
fat  globules.  (For  further  information  on  this  subject,  see  '  Die  acute 
Phosphor- Vergiftung  von  Munk  und  Leyden,'  Berlin,  1865 ;  Horn's 
'  Vierteljahrsschr.,'  1866, 1,  271 ;  and  Wiggers  and  Husemann's  '  Jahresbe- 
richt,'  1872,  p.  472.) 

Fatal  dose. — That  phosphorus  is  a  powei'ful  poison,  is  proved  by  two 
cases  quoted  by  Christison.  In  one,  death  was  caused  by  a  grain  and 
a  half  in  twelve  days ;  in  the  other,  by  two  grains  in  about  eight  days. 
One  to  two  grains  is  a  fatal  dose.  It  is  probable  that  the  poison  operates 
as  a  poison  only  by  becoming  converted  into  phosphorous  oxide ;  but 


256 


rOISONING  BY  THOSPHORUS.     FATAL  DOSE. 


although  this  conversion  takes  place,  it  is  possible  that  phosphorus  may 
pass  directly  into  the  blood,  since  the  urine  voided  during  life  has  been 
observed  to  be  luminous :  hence  it  is  itself  probably  a  blood-poison.  Organic 
compounds  containing  phosphorus  (phosphines)  are  found  in  the  urine  in 
case  of  phosphorus  poisoning.    The  production  of  phosphorous  acid,  by  its 
oxidation,  may  account  for  the  erosions  met  with  in  the  stomach  and  bowels. 
An  apothecary  took  by  way  of  experiment  one  grain  ;  on  the  next  day  two 
grains,  and  on  the  third  day  three  grains  of  phosphorus,  mixed  with  sugar. 
He  was  then  seized  with  inflammation  of  the  stomach  and  bowels,  and 
died  in  spite  of  every  attempt  to  save  him.     (Casper's  '  Wochenschrift,' 
1846,  p.  117.)    Chevallier  refers  to  a  case  in  which  a  dose  of  2  3  grains 
proved  fatal,  and  two  other  cases  in  each  of  which  a  dose  of  4-6  grains 
destroyed  life.    The  same  writer  quotes,  on  the  authority  of  Lobel,  the 
case  of  a  lunatic  Avho  died  from  a  dose  of  one-eighth  of  a  grain.    ('  Ann. 
d'Hyg.,'  1857,  1,  422.)    This  is  the  smallest  fatal  dose  for  an  adult 
which  we  have  met  with.    A  woman,  set.  52,  took  in  divided  doses,  in 
four  days,  about  six  centigrammes,  or  less  than  one  grain,  of  phosphorus 
dissolved.  The  largest  dose  taken  at  once,  i.e.  on  the  fourth  day,  is  stated 
to  have  been  three  centigrammes,  or  nearly  half  a  grain.   Symptoms  of  pain 
and  irritation  appeared,  and  the  patient  died  in  three  days.    The  gullet, 
stomach,  and  small  intestines  were  found  much  inflamed.   ('  Toxicologic, ' 
vol.  1,  p.  87.)    When  the  phosphorus  is  dissolved  iu  any  liquid,  or  when 
it  is  finely  divided,  as  in  phosphorus-paste  or  in  lucifer- matches,  its  action 
is  then  more  powerful,  as  it  is  in  a  state  well  fitted  for  absorption. 
Kessler  has  recorded  a  case  in  which  an  infant,  seven  weeks  old,  was 
destroyed  in  four  hours  from  swallowing  the  heads  of  six  or  seven 
matches,  containing  about  one-eighth  of  a  grain  of  phosphorus  ('  Vier- 
teljahrsschr.  f.  Gerichtl.  Med.,'  N".  F.  IV.  p.  271).   Sonnenschein  refers  to 
the  case  of  an  infant  of  five  weeks  which  died  from  the  effects  of  a  single 
match-head,  containing  possibly  not  more  than  one-hundredth  of  a  grain 
of  the  poison.    In  1882  a  man,  set.  32,  was  admitted  into  Guy's  Hospital, 
who  had  taken  half  a  sixpenny  pot  of  phosphorus-paste  in  whiskey 
at  3  p.m.    He  had  vomited  before   his  admission  at  5.30  p.m.  An 
emetic  was  administered  on  admission,  which  acted  immediately.  The 
vomit  emitted  white  fumes,  and  smelt  strongly  of  phosphorus.    He  was 
pale,  cold,  depressed,  and  showed  signs  of  alcoholism.    His  breath  had  a 
slight  alliaceous  odour.    There  was  severe  epigastric  pain,  with  a  burning- 
sensation  in  the  throat  and  gullet.     The  emetic  was  repeated ;  and  he 
vomited  at  intervals  till  2  p.m.    The  last  vomit  had  no  phosphoric  odour. 
Large  doses  of  carbonate  of  magnesium  were  given  in  mucilage  and  milk. 
He  felt  relieved  of  the  pain  in  the  epigastrium,  though  there  were  some 
tenderness  on  pressure.    Twenty-four  hours  after  the  administration  of 
the  poison  he  began  to  take  oil  of  turpentine,  beginning  with  15-minim 
doses ;    and  this  was  increased  subsequently  to  30  minims.    On  the 
third  day  the  liver  began  to  enlarge,  and  on  the  fourth  day  there  was 
decided  jaundice.   The  liver  continued  to  increase  in  size  till  the  sixth  day, 
when  it  began  to  decrease.    He  suffered  from  headache  and  drowsiness. 
When  the  liver  began  to  decrease  in  size,  the  oil  of  turpentine  was  dis- 
continued.    The  patient  made  a  good  recovery.    At  one  time  the  liver 
dulness  extended  to  the  upper  border  of  the  fourth  rib  on  both  sides, 
extending  to  the  left  beyond  a  vertical  line  from  the  left  nipjjle ;  and 
downwards  it  reached  nearly  the  navel.    The  dose  taken  was  probably 
four  grains. 

Period  at  ivhich  death  takes  place. — This  has  varied  greatly,  in  the  cases 
hitherto  observed,  from  a  few  hours  to  a  week.  In  a  case  related  by  Orfila 
death  took  place  in  four  hours.    In  another  also  related  by  him  death 
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occurred  only  after  seventeen  days.  Habershon  quotes  a  case  which,  is 
said  to  have  proved  fatal  in  half  an  hour.  ('  Med.  Chir.  Trans.,'  1867,  vol. 
50.)  This  is  the  shortest  period  recorded.  In  general,  several  days  elapse 
before  a  fatal  result  occurs,  and  during  this  time  the  patient  undergoes 
much  suffering.  This  was  observed  in  a  young  woman  who  swallowed  a 
quantity  of  phosphorus-paste  intended  for  poisoning  rats.  She  did  not  die 
until  the  fifth  day.  This  is  a  common  period.  ('Jour,  de  Chim.  Med.,' 
1845,  p.  580.)  In  two  cases  of  acute  poisoning  with  phosphorus  com- 
municated by  Moore,  one  proved  fatal  in  seventy-two,  and  the  other  in 
eighty-eight  hours.  The  symptoms  and  appearances  were  similar  to  those 
already  described.  Fatty  degeneration  of  the  liver  and  other  organs 
was  especially  marked.  ('Med.  Press,'  Nov.  15,  1865,  p.  434.)  In  a  case 
which  occurred  to  Anderson,  a  child,  aged  one  year  and  eight  months, 
had  sucked  the  heads  off  about  twenty  phosphorus  matches  before 
detection.  No  symptoms  appeared  until  the  second  day,  when  the 
child  was  drowsy  and  slept  for  twenty  hours.  Castor  oil  and  oil  of 
turpentine  were  given.  On  the  fourth  day  it  vomited,  the  skin  was  hot, 
the  tongue  dry,  there  was  great  thirst,  with  a  quick  pulse  and  cold  ex- 
tremities. On  the  sixth  day  there  was  much  vomiting  of  a  matter  like 
coffee-grounds  (altered  blood).  There  was  great  pain  of  the  stomach — the 
child  became  unconscious  and  gradually  sank,  dying  on  the  seventh  day 
after  taking  the  poison.  There  was  no  purging,  but  the  motions  were 
passed  involuntarily,  and  contained  coagulated  blood.  An  alliaceous  odour 
was  perceived  in  the  breath  during  the  progress  of  the  case,  and  the  body 
had  a  yellowish  (icteric)  tint.  On  inspection  there  was  marked  general 
ecchymosis.  The  liver  was  enlarged,  of  a  yellowish  colour,  and  undergoing 
fatty  degeneration.  The  lining  membrane  of  the  stomach  was  injected, 
and  it  contained  a  dark  bloody  fluid.  There  was  no  odour  of  phos- 
phorus, and  the  contents  were  not  luminous  in  the  dark.  Phosphorus 
could  not  be  detected  by  Mitscherlich's  process.  ('Lancet,'  1871,  II. 
p.  189.) 

Chemical  analysis. — Yellow  phosphorus  is  a  solid  of  waxy  consistency, 
having  a  peculiar  odour  and  taste  resembling  garlic.  It  is  the  odour  and 
taste  which  prevent  it  from  being  criminally  employed  as  a  poison,  and 
render  it  easy  of  detection  in  articles  of  food.  It  evolves  a  white  vapour  in 
daylight,  and  a  faint  bluish  luminosity  in  the  dark.  It  melts  and  takes 
fire  at  a  temperature  of  112°  P.,  burning  with  a  bright  yellow  flame,  and 
producing  dense  white  acid  vapours  by  combustion.  It  is  not  soluble  in 
water,  but  water  in  which  it  has  been  preserved  or  washed,  acquires 
poisonous  properties  by  reason  of  the  phosphorous  and  phosphoric  acids 
formed.  ('Ann.  d'Hyg.,'  1857,  1,423.)  It  is  dissolved  by  alcohol,  ether, 
chloroform,  and  the  oils,  but  especially  by  disulphide  of  carbon. 

Organic  liquids. — The  smell  which  phosphorus  imparts  to  organic  sub- 
stances is  characteristic.  If  the  smell  is  not  perceptible,  or  if  concealed 
by  other  odours,  the  liquid  supposed  to  contain  the  phosphorus  may  be 
heated  in  a  flask  in  the  dark,  when  if  phosphorus  is  present  a  garlicky  odour 
will  be  perceived,  and  the  vapoui's  may  appear  feebly  luminous  as  they 
are  condensed  in  the  air.  When  phosphorus  has  been  taken  in  a  solid 
form,  the  particles  may  be  separated  as  a  sediment,  by  washing  the  contents 
of  the  stomach  in  water.  These  may  be  melted  under  water  into  one  mass, 
either  by  plunging  the  tube  containing  them  into  hot  water,  or  by  pouring- 
hot  water  upon  them  in  a  conical  glass.  If  a  portion  of  the  organic  liquid 
is  evaporated  to  dryness  in  the  dark,  the  particles  of  phosphorus  will  be 
easily  recognized  by  their  luminosity,  as  well  as  bv  their  combustion  when 
the  surface  on  which  the  material  is  spread  is  further  heated.  Phosphorus 
may  be  separated  from  many  organic  matters  by  digestion  with  disulphide 
vol.  i.  s 
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of  carbon.  It  is  thus  procured  from  flour  and  phosphorus-paste,  or  from 
the  residue  of  the  contents  of  the  stomach  after  washing  and  decantation. 
On  the  spontaneous  evaporation  of  the  sulphide,  decanted  from  the  organic 
liquid  or  solid,  the  phosphorus  may  be  procured  in  small  globules  or 
beads.  These  are  ignited  when  touched  with  a  hot  wire.  A  portion  of 
the  solution  poured  upon  thin  paper,  ignites  spontaneously  when  dry,  and 
burns  with  the  well-known  flame.  The  vapours  of  phosphorus  blacken 
paper  moistened  with  a  solution  of  nitrate  of  silver. 

If  the  phosphorus  is  in  a  state  of  solution,  or  is  in  too  small  quantity 
to  be  dissolved  out  of  the  material  by  disulphide  of  carbon,  its  presence 
may  be  indicated  by  distilling  the  liquid  containing  it  in  the  dark — the 
boiling  point  being  raised  by  the  addition  of  sulphuric  acid.  The  vapour 
appears  luminous  as  it  is  condensed  in  a  glass  condensing-tube.  So  delicate 
is  this  process  of  distillation,  which  was  first  suggested  by  Mitscherlich, 
that  in  one  experiment  with  the  head  of  a  single  lucifer-match  the  lumi- 
nosity appeared  for  half  an  hour  in  the  condensing-tube.  Absolute  dark- 
ness is  required  for  the  success  of  this  experiment. 

If  the  person  has  survived  several  days,  it  is  not  likely  that  any  free 
phosphorus  will  be  found  in  the  stomach  or  its  contents.  None  was  found 
in  the  contents  of  the  stomach  or  in  the  fatty  liver  of  the  girl  who  died  on 
the  sixth  day  (p.  251),  but  the  distillation-process  succeeded  with  the 
broken  top  of  a  pot  which  had  held  the  phosphorus-paste,  although  this 
was  empty  and  had  been  thrown  into  a  tub  of  water.  In  Habershon's 
case  of  death  on  the  fifth  day  (p.  255),  none  was  found  by  the  editor  in  the 
stomach  or  contents.  The  phosphorus  in  these  cases  is  oxidized  rapidly, 
and  thus,  like  other  poisons,  it  may  disappear  from  the  body.  If  a  piece 
of  filter-paper  imbued  with  a  solution  of  nitrate  of  silver  be  exposed  to  the 
vapours  or  gases  evolved  from  the  suspected  articles,  and  is  not  darkened 
or  blackened,  it  may  be  concluded  that  no  evidence  of  the  presence  of 
uncombined  phosphorus  will  be  obtained  by  other  means.  Under  these 
circumstances  the  phosphorus  may,  according  to  some  authorities,  be  still 
discovered  as  phosphoric  acid.  Mialhe  has  given  an  elaborate  report 
on  a  case  in  which  the  symptoms  and  appearances  were  those  of  phos- 
phorus poisoning,  the  girl  dying  on  the  fifth  day.  Mitscherlich's  process 
failed  to  show  any  free  phosphorus.  Eight  weeks  afterwards  portions  of 
the  viscera  were  examined  by  Tardieu  and  Roussin.  They  found  in  the 
intestines  and  on  the  liver  groups  of  small  crystals  of  ammonio-phos- 
phate  of  magnesium,  and  in  the  fluid  contents  an  acid  liquid  having  the 
properties  of  phosphoric  acid.  ('  Ann.  d'Hyg.,'  1869,  1,  134.)  These 
crystals,  it  may  be  observed,  are  frequently  found  as  a  result  of  decom- 
position in  the  stomach  or  the  liver,  kidneys,  and  other  organs,  without 
reference  to  poisoning  by  phosphorus.  As  the  phosphates  are  found  in 
the  secretions,  which  are  generally  acid,  their  presence  does  not  prove 
poisoning  by  phosphorus,  unless  the  symptoms,  appearances,  and  circum- 
stantial evidence  are  so  strong  that  chemical  evidence  is  scarcely  necessary. 

In  one  case  Herapath  failed  to  detect  any  trace  of  phosphorus  in  a 
body  on  the  twenty-third  day  after  death. 

Phosphorus  readily  undergoes  oxidation  in  the  body,  and  is  thus  con- 
verted into  phosphorous  and  phosphoric  acids.  Blondlot  suggested  a  pro- 
cess for  its  detection  when  this  conversion  into  phosphoric  acid  has  taken 
place.  It  depends  on  a  peculiar  green  colour  which  the  lower  oxides  of 
phosphorus  yive  to  the  flame  of  nascent  hydrogen  when  burnt.  ('Jour, 
de  Chim.,'  1862,  p.  528;  also  1863,  p.  581.)  Herapath  employed  this 
method  of  detecting  phosphorus  thus  changed  in  the  body,  in  a  medico- 
legal case.  Barrett  has  shown  that  the  flame  of  pure  hydrogen  is  rendered 
of  a  vivid  green  by  an  infinitesimal  trace  of  phosphorus  ('  Nature,'  1872, 
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p.  483),  bat  as  phosphates  are  constituents  of  most  of  the  solids  and  fluids 
of  the  body,  this  mode  of  testing  would  hardly  be  applicable  to  medico- 
legal purposes.  It  requires  for  medico-legal  application  materials  of 
absolute  purity  for  procuring  hydrogen,  as  well  as  a  pure  atmosphere, 
and  perfect  darkness. 

When  the  phosphorus  has  been  scraped  from  the  tops  of  matches  it 
may  be  oxidized  and  lost;  as  it  is  usually  coloured  with  vermilion,  Prussian 
blue,  or  some  other  colouring  matter,  these  substances  may  be  found 
in  the  washed  sediment  of  the  contents  of  the  stomach.  On  the  non- 
discovery  of  free  phosphorus  in  the  body,  these  colouring  matters,  if 
present,  serve  to  indicate  the  form  in  which  the  poison  has  been  taken  or 
administered.  In  a  case  which  occurred  to  Tardieu  and  Roussin,  sulphur 
was  found  as  well  as  phosphorus.  ('Ann.  d'Hyg.,'  1868,  1,  117.).  The 
proportion  of  phosphorus  in  matches  varies.  The  dry  composition  may 
contain  as  much  as  one-fourth  of  its  weight.  Phosphorus-paste  is  said  to 
contain  one-eightieth  of  its  weight  of  this  substance.  ('Ann.  d'Hyg.,'  1869, 
2,  396.)    The  editor  has  found  it  to  contain  5f-  per  cent,  of  phosphorus. 

Bed  or  Allotropic  Phosphorus. — The  remarkable  substance,  known  under 
the  name  of  allotropic  phosphorus,  is  not  possessed  of  poisonous  properties. 
This  fact,  long  since  announced  by  Liebig  ('  Letters  on  Chemistry,'  p.  165), 
has  been  confirmed  by  experiments  at  the  Veterinary  College  at  Alfort. 
('Ann.  d'Hyg.,'  1857,  1,  432.)  Common  phosphorus  is  poisonous  in 
doses  varying  from  one  to  three  grains,  while  allotropic  phosphorus  has 
been  given  to  animals  in  doses  of  thirty  grains  without  causing  symptoms 
of  poisoning.  This  kind  of  phosphorus,  by  reason  of  its  being  generally 
in  a  fine  powder,  is  in  a  state  more  favourable  for  acting  as  a  poison  than 
common  phosphorus;  and  yet,  owing  probably  to  its  insolubility,  it  is  inert. 
Bnssy  in  1850,  and  De  Vrij  in  1851,  proved  that  a  dog  might  take  with 
impunity  thirty  grains. 

Analysis. — Red  phosphorus  is  insoluble  in  all  liquids,  and  by  its  insolu- 
bility in  disulphide  of  carbon  it  is  distinguished  and  separated  from  yellow 
phosphorus.  It  has  no  odour  or  taste,  and  is  not  luminous  in  the  dark, 
unless  it  contains  yellow  phosphorus.  In  any  analysis  for  phosphorus, 
we  must  take  care  to  exclude  it  by  employing  disulphide  of  carbon  as  a 
solvent  for  the  common  or  poisonous  form  of  phosphorus.  The  reader 
will  find  a  full  account  of  the  comparative  effects  of  the  common  and 
allotropic  phosphorus  by  Chevallier  in  '  Ann.  d'Hyg.,'  1856,  1,  374;  1859. 
2,  370  ;  and  Casper's  '  Vierteljahrssch.,'  1860,  2,  18. 

Iodine. 

Symptoms. — From  experiments  on  animals,  as  well  as  from  obser- 
vation of  its  effects  on  man,  iodine  has  a  strong  local  action  as  an  irritant 
on  the  stomach  and  bowels.  In  large  doses,  it  occasions  a  burning  heat 
in  the  throat,  severe  pain  in  the  abdomen,  with  vomiting  and  purging;  the 
vomited  matters  having  the  peculiar  odour  of  iodine,  and  being  of  a 
yellow  colour,  except  when  any  farinaceous  food  has  been  taken,  in  which 
case  they  are  blue,  or  even  black.  The  fsecal  matters  may  also  contain 
free  iodine  if  the  poison  has  been  taken  in  the  solid  state.  Besides  these 
symptoms  there  is  great  thirst,  with  anxiety,  headache,  giddiness,  trembling 
and  convulsive  movements  of  the  limbs,  and  fainting;  these  last  symptoms 
indicating  that  the  poison  has  become  absorbed.  When  taken  for  some 
time  in  small  doses,  it  gives  rise  to  salivation,  vomiting,  purging,  pain 
in  the  stomach,  and  cramps  ;  the  pulse  becomes  small  and  frequent ;  there 
is  a  general  wasting  of  the  body ;  and  it  has  been  observed  that  in  this 
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form  of  chronic  poisoning,  certain  glands  are  liable  to  become  affected  and 
diminished  by  absorption— the  breasts  in  the  female,  and  the  testicles  in 
the  male.  Iodine  produces  these  secondary  effects  (iodism),  whether  it  is 
taken  internally  or  applied  externally. 

A  woman  swallowed  by  mistake  one  dracbm  of  iodine  dissolved  in 
an  ounce  of  alcohol.  When  seen  soon  afterwards,  she  complained  of  a 
violent  pain  in  the  throat  or  stomach,  followed  by  retching  and  slight 
vomiting  ;  the  pulse  was  rapid  and  full,  the  eyes  prominent  and  suffused. 
Vomiting,  promoted  by  diluents,  brought  no  relief  to  the  symptoms.  She 
became  much  depressed,  and  died  on  the  following  day.  There  was  no 
examination  of  the  body.  (' Prov.  Jour.,'  June  30,  1847,  p.  356.)  For 
a  case  of  recovery  after  half  a  drachm  had  been  taken,  see  '  Med.  Times 
and  Gaz.,'  1861,  II.  p.  669. 

Iodine  is  rarely  used  as  a  poison.  In  1864  an  attempt  was  made 
by  a  woman  to  poison  a  fellow-servant  by  mixing  tincture  of  iodine  with 
food  in  a  plate.  The  remarkable  discoloration  of  the  farinaceous  food 
which  it  produced,  led  to  suspicion,  and  prevented  any  ill  effects  from 
following.  Iodine  gives  a  blue,  green,  or  dark  colour  to  most  organic 
liquids,  and  imparts  to  them  a  peculiar  odour.  It  stains  the  skin  and 
other  organic  substances  yellow;  the  colour  being  removed  by  an  alkali. 
When  in  strong  solution,  it  is  corrosive  and  destroys  the  parts  which  it 
touches ;  in  this  state  it  has  been  maliciously  employed  for  throwing  on 
the  person. 

Appearances. — As  this  is  an  irritant  as  well  as  a  corrosive  poison,  the 
lining  membrane  of  the  gullet,  stomach,  and  intestines  is  found  inflamed 
and  excoriated.  In  one  instance,  the  mucous  membrane  near  the  pylorus 
was  corroded  and  detached  in  a  space  of  two  or  three  inches. 

Analysis. — The  odour  is  in  general  sufficient  to  identify  it.  This  may 
be  concealed  by  alkalies  or  alkaline  substances.  When  heated,  it  sublimes 
as  a  purple  vapour.  The  addition  of  a  cold  solution  of  starch  produces 
a  blue  colour,  but  many  substances  prevent  this  reaction.  It  is  very 
soluble  in  disulphide  of  carbon,  forming  a  rich  pink  solution.  The  sulphide 
has  the  property  of  removing  it  from  water  or  organic  liquids  in  which  it 
is  dissolved.  It  may  thus  be  separated  for  chemical  examination  by  de- 
canting the  watery  liquid  from  the  sulphide,  which,  on  evaporation,  leaves 
the  iodine  in  crystals.  Chloroform,  a  good  solvent  of  iodine,  may  be 
substituted  for  the  sulphide. 
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CHAPTER  20. 

ARSENIC  —  ARSENIOUS  ACID  —  SYMPTOMS  —  CHRONIC  POISONING  —  APPEARANCES 
AFTER  DEATH — FATAL  DOSE — CHEMICAL  ANALYSIS — ARSENITES — ARSENIC  ACID 
— ORPIMENT  AND  OTHER  COMPOUNDS. 

White  Arsenic.  Arsenious  Acid. — The  term  White  Arsenic  is  commonly 
applied  to  the  arsenious  oxide  or  acid  of  chemists.  It  is  seen  under  the 
form  of  a  white  powder,  visibly  crystalline  in  a  strong  light,  or  when  viewed 
with  a  lens.  It  is  also  met  with,  but  more  rarely,  in  opaque,  brittle,  white 
masses,  resembling  enamel.  It  is  called  an  acid  from  its  power  of  com- 
bining with  alkalies,  but  it  possesses  only  a  feeble  acid  reaction  when  dis- 
solved in  water.  It  is  often  described  as  having  an  acrid  taste,  but  this 
does  not  appear  to  be  correct ;  a  small  quantity  of  it  has  certainly  no 
appreciable  taste,  a  fact  which  may  be  established  by  direct  experiment. 
It  would  appear,  from  numerous  cases  on  record,  that  it  has  been  tin- 
consciously  taken  in  fatal  quantities,  in  all  descriptions  of  food,  without 
exciting  any  perceptible  sensation  on  the  tongue.  Most  of  those  persons 
who  have  been  criminally  or  accidentally  destroyed  by  arsenic,  have  not 
been  aware  of  any  taste  in  taking  the  poisoned  substance.  In  cases  in 
which  the  powder  has  been  taken  in  large  quantity,  it  is  described  as  having 
had  a  roughish  taste.  Water  boiled  for  an  hour  on  the  poison  and  allowed 
to  cool,  holds  dissolved  the  40th  part  of  its  weight,  or  about  twelve  grains 
in  one  ounce.  If  boiled  for  a  shorter  time  not  more  than  the  80th  part 
will  be  dissolved.  Cold  water  allowed  to  stand  for  many  hours  on  the 
poison  does  not  dissolve  more  than  from  the  1000th  to  the  500th  part  of 
its  weight;  i.e.  one  half-grain  of  arsenic  to  nearly  one  fluid  ounce  of  water. 
When  arsenic  in  powder  is  mixed  with  cold  liquids,  a  portion  of  the  powder 
floats  and  adheres  to  the  sides  of  the  vessel.  This  appearance  has  some- 
times led  to  a  suspicion  of  poisoning. 

Arsenic,  as  it  is  sold  to  the  public  in  small  quantities,  is  required  to 
be  mixed  either  with  the  16  th  part  of  its  weight  of  soot,  which  gives  to  it 
a  greyish  colour  ;  or  the  32nd  part  of  its  weight  of  indigo,  and  then  it  is 
blue.  Both  of  these  colours  are  rendered  much  deeper  when  the  powder 
is  wetted,  so  that  the  sooty  compound  is  then  nearly  black.  Sometimes, 
in  place  of  indigo,  artificial  ultramarine  is  employed  as  a  colouring.  The 
Act  regarding  the  colouring  of  arsenic  (14  Vict.  c.  13,  s.  3)  is  frequently 
evaded.    It  is  sometimes  sold  uncoloured  under  the  name  of  mercury. 

The  number  of  deaths  reported  to  have  occurred  from  arsenic  in 
England  and  Wales  in  the  year  1891  was  fourteen. 

Symptoms. — These  will  vary  according  to  the  form  and  dose  in  which 
the  poison  has  been  administered.  The  time  at  which  they  come  on, 
is  generally  in  from  half  an  hour  to  an  hour  after  the  poison  has  been 
swallowed.  This  is  the  average  period.  They  have  been  known  to 
appear  in  a  quarter  of  an  hour ;  Christison  mentions  one  instance  in 
which  the  symptoms  began  in  eight  minutes  ;  but  in  the  case  of  Lofthouse 
(York  Lent  Ass.,  1835),  the  symptoms  were  proved  to  have  attacked  the 
deceased  while  he  was  in  the  act  of  eating  the  cake  in  which  the  poison 
was  administered.    On  the  other  hand,  in  an  instance  where  one  drachm 
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had  been  taken  on  an  empty  stomach,  no  symptoms  appeared  for  two 
hours.  In  a  case  reported  by  Orfila,  the  symptoms  did  not  show  them- 
selves for  five  hours  ;  and  in  another,  in  which  a  large  dose  was  taken,  the 
symptoms  did  not  come  on  for  seven  hours.  (' Ann.  d'Hyg.,'  1837,  1, 
344.)  In  a  case  in  which  from  thirty  to  forty  grains  of  arsenious  acid, 
and  the  same  quantity  of  chrome  yellow,  were  taken,  symptoms  of  poison- 
ing did  not  appear  until  five  or  six  hours  afterwards.  •  ('  Med  Chir.  Rev.,' 
Jan.,  1854,  p.  294.)  There  may  be  every  variety  between  these  extremes. 
In  one  case  their  appearance  was  protracted  for  ten  hours,  the  maximum 
period  yet  known.  A  remarkable  instance  occurred  in  which  the  poison 
was  taken  by  a  young  female  at  eleven  o'clock  in  the  morning,  and  no 
well-marked  symptoms  occurred  for  eight  hours :  there  was  then  violent 
vomiting.  After  death,  a  cyst,  formed  of  mucous  membrane  containing 
arsenic,  was  found  in  the  stomach  :  the  poison  having  thus  become  sheathed 
over.  ('  Flandin,'  vol.  1,  p.  535.)  In  another  case  ('  Med.  Times,'  Oct.  21, 
1848),  symptoms  of  violent  irritation  did  not  show  themselves  until  twenty- 
three  hours  after  the  poison  had  been  taken,  and  within  about  half  an  hour 
of  the  death  of  the  patient.  The  girl  was  sick  once  shortly  after  having 
taken  the  poison,  but  the  first  symptoms  were  those  of  narcotism.  The 
girl  was  a  confirmed  opium-eater,  and  this  habit  may  have  had  some  in- 
fluence in  delaying  the  operation  of  the  poison.  From  a  third  case 
('Med.  Gaz.,'  vol.  47,  p.  722),  it  appears  that  the  active  symptoms  of 
irritation  which  commonly  attend  arsenical  poisoning,  may  not  appear 
until  after  the  lapse  of  nine  hours  from  the  time  at  which  the  poison  has 
been  swallowed.  With  the  exception  of  the  case  above  referred  to,  in 
which  the  interval  was  ten  hours,  this  is  the  longest  period  of  protraction 
on  record.  In  other  instances  there  have  been  great  intermissions.  In 
all  cases  in  which  arsenic  enters  the  system  from  without,  as  by  its  ap- 
plication to  the  skin,  or  to  ulcerated  or  diseased  surfaces,  the  symptoms 
are  rarely  manifested  until  after  the  lapse  of  some  hours  or  even  days. 

The  individual  usually  first  experiences  faintness,  depression,  nausea, 
and  sickness,  with  an  intense  burning  pain  in  the  region  of  the  stomach, 
increased  by  pressure.  The  pain  in  the  abdomen  becomes  more  and  more 
severe;  and  there  is  violent  vomiting  of  brown  turbid  matter,  mixed  with 
mucus,  and  sometimes  streaked  with  blood.  These  symptoms  are  followed 
by  purging,  which  is  more  or  less  violent,  and  this  is  accompanied  by 
severe  cramps  in  the  calves  of  the  legs.  These  are,  however,  according 
to  the  editor's  experience,  often  absent.  The  matters  discharged  from  the 
stomach  and  bowels  have  had  in  some  instances  a  yellowish  colour,  as  it 
was  supposed,  from  a  partial  conversion  of  the  poison  into  sulphide,  but 
more  probably  from  an  admixture  of  bile.  The  vomited  matters  are  in 
some  cases  coloured  with  blood,  and  the  mixture  of  blood  with  bile  has 
often  given  to  them  a  green  or  brown  colour.  In  other  cases,  they  may 
consist  of  a  large  quantity  of  mucus  ejected  in  a  flaky  state  and  having  a 
milky-white  appearance,  as  if  from  admixture  with  the  poison.  The  colour 
of  the  vomited  matters  may  be  blue  or  black  when  coloured  arsenic  has 
been  taken,  or  the  admixture  of  bile  may  render  them  of  a  deep  green. 
The  vomiting  is  in  general  violent  and  incessant,  and  is  excited  by  any 
liquid  or  solid  taken  into  the  stomach.  There  is  tenesmus  (straining  at 
stool),  and  the  discharges  by  the  bowels  are  frequently  tinged  with  blood. 
There  is  a  sense  of  constriction,  with  a  feeling  of  burning  heat  in  the  throat, 
commonly  accompanied  by  the  most  intense  thirst.  The  pulse  is  small, 
frequent,  and  irregular ;  sometimes  wholly  imperceptible.  The  skin 
is  cold  and  clammy  in  the  stage  of  collapse ;  at  other  times  it  is  hot. 
The  respiration  is  painful  from  the  tender  state  of  the  stomach.  There  is 
great  restlessness,  but  before  death  stupor  may  supervene,  with  paralysis, 
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tetanic  convulsions,  or  spasms  in  the  muscles  of  the  extremities.  In  one 
instance  trismus  (lockjaw)  appeared  in  three-quarters  of  an  hour.  ('  Orfila,' 
vol.  1,  p.  449.)  Although  pain  is  in  general  among  the  early  and  well- 
marked  symptoms,  arsenic  appears  in  some  cases  to  destroy  sensibility. 
Thus  it  has  been  observed  that,  even  when  the  stomach  has  been  found 
intensely  inflamed  after  death,  the  patient  had  not  complained  of  pain 
during  the  time  which  she  survived. 

It  is  not,  however,  in  every  case  that  all  these  symptoms  are  observed. 
Cramps  in  the  calves  may  be  absent;  and  there  may  be  no  vomiting  or 
purging.  In  one  case,  where  a  woman  died  in  three  hours  after  taking 
arsenic  in  a  pudding  served  at  dinner,  there  was  no  vomiting  or  purging. 
In  two  hours  she  was  in  a  state  of  complete  collapse,  and  at  the  time  it 
was  noticed  that  the  conjunctivae  (the  membranes  of  the  eyes)  were  red. 
('Med.  Times,'  1851,  II.  p.  229.)  Vomiting  and  purging  are  neverthe- 
less seldom  both  absent.  The  condition  of  the  urine  has  been  laid  stress 
upon;  the  editor  has  found  it  normal,  retained,  suppressed,  or  abundant. 
No  clinical  importance  can  be  attached  to  the  increase  or  diminution  of 
this  secretion.  The  condition  of  the  urine  was  much  discussed  in  Beg.  v. 
Maybrich  (Liverpool  Sum.  Ass.,  1889). 

In  Oct.,  1891,  a  gamekeeper  drank  an  unknown  quantity  of  wine,  acci- 
dentally contaminated  with  from  five  to  six  grains  of  arsenious  acid  per 
fluid  ounce ;  and  subsequently  four  other  members  of  his  family  partook 
of  the  wine,  in  quantities  varying  from  a  mere  taste  in  the  case  of  a  young 
child  to  half  a  tumblerful  or  more  in  the  cases  of  the  adults.  The  man 
suffered  from  severe  abdominal  pains,  persistent  vomiting  and  diarrhoea, 
and  cramps  in  the  calves  of  the  legs,  the  feet,  and  the  hands.  He  died 
in  two  days  of  acute  gastro-enteritis.  The  child  suffered  somewhat  from 
the  effects  of  the  irritant.  The  other  three  adults  (young  women),  in 
about  ten  minutes,  all  had  a  burning  sensation  in  the  throat  and  gullet, 
vomiting,  diarrhoea,  abdominal  pains,  but  no  cramps  in  the  limbs.  On 
post-mortem  examination  of  the  deceased  man,  the  signs  of  acute  gastro- 
enteritis were  visible,  but  none  of  the  petechial  ecchymosis  of  the  mucous 
membrane  of  the  stomach,  which  has  by  some  observers  been  regarded  as 
characteristic  of  arsenical  gastro-enteritis.  The  above  may  be  regarded 
as  typical  cases  of  acute  arsenical  poisoning.    (Case  of  Wesley.) 

In  Oct.,  1891,  also,  five  persons — a  young  child,  two  older  children, 
and  two  adult  women — were  admitted  into  Guy's  Hospital  after  par- 
taking of  dumplings  in  a  stew.  One  woman  died.  The  dumplings  had 
been  partly  made  of  flour  to  which  white  arsenic  was  added,  it  being 
mistaken  for  ordinary  flour. 

Chi  vnic  poisoning. — Should  the  person  recover  from  the  first  effects,  and 
the  case  be  protracted,  or  should  the  dose  have  been  small  and  administered 
at  intervals,  there  will  be  inflammation  of  the  conjunctivas,  with  suffusion 
of  the  eyes,  and  intolerance  of  light,  conditions  which  are,  however,  often 
present  among  the  early  symptoms  above  described.  There  is  also  irrita- 
tion of  the  skin,  accompanied  by  a  vesicular  eruption,  which  has  been  called 
eczema  arseaicale.  Sometimes  this  has  assumed  the  form  of  nettle-rash 
or  of  the  eruption  attending  scarlet  fever,  for  which  disease  arsenical 
poisoning  has  been  mistaken.  Local  paralysis,  preceded  by  numbness  or 
tingling  in  the  fingers  and  toes,  and  other  symptoms  of  nervous  disorder, 
a-re  also  common  consequences.  The  editor  has  seen  a  case  of  arsenical 
poisoning  in  which  repeated  three-quarter  grain  doses  of  white  arsenic 
were  given  with  homicidal  intent,  followed  by  general  paralysis  beginning 
in  the  lower  extremities,  ai  d  gradually  creeping  upwards  till  the  lower 
intercostal  and  other  respiratory  muscles  were  affected.  The  patient 
recovered  under  treatment.    These  paralyses  are  due  to  a  form  of  neuritis 
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identical  "with  that  resulting  from  alcoholism.  Exfoliation  of  the  cuticle 
and  skin  of  the  tongue,  and  falling  off  of  the  hair,  have  likewise  been 
witnessed.  (Case  of  the  Turners,  1815,  '  Marshall,'  p.  119,  Husemann's 
'  Jahresbericht,'  1871,  p.  527.)  Salivation  has  been  observed  to  follow, 
especially  "when  small  doses  of  the  poison  have  been  given  for  a  length  of 
time.  ('Med.  Gaz.,'  vol.  16,  p.  790.)  Strangury  and  jaundice  have  been 
also  noticed  among  the  secondary  symptoms.  ('  Marshall  on  Arsenic,' 
pp.  44,  111;  'Br.  Med.  Jour.,'  1885,1.  p.  1246.)  Melanosis  is  rarely 
observed.  ('  Correspondenzbl.  f.  Schweitzer  Aertze,'  1890,  No.  15.)  A 
well-marked  case  of  slow  poisoning  by  arsenic  is  recorded  by  Flandin. 
('  Traite  des  Poisons,  on  Toxicol.,'  t.  1,  p.  510.)  It  illustrates  a  not 
unfrequent  form  of  secret  murder,  and  it  is  well  calculated  to  inspire 
caution  in  making  a  diagnosis  from  symptoms.  A  woman  put  daily 
into  the  soup  of  her  fellow- servant,  a  very  small  quantity  of  white 
arsenic  in  powder.  Shortly  after  dinner  this  person  was  seized  with 
vomiting  which  led  to  the  rejection  of  the  food  and  poison  before  the 
latter  had  caused  any  serious  mischief.  As  this  practice  was  continued 
at  intervals  for  about  six  weeks,  the  stomach  became  exceedingly 
irritable ;  there  was  pain  in  the  bowels,  and  the  woman  was  much 
emaciated.  There  was  also  spitting  of  blood,  with  such  a  degree  of  ner- 
vous irritability  that  a  current  of  air  falling  upon  her,  caused  an  attack 
of  spasms  and  convulsions.  When  the  patient  found  that  she  could  not 
bear  anything  on  her  stomach,  she  left  the  place  and  passed  two  months 
in  the  country.  Her  health  became  gradually  re-established  there,  and 
she  returned  to  resume  her  usual  occupations.  The  prisoner,  however, 
renewed  her  attempts  ;  and,  to  make  sure  of  destroying  life,  gave  to  her 
one  morning,  in  coffee,  a  large  dose  of  white  arsenic  in  powder :  violent 
vomiting  ensued,  and  the  poison  was  expelled  with  the  food  taken  at 
breakfast.  Arsenic  was  detected  in  the  vomited  matter,  and  the  explana- 
tion of  the  cause  of  the  long  previous  illness  became  clear.  Under  treat- 
ment the  patient  recovered.  Such  symptoms  as  those  above  described, 
may  be  easily  referred  to  chronic  inflammation,  or  ulceration  of  the 
stomach  from  natural  causes,  leading  to  perforation.  There  are  many 
anomalous  cases  on  record,  in  which  the  symptoms  have  diverged  so  much 
from  the  ordinary  course  as  to  embarrass  medical  practitioners.  For  some 
of  these,  the  reader  is  referred  to  a  paper  by  Ogston,  '  Med.  Gaz.,'  vol.  47, 
p.  181 ;  also  to  the  author's  work  '  On  Poisons,'  2nd  ed.  p.  363 ;  and 
Husemann's  '  Jahresbericht,'  1872,  p.  481. 

At  Hyeres,  in  1888,  an  alarming  outbreak  of  arsenical  poisoning  oc- 
curred, the  poison  having  been  accidentally  introduced  into  wine,  which 
was  drunk  by  many  persons  for  a  considerable  time.  The  symptoms  at 
the  outset  were  those  of  dyspepsia,  with  nausea,  vomiting,  and  purging ; 
but  nausea  and  vomiting  were  not  invariable.  The  gastro-intestinal 
symptoms  generally  disappeared  in  a  few  days.  There  was  dryness  of 
the  mouth,  loss  of  appetite,  a  sense  of  constriction  at  the  pit  of  the  stomach, 
and  wasting.  Bronchial  irritation  was  marked,  with  scanty  secretion  of 
mucus.  There  were  pains  in  the  limbs  and  oedema  of  the  joints.  The 
patellar  reflexes  were  weakened  or  abolished.  Wandering  pains  were  felt 
in  various  regions,  and  headache,  and  the  sense  of  touch  was  diminished. 
A  garlicky  taste  was  felt  in  the  moiith,  but  the  sense  of  taste  was  not 
diminished.  The  vision  was  disturbed,  and  the  conjunctiva  of  the  eye 
was  inflamed.  There  were  scaly  eruptions  on  both  surfaces  of  the  hands 
and  feet.    Of  63  reported  cases,  30  were  slight,  18  serious,  and  15  fatal. 

It  is  well  known  that,  under  certain  conditions,  fabrics  coloured  by 
means  of  arsenical  pigments  may  produce  arsenical  poisoning.  .But  on 
the  manner  in  which  this  takes  place — in  which  the  solid,  non-volatile 
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2Jig'ment  particles  can  become  disconnected  from  the  fabric  or  converted 
into  volatile  products — our  information  lias  been  extremely  limited.  Two 
theories  however  held  the  field:  1.  That  of  Forster,  who  believes  that 
the  poisoning  is  due  to  detachment  of  solid  particles  from  the  stuffs  which 
float  in  the  air  and  enter  the  body  by  means  of  the  respiratory  passages  ; 
and  2,  that  proposed  by  Selmi,  who  considers  that  toxic  gases  may  be 
formed  from  the  pigments  by  the  action  of  microbes.  Some  experiments 
undertaken  by  Gosio  ('  Laboratory  Reports  of  the  Public  Health  Depart- 
ment,' Rome,  Sept.,  1891)  lend  a  good  deal  of  support  to  this  latter  view. 
This  observer  made  nutrient  media  of  potato  paste,  impregnating  them 
in  some  cases  with  arsenious  acid,  and  in  others  with  various  arsenical 
pigments;  the  nutrient  media  thus  prepared  were  exposed  for  some  days 
to  a  constant  current  of  air,  which  was  drawn  over  them  by  means  of  an 
aspirator.  The  air  after  it  had  passed  over  the  paste  was  made  to  bubble 
through  a  solution  of  nitrate  of  t>ilver,  which  would  detain  all  volatile 
arsenical  compounds  which  might  have  been  formed.  As  a  result  of  this 
first  rough  experiment  the  author  found  that  many  moulds  and  some 
fission  fungi  developed  on  the  arsenical  media,  and  that  very  appreciable 
quantities  of  volatile  arsenic  compounds  were  given  off.  Proceeding  then 
to  isolate  the  different  species  which  developed,  and  testing  the  action  of 
each  on  fresh  sterile  prepared  media,  he  found  that  only  two  species — 
Mucor  mucedo,  and  in  a  less  degree  1'enicilium  qlaucwni — were  able  to- 
split  up  the  solid  arsenical  compounds  as  above  described.  From  a  great 
number  of  experiments  he  comes  to  the  following  conclusions  : — 1.  Mucor 
mucedo  will  grow  well  in  presence  of  a  notable  quantity  of  arsenic ;  it 
seems  to  grow  more  luxuriantly  under  these  than  under  normal  conditions. 
2.  Many  fixed  compounds  of  arsenic,  and  among  them  the  green  pigments 
ordinarily  used,  are  changed  by  the  growth  of  these  moulds  into  gaseous 
bodies,  among  which  is  certainly  arseniuretted  hydrogen.  3.  The  sul- 
phides are  not  decomposed  like  the  oxygenated  compounds,  but  their  pre- 
sence in  the  culture  media  seems  in  no  way  detrimental  to  the  growth  of 
the  moulds.  4.  Under  certain  conditions  of  light,  moisture,  and  tempera- 
ture, it  is  possible  to  obtain  arsenical  gas  by  the  growth  of  Mucor  mucedo 
(and  perhaps  other  mucorinae)  on  tapestry  coloured  by  either  Scheele's 
or  Schweinfurt's  green.  Thus,  without  denying  the  possibility  of  occa- 
sional poisoning  by  detached  particles,  Gosio  considers  he  has  made  out 
a  strong  case  in  favour  of  the  germ  theory  of  arsenical  poisoning. 

Arsenic  is  not  an  accumulative  poison :  it  is  temporarily  deposited 
in  the  organs  after  absorption,  but  is  rapidly  eliminated  by  the  urine  and 
other  secretions  ;  and  in  two  to  three  weeks,  if  the  person  survives,  the 
whole  of  it  may  be  removed  from  the  body.  In  1891,  the  editor  found  it 
m  the  urine  for  four  days  only  after  the  taking-  of  a  poisonous  dose  of  arsenic. 

Appearances  after  death. — The  striking  changes  produced  by  arsenic 
are  generally  confined  to  the  stomach  and  bowels.  They  are  commonly 
well  marked  in  proportion  to  the  largeness  of  the  dose,  and  the  length  of 
time  which  the  person  has  survived  after  taking  the  poison.  Our  atten- 
tion must  be  first  directed  to  the  stomach.  Arsenic  seems  to  have  a  specific 
effect  on  this  organ,  and  the  mucous  membranes  generally  :  for,  however 
the  poison  may  have  entered  into  the  system,  whether  through  a  wounded, 
diseased,  or  ulcerated  surface,  or  by  the  act  of  swallowing,  the  stomach 
has  been  found  inflamed.  The  mucous  membrane  of  the  stomach,  which 
is  often  covered  with  a  layer  of  mucus,  mixed  with  blood  or  bile,  and  with 
a  thick,  white,  pasty-looking  substance  containing  arsenic,  is  commonly 
found  red  and  inflamed  in  dotted  or  striated  patches:  the  colour,  which  is 
of  a  dull  or  brownish  red,  becomes  brighter  on  exposure  to  the  air-:  at 
other  times  it  is  of  a  deep  crimson  hue,  interspersed  with  black-looking 
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lines  or  patches  of  altered  blood.  The  redness  is  usually  most  strongly 
marked  at  the  greater  end  ;  in  one  case  it  may  be  found  spread  over  the 
whole  mucous  surface,  giving  to  it  the  appearance  of  red  velvet;  in 
another  it  will  be  chiefly  seen  on  the  prominences  or  folds  of  the  mem- 
brane. Often  there  is  punctated  ecchymosis,  though  this  is  not  invariable. 
In  one  instance  the  author  found  the  coats  thickened  and  of  a  gelatinous 
consistency,  without  any  marked  inflammatory  redness. 

The  stomach  has  been  found  highlyinflamed  in  a  case  whichproved  fatal, 
in  1863,  in  two  hours.  Thus  it  would  appear  that  inflammation  of  the  mucous 
membrane  may  be  well  marked  within  a  very  short  period.    A  woman, 
set.  24,  retired  to  her  bed-room  after  dinner,  at  two  o'clock,  to  lie  down. 
At  three  o'clock  she  was  not  suffering  from  any  apparent  illness.  At 
half-past  four  she  called  her  sister,  and  then  it  was  found  that  she  had 
swallowed  a  quantity  of  arsenic.    There  was  then  no  sickness.  After  this, 
she  was  sick  once,  and  purged  once,  but  complained  of  no  pain.    She  drank 
some  tea,  but  almost  immediately  became  collapsed,  and  seemed  to  those  who 
were  with  her  to  be  falling  into  a  fainting  fit.  She  died  before  six  o'clock, 
and  was  sensible  to  the  last.    She  could  not  have  taken  the  poison  more 
than  two  hours  before  she  died.    On  inspection  the  day  following,  the 
whole  mucous  membrane  of  the  stomach  was  intensely  inflamed,  presenting 
a  dark  scarlet  colour,  with  broad  livid  patches.    Upwards  of  an  ounce  of 
solid  arsenic  was  found  in  a  pasty  state  on  the  mucous  membrane  of  the 
stomach,  which  was  raised,  thickened,  and  velvety.    This  case  shows  not 
only  that  there  may  be  extensive  morbid  changes  in  the  dead  body  within 
a  short  period  after  the  taking  of  the  poison,  but  that,  with  an  unusually 
large  dose,  the  symptoms  of  vomiting,  purging,  and  pain  may  be  slight 
and  bear  no  proportion  to  the  quantity  of  poison  taken.    Blood  of  a  dark 
colour  may  be  effused  in  various  parts  within  the  folds,  or  beneath  the 
lining  membrane — an  appearance  which  has  been  mistaken  for  gangrene. 
A  raised  circular  or  oval  patch  of  false  membrane  with  an  intensely  red 
border,  and  with  arsenic  upon  its  surface,  may  be  sometimes  seen  upon  the 
inner  coat.    (See  the  case  of  Beg.  v.  Bore  and  Spry,  C.  C.  0.,  Aug.  28, 
1848;  also  'Med.  Gaz.,'  Nov.  24,  1848,  p.  889.)    The  stomach  often  con- 
tains a  mucous  liquid  of  a  dark  colour  tinged  with  blood.    The  coats  are 
sometimes  thickened  in  patches,  being  raised  up  into  a  sort  of  fungus-like 
tumour,  with  arsenic  embedded  in  them  :  at  other  times  they  have  been 
found  thinned.    The  mucous  membrane  may  be  found  ulcerated,  and  still 
more  rarely  gangrenous.    The  gangrenous  appearance  is  possibly  an  error 
of  observation.    Ulceration  of  the  mucous  membrane,  as  the  result  of  the 
action  of  arsenic,  has  been  found  as  early  as  ten  hours  after  the  poison 
had  been  taken.    Perforation  of  the  coats  is  so  uncommon  a  result  of 
arsenical  poisoning,  that  there  are  but  few  instances  on  record.    In  a  case 
examined  by  Chevallier,  the  stomach  of  a  person  who  had  died  from  the 
effects  of  arsenic  was  found  perforated  at  the  larger  end.    The  aperture 
is  described  to  have  been  of  the  size  of  a  franc-piece,  round,  soft,  and.  some- 
what thickened  in  its  margin.    There  was  no  redness  or  sign  of  erosion 
about  it,  nor  was  there  any  appearance  of  ulceration  on  the  other  part  of 
the  mucous  membrane:    Externally  the  stomach  was  covered  with  false 
membranes,  arising  from  inflammation  of  the  peritoneum.  ('  Ann.  d'Hyg.,' 
1852,  1,  448.)    This  case  is  so  imperfectly  reported  that  it  is  impossible 
to  say  whether  the  perforation  was  caused  by  arsenic,  or  whether  it  was 
the  result  of  previous  disease.    Murray  Thompson  met  with  a  case  in 
which  there  was  on  the  mucous  coat  of  the  stomach  a  black  hardened 
patch  the  size  of  the  palm  of  the  hand.    The  glands  of  the  stomach  have 
been  found  enlarged  ;  but  this  is  by  no  means  an  unusual  morbid  ap- 
pearance from  any  cause  of  local  irritation,  without  reference  to  poisoning. 
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Various  appearances  are  said  to  have  been  met  with  in  the  lungs,  heart, 
brain,  liver,  kidneys,  and  urinary  organs ;  but  they  do  not  appear  to  be  so 
characteristic  of  arsenical  poisoning  as  to  admit  of  medico-legal  use  in 
enabling  a  medical  man  to  distinguish  poisoning  from  disease.  It  is  to 
the  stomach  and  intestines  that  he  must  look  for  the  basis  of  reliable 
evidence  in  regard  to  appearances  after  death.  An  ecchymosed  condition 
of  the  lining  membrane  of  the  left  ventricle  of  the  heart  and  of  its  peri- 
cardial surface,  fatty  degeneration  of  the  liver,  and  bloodlessness  of  the 
body,  have  been  met  with  in  cases  of  acute  arsenical  poisoning.  (Horn's 
'  Vierteljahrsschrift,'  1862,  2,  345.)  Fatty  degeneration  of  the  liver  and 
other  organs  is  occasionally  observed.  (Reg.  v.  Webster,  Ed.  High  Ct.  of 
Just.,  Feb.,  1891.) 

In  a  few  instances  the  mouth,  throat,  and  gullet  have  been  found 
inflamed,  but  in  general  there  are  no  changes  in  these  parts  to  attract 
particular  attention.  The  mucous  membrane  of  the  small  intestines  may 
be  inflamed  throughout,  but  commonly  the  inflammatory  redness  is  con- 
fined to  the  upper  part  or  to  the  duodenum,  especially  to  that  portion 
which  joins  the  stomach.  Of  the  large  intestines,  the  rectum  appears  to 
be  the  most  prone  to  inflammation.  The  liver,  spleen,  and  kidneys  present 
no  appearances  which  can  be  connected  with  the  action  of  arsenic,  although 
these,  like  the  other  soft  organs,  may  become  receptacles  of  the  absorbed 
poison.  It  is  worthy  of  observation  in  relation  to  the  known  antiseptic 
properties  of  arsenic,  that  the  parts  especially  affected  by  the  poison  (the 
stomach  and  bowels)  occasionally  retain  the  well-marked  characters  of 
irritant  poisoning  for  a  long  time  after  death.  Absorbed  arsenic  does  not, 
however,  appear  to  markedly  prevent  the  decomposition  of  the  soft  organs 
in  which  it  is  deposited. 

Death  from  external  application. — Fatal  poisoning  by  the  external 
application  of  arsenic  is  not  very  common.  In  1864,  a  girl,  set.  9,  died 
rather  suddenly,  after  an  illness  of  about  ten  days.  The  mother  had 
rubbed  some  white  precipitate  ointment,  mixed  with  arsenic,  on  the  head 
of  the  child,  which  was  diseased.  Her  object,  she  stated,  was  to  kill  the 
vermin  on  the  scalp.  No  symptoms  of  note  were  observed  until  about 
the  fifth  day  after  the  application,  when  the  child  appeared  ill  and 
complained  of  thirst.  On  the  eighth  day  she  was  very  unwell;  there 
had  been  cramp,  with  slight  action  on  the  bowels,  but  no  vomiting. 
She  became  drowsy,  and  died  on  the  tenth  day.  The  lining  membrane 
of  the  stomach  and  duodenum  was  inflamed  :  in  the  stomach  the  in- 
flammation was  well  marked  towards  the  greater  end :  these  were  the 
principal  post-mortem  appearances.  Traces  of  arsenic  were  found  in 
the  mucous  fluids  of  the  stomach,  in  the  coats  of  the  stomach,  in  the 
intestines,  and  in  four  ounces  of  the  liver ;  but  arsenic  in  a  solid  form 
could  nowhere  be  detected.  A  portion  of  the  diseased  hairy  scalp  was 
examined,  and  yielded  arsenic  as  well  as  mercury  (from  white  precipitate) 
in  large  proportion,  the  arsenic  being  estimated  at  from  two  to  three 
grains.  From  the  evidence  given  at  the  inquest  there  was  no  doubt  that 
the  mother's  account  was  correct,  and  that  her  child  had  died  from  the 
ignorant  application  of  arsenic  externally  to  a  diseased  portion  of  the  scalp. 

The  remarkable  features  of  the  case  were  these  :  no  symptoms  appeared 
until  after  the  fourth  day,  and  then  only  great  thirst ;  there  was  slight 
purging  with  cramps  on  the  eighth  day,  and  death  took  place  on  the  tenth, 
without  any  vomiting.  Arsenic  was  found  in  the  stomach  and  contents, 
and  its  presence  there  might  have  led  to  an  erroneous  inference  of  its 
having  been  criminally  administered  by  the  mouth.  It  was,  however, 
present  merely  in  traces,  and  obviously  the  result  of  mucous  elimination. 
The  nature  and  mode  of  occurrence  of  the  symptoms  were  also  opposed  to 
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any  other  presumption.  That  absorbed  arsenic  may  be  thus  transferred 
from  the  blood  to  the  stomach  and  intestines,  has  been  distinctly  proved 
by  the  experiments  of  Pavy  and  the  author.  ('  Guy's  Hosp.  Rep.,'  1860, 
p.  397.) 

In  1878,  some  remarkable  cases  of  poisoning  by  the  external  use  of 
violet-powder  mixed  with  white  arsenic  occurred  at  Loughton  in  Essex,  and 
in  other  places.  Though  a  number  of  children  died  suddenly  with  some- 
what similar  symptoms,  in  two  cases  only  were  post-mortem  examinations 
and  analyses  of  the  viscera  conducted.  One  child,  a  female,  was  at  birth 
described  by  the  nurse  as  a  healthy  child.  It  was  washed,  as  usual,  shortly 
after  birth,  and  was  then  dusted  all  over  with  the  violet-powder,  a  sample 
of  which  was  subsequently  ascertained  to  contain  38£  per  cent,  of  white 
arsenic.  Later  on  in  the  day  the  powder  was  again  applied  to  the  private 
parts  of  the  body.  On  the  second  day  the  powder  was  applied  four  times. 
On  this  day  there  was  very  marked  redness  and  inflammation  of  the  skin, 
and  this  led  the  nurse  to  apply  the  powder  unusually  freely,  especially 
over  the  stomach  where  the  redness  was  most  noticeable.  On  the  third  day 
the  skin  was  intensely  red,  and  appeared  in  parts — especially  about  the 
navel,  the  vagina,  and  the  anus — of  a  yellow  and  unhealthy  hue.  In  con- 
sequence of  it  being  suspected  that  the  violet-powder  contained  some 
irritant  substance  its  use  was  discontinued,  and  common  starch-powder 
was  used  instead.  On  the  succeeding  day  the  eruption  became  very  much 
worse,  and  in  some  parts  the  skin  commenced  sloughing.  On  the  tenth 
day  of  the  child's  life,  and  on  the  sixth  day  from  the  last  application  of 
the  violet  powder,  the  child  died  from  exhaustion.  A  post-mortem 
examination  made  five  days  after  death  revealed  nothing  marked  in  the 
condition  of  the  viscera.  From  the  exhumed  body  6^  grains  of  arsenic- 
were  obtained  by  Tidy.  Another  female  infant  died  fourteen  days  after 
birth.  In  this  case  a  similar  violet-powder  was  applied  as  usual.  Within 
a  short  time  of  the  application  the  skin  became  red,  and  vomiting  and 
purging  set  in,  and  continued  till  death.  On  section  the  abdominal 
parietes  showed  much  inflammatory  action ;  they  were  thickened  and 
adherent  to  the  viscera.  The  rectum  was  highly  inflamed  ;  the  kidneys 
and  spleen  were  much  congested ;  and  the  liver  was  very  slightly  congested. 
Upwards  of  three  grains  of  arsenic  were  extracted  from  the  viscera. 

There  is  no  doubt  that  the  white  arsenic  had  been  accidentally  mixed 
with  the  violet-powder  in  mistake  for  terra  alba  (sulphate  of  lime  or 
hydrated  calcium  sulphate),  which  is  a  constituent  of  some  kinds  of  violet- 
powder.  This  is  not  the  only  instance  of  such  a  mistake  having  occurred. 
At  Bradford,  in  1858,  seventy  persons  suffered,  and  seventeen  died,  from 
the  effects  of  eating  peppermint  lozenges,  adulterated  with  white  arsenic, 
in  mistake  for  "  daft  "  (sulphate  of  lime),  which  was  atone  time  commonly 
used  for  the  adulteration  of  cheap  lozenges. 

Arsenical  vapours. — It  is  not  often  that  a  case  is  heard  of  in  which  white 
arsenic  has  caused  death  by  reason  of  its  having  been  breathed  or  swallowed 
in  the  state  of  vapour.  In  1858,  a  case  involving  the  effects  of  arsenical 
vapours  was  the  subject  of  an  inquest  in  London  (see  '  On  Poisons,'  2nd 
ed.  p.  234)  ;  but  on  that  occasion  there  was  an  entire  failure  of  proof  that 
the  arsenical  vapour  was  the  cause  of  death.  In  a  case  which  was  the 
subject  of  a  trial  at  the  York  Lent  Assizes,  1864,  the  prisoner  placed  some 
burning  pyrites,  containing  arsenic,  at  the  entrance  of  the  door  of  a  small 
room  in  which  there  were  eight  children,  including  an  infant  in  a  cradle. 
From  the  evidence,  it  appeared  that  all  the  children  suffered  from  the 
fumes,  which  were  chiefly  those  of  sulphurous  acid.  A  canary  that  was 
in  a  cage  died  from  the  effects.  The  children  were  speedily  removed  from 
the  house  and  recovered,  but  the  infant  was  left  there  for  an  hour.  It 
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suffered  from  vomiting,  and  when  seen  about  seventeen  hours  afterwards, 
the  child  was  pulseless  :  it  vomited  incessantly,  was  much  purged,  and 
appeared  to  be  in  great  pain.  It  died  about  twenty-four  hours  after  ex- 
posure to  the  fumes.  On  inspection,  the  stomach  and  intestines  were  found 
slightly  inflamed.  The  brain  and  lungs  were  congested,  and  the  lining 
membrane  of  the  trachea  was  of  a  bright  red  colour.  Allen  detected 
arsenic  in  the  contents  of  the  stomach,  in  the  lungs,  in  the  coats  of  the 
stomach,  and  in  the  spleen.  None  was  found  in  the  liver.  The  pyrites 
contained  arsenic,  and  gave  off  while  burning  arsenious  acid  in  vapour 
and  sulphurous  acid.  Some  of  the  appearances  were  owing  to  sulphurous 
acid  ;  but  death  was  probably  caused  by  arsenic.  The  prisoner  was  found 
guilty  of  manslaughter.  A  case  is  reported,  in  which  it  is  stated  that 
the  members  of  a  family  were  made  ill  by  arsenical  vapours  escaping  from 
the  walls  of  a  room,  and  that  one  of  them  died.  ('  Pharm.  Jour.,'  July, 
1870,  p.  66.)  Arsenic  may  be  found  in  the  viscera  in  the  course  of 
arsenical  poisoning,  when  death  occurs  from  some  intercurrent  of  disease. 

Quantity  required  to  destroy  life. — The  smallest  fatal  dose  hitherto 
recorded  was  observed  in  a  case  communicated  by  Castle.  ('  Prov.  Jour.,' 
June  28,  1848,  p.  347.)  A  woman  took  half  an  ounce  of  Fowler's  solution 
(arsenite  of  potassium)  in  unknown  doses,  during  a  period  of  five  days. 
She  then  died,  and  on  examination  the  stomach  and  intestines  were  found 
inflamed.  Death  took  place  by  syncope,  and  there  was  an  absence  of 
vomiting  and  purging.  The  quantity  of  arsenic  which  here  destroyed 
life  could  not  have  been  more  than  two  grains.  In  another  case,  two 
grains  and  a  half  of  arsenic,  contained  in  two  ounces  of  fly-water,  killed 
a  robust  healthy  girl,  aged  19,  in  thirty-six  hours.  ('  Med.  Gaz.,'  vol.  39, 
p.  116.)  Hence  under  circumstances  favourable  to  the  operation  of  the 
poison,  the  fatal  dose  in  an  adult  may  be  assigned  at  from  two  to  three 
grains. 

Period  at  which  death  takes  place. — Large  doses  of  arsenic  commonly 
prove  fatal  in  from  eighteen  hours  to  three  days.  The  average  time  at 
which  death  takes  place  is  twenty-four  hours  ;  but  the  poison  may  destroy 
life  within  a  much  shorter  period.  There  are  many  authentic  cases  re- 
ported, in  which  death  has  occurred  in  from  three  to  six  hours.  In  1845 
the  author  met  with  a  well-marked  case  of  death  from  arsenic  in  five 
hours ;  and  in  another,  which  occurred  in  1849,  death  took  place  in  two 
and  a  half  hours.  ('  Guy's  Hosp.  Rep.,'  1850,  p.  183.  See  also  '  Ann. 
d'Hyg.,'  1837,  1,  339.)  In  1891  a  woman,  aet.  77,  died  in  five  hours. 
Foster,  of  Huntingdon,  met  with  the  case  of  a  child  under  three  years  of 
age,  which  died  within  two  hours  from  the  effects  of  arsenic.  The  quantity 
taken  could  not  be  determined.  A  case  also  has  proved  fatal  in  two  hours 
(p.  266).  The  most  rapidly  fatal  case  which  the  author  met  with  was 
that  of  a  youth,  set.  17,  who  died  in  April,  1860,  from  the  effects  of  a  large 
dose  of  arsenic,  the  symptoms  from  which  he  suffered  being  of  a  tetanic 
character.  The  poisoning  was  the  result  of  an  accident  at  Ramsey,  in 
the  Isle  of  Man.  The  medical  evidence  at  the  inquest  was  to  the  effect 
that  not  more  than  twenty  minutes  had  elapsed  between  the  time  at  which 
deceased  sat  down  to  eat  his  supper,  containing  the  poison,  and  his  death. 
[This  was  a  very  doubtful  case  of  death  from  arsenic. — Ed.]  In  some 
instances  death  does  not  occur  until  long  after  the  average  period.  In 
one  case  in  which  an  adult  swallowed  about  half  an  ounce,  death  did  not 
take  place  f or  fifty  hoars,  and  it  is  remarkable  that  there  was  an  entire 
absence  of  pain.  ('  Med.  Gaz.,'  vol.  48,  p.  446.)  In  the  case  of  the  Due 
de  Praslin,  one  large  dose  was  taken,  but  death  did  not  occur  until  the 
sixth  day.  ('Ann.  d'Hyg.,'  18i7,  2,  367.)  In  1847,  a  man  who  had 
swallowed  half  an  ounce  of  arsenic  was  admitted  into  Guy's  Hospital. 
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He  died  on  the  seventh  day.  It  is  obvious  that  a  patient  who  recovers 
from  the  first  effects  of  this  poison  may  still  die  from  exhaustion  or  other 
secondary  causes  many  days  or  weeks  after  having  taken  it,  even  although 
the  whole  of  the  poison  has  been  eliminated  from  the  body.  Thus  in  the 
case  of  Dr.  Alexander,  death  took  place  on  the  sixteenth  day  ;  and  although 
a  large  quantity  had  been  taken,  no  arsenic  was  found  in  the  body. 
('  Med.  Times  and  Gaz.,'  1857,  I.  p.  389.)  In  one  instance  in  which 
arsenic  was  applied  externally  to  the  head,  the  person  did  not  die 
until  the  twentieth  day.  The  longest  duration  of  a  case  of  poisoning  by 
aresenic  is  probably  that  reported  by  Belloc.  A  woman,  set.  56,  employed 
a  solution  of  arsenic  in  water  to  cure  the  itch,  which  had  resisted  the  usual 
remedies.  The  skin  became  covered  with  an  erysipelatous  eruption,  and 
the  itch  was  cured,  but  she  experienced  severe  suffering.  Her  health 
gradually  failed,  and  she  died  after  the  lapse  of  two  years,  having  suffered 
during  the  whole  of  this  period  from  general  tremor  of  the  limbs. 
('  Cours  de  Med.  Leg.,'  121.) 

Chemical  analysis.  Arsenic  as  a  solid. — In  the  simple  state,  white 
arsenic  may  be  identified  by  the  following  properties  : — 1.  A  small  quantity 
of  the  powder,  placed  on  platinum-foil,  is  entirely  volatilized  at  a  moderate 
temperature  (400°  F.)  as  a  white  vapour.  Should  there  be  any  residue,  it 
is  impurity ;  sometimes  plaster  of  Paris  or  chalk  is  found  mixed  with  it. 
If  a  small  portion  of  the  white  powder  is  very  slowly  heated  in  a  glass 
tube  of  a  narrow  bore,  it  will  be  sublimed  without  melting,  and  form  a 
ring  of  minute  octahedral  and  tetrahedral  crystals,  remarkable  for  their 
lustre  and  brilliancy.  Under  a  microscope  magnifying  250  diameters,  the 
appearance  of  these  crystals  is  remarkably  beautiful  and  characteristic  : 
one  not  exceeding  the  4000th  of  an  inch  in  diameter  may  be  easily 
recognized  by  the  aid  of  this  instrument.  They  may  be  measured  even 
to  the  16,000th  of  an  inch  in  diameter.  (See  figs.  14,  15,  pp.  271,  272.) 
It  will  be  observed  in  these  experiments  that  white  arsenic  in  vapour 
possesses  no  odour.  2.  On  boiling  a  small  quantity  of  the  powder  in 
distilled  water,  it  is  not  readily  dissolved,  but  it  partly  floats  in  a  sort  of 
white  scum,  while  a  part  becomes  aggregated  in  lumps  at  the  bottom  of 
the  vessel.  It  requires  long  boiling,  in  order  that  it  may  be  dissolved 
and  equally  diffused  through  water.  This  property  of  arsenic  has  given 
rise  to  some  important  questions  on  criminal  trials.  The  floating  of 
arsenic  takes  place  whether  the  water  is  hot  or  cold,  and  whether  the 
water  is  added  to  the  poison  or  the  poison  to  the  water.  (See  the  case  of 
Beg.  v.  Smith,  Wells  Lent  Ass.,  1869.)  This  property  has  attracted  atten- 
tion, and  in  one  instance  was  the  means  of  saving  life.  3.  When  the 
powder  is  treated  with  a  weak  solution  of  sulphide  of  ammonium  in  a  watch- 
glass,  there  is  no  change  of  colour,  as  there  is  with  most  metallic  poisons  : 
on  warming  the  mixture,  the  white  powder  is  dissolved ;  and  on  continuing 
the  heat  until  the  ammonium  salt  is  expelled,  a  rich  yellow  or  orange-red 
film  is  left  (arsenious  sulphide),  which  is  soluble  in  alkalies,  and  insoluble 
in  hydrochloric  acid.  4.  Heated  on  platinum-wire  in  a  smokeless  flame, 
the  powder  imparts  to  it  a  pale  blue  colour,  while  it  is  volatilized  in  white 
fumes.  5.  Another  test  is  stannous  chloride  in  hydrochloric  acid.  The 
mixture  is  brought  to  the  boiling  point,  and  it  should  remain  colourless. 
If  the  hydrochloric  acid  contains  a  trace  of  arsenic,  the  liquid  will  acquire 
a  light  brown  colour.  On  adding  a  minute  quantity  of  solid  arsenious  acid, 
this  is  dissolved  and  metallic  arsenic  is  deposited  in  the  form  of  a  brown 
or  brownish-black  precipitate.    A  salt  of  antimony  is  not  thus  affected. 

Reduction  process. — When  a  small  portion  of  the  powder,  i.e.  from  one- 
fourth  to  one-twentieth  part  of  a  grain,  is  heated  with  some  reducing 
agent  containing  carbon,  such  as  soda-flux  (obtained  by  incinerating 
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acetate  or  tartrate  of  sodium  in  a  close  vessel),  in  a  glass  tube  about  three 
inches  long  and  from  one-eighth  to  a  quarter  of  an  inch  in  diameter,  it  is 
decomposed  :  a  ring  of  metallic  arsenic  of  an  iron-grey  colour  is  sublimed 
and  deposited  in  a  cool  part  of  the  tube.  A  mixture  of  one  part  of  cyanide  of 
potassium  with  three  parts  of  dry  (anhydrous)  carbonate  of  sodium  forms 
an  excellent  flux  for  the  reduction  of  arsenic.  The  materials  and  tube 
should  be  well  dried.  About  two  or  three  parts  of  either  flux  to  one  part 
of  arsenic  will  be  found  sufficient.    In  the  absence  of  these  fluxes  powdered 


ferrocyanide  of  potassium  may  be  used  in  a  similar  proportion.  After  heat- 
ing, a  minute  trace  of  arsenic  remains  in  the  flux.  During  the  reduction, 
there  is  a  perceptible  odour,  resembling  that  of  garlic,  which  is  possessed 
by  metallic  arsenic  only  whilst  undergoing  oxidation.  This  odour  was  at 
one  time  looked  upon  as  peculiar  to  arsenic,  but  little  reliance  is  now 
placed  on  it  as  a  matter  of  medical  evidence — it  is  a  mere  accessory  result. 
In  this  experiment  of  reduction,  there  are  frequently  two  rings  deposited 
in  the  tube  (fig.  12)  : — the  upper  and  larger  ring  has  a  brown  colour,  and 
appears  to  be  a  mixture  of  finely  divided  metallic  arsenic  and  arsenious 
acid:  the  lower  ring  is  small  and  consists  of  the  pure  metal.  In  order  to 
determine  the  weight  of  the  sublimate,  the  glass  tube  should  be  filed  off 
closely  on  each  side  of  the  metallic  ring,  and  weighed  in  a  delicate  balance  ; 
the  sublimate  may  then  be  driven  off  by  heat,  and  the  piece  of  glass  again 
weighed  : — the  difference  or  loss  represents  the  weight.  By  heating  gently 
the  pulverized  tube  with  the  sublimate  in  another  tube  of  larger  diameter, 
the  metallic  arsenic,  during  volatilization,  forms  octahedral  crystals  of 
arsenious  acid,  which,  after  examination  by  the  microscope,  may  be  dis- 
solved in  a  few  drops  of  water,  and  tested  by  one  or  more  of  the  liquid 
reagents.  The  metallic  sublimate,  or  the  crystals  produced  from  it,  may 
be  further  subjected  to  the  following  process  : — Break  the  glass  on  which 
the  sublimate  is  deposited,  into  fragments,  and  digest  these  in  a  few  drops 
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of  fuming  nitric  acid,  previously  proved  to  be  free  from  arsenic.  The 
sublimate  is  thereby  converted  into  arsenic  acid.  The  acid  solution 
should  be  evaporated  to  dryness  :  the  white  uncrystalline  residue  obtained 
should  be  dissolved  in  a  few  drops  of  distilled  water,  and  a  strong 
solution  of  nitrate  of  silver,  or  of  the  ammonio-nitrate,  added  in  small 
quantity  to  the  residue.  A  brick-red  coloration  indicates  arsenic  acid, 
and  thus  proves  incontestably  that  the  sublimate  was  of  an  arsenical 
nature. 

The  upper  or  brownish-looking  sublimate  (fig.  12,  p.  271)  may  be  readily 
converted  into  one  of  the  pure  metal,  by  gently  heating  it  in  the  flame  of  a 
spirit  lamp.  Arsenious  acid  is  then  volatilized,  and  an  iron-grey  deposit 
of  metallic  arsenic  appears.  If  the  heat  is  continued,  the  whole  of  the 
metallic  sublimate  is  volatilized  and  deposited  in  a  cool  part  of  the  tube,  in 
transparent  and  colourless  octahedra,  or  modified  octahedra,  of  arsenious 
acid.    This  is  the  special  character  of  an  arsenical  sublimate :  it  may  be 


Fig.  15.  Fig.  16. 


Crystals  of  Arsenious  Acid  by  sublirna-  Crystals  of  Arsenious  Acid  from  a  solu- 

tion, magnified  36  diameters.  tion,  magnified  124  diameters. 


thus  distinguished  from  sublimates  of  all  metals  or  non-metals.  The 
lower  metallic  sublimate  procured  by  reduction  (fig.  12,  p.  271)  may  appear 
not  in  an  annular  form,  but  in  detached  nucleated  particles  of  a  somewhat 
globular  shape.  These  are  of  an  iron-grey  colour,  quite  unlike  sublimed 
mercury,  and  when  examined  by  the  microscope,  it  may  be  seen  that  they 
consist  of  crystalline  masses,  that  they  are  angular,  and  not  strictly 
spherical.  This  sublimate  is  sometimes  produced  in  the  last  stage,  when 
the  residue  in  the  tube  is  strongly  heated. 

The  process  of  reduction,  with  the  corroborative  results  above  mentioned, 
is,  when  thus  applied,  conclusive  of  the  arsenical  nature  of  the  substance 
under  examination. 

Arsenic  in  solution  in  ivater.  Liquid  tests. — The  solution  of  arsenious 
acid  is  clear,  colourless,  possesses  scarcely  any  perceptible  taste,  and  has  but 
a  feebly  acid  reaction.  In  this  state,  we  should  first  evaporate  slowly  a 
few  drops  on  a  glass-slide,  when  a  crystalline  residue  will  be  obtained.  On 
examining  this  with  a  microscope,  it  will  be  found  to  consist  of  numerous 
minute  octahedral  crystals,  presenting  triangular  surfaces  by  reflected 
light.    (See  fig.  16.) 

1.  Silver  test. — On  adding  to  the  solution  ammonio-nitrate  of  silver,  a 
pale  yellow  precipitate  of  arsenite  of  silver  falls; — changing  under  ex- 
posure to  daylight,  to  a  greenish-brown  colour.  The  test  is  made  by 
adding  to  a  strong  solution  of  nitrate  of  silver,  a  weak  solution  of  ammonia, 
and  continuing  to  add  the  latter,  until  the  brown  oxide  of  silver,  at  first 
thrown  down,  is  almost  re-dissolved.    The  yellow  precipitate  is  soluble  in 
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nitric,  tartaric,  citric,  and  acetic  acids,  as  well  as  in  ammonia.  It  is  not 
■dissolved  by  potash  or  soda. 

2.  Copper  test. — Oq  adding  to  a  solution  of  arsenic,  ammonio-sulphate  of 
copper,  a  light  green  precipitate  of  arsenite  of  copper  is  formed,  the  tint  of 
which  varies  according  to  the  proportion  of  arsenic  present,  and  the  quan- 
tity of  the  test  added  :  hence  if  the  arsenic  is  in  small  proportion,  no 
green  precipitate  at  first  appears  ;  the  liquid  simply  acquires  a  blue  colour 
from  the  test.  In  less  than  an  hour,  if  arsenic  is  present,  a  bright  green 
deposit  is  formed,  which  may  be  easily  separated  from  the  blue  liquid  by 
decantation.  This  test  is  made  by  adding  ammonia  to  a  weak  solution  of 
sulphate  of  copper  until  the  bluish-white  precipitate,  at  first  produced,  is 
nearly  re-dissolved  :  it  should  not  be  used  in  large  quantity  if  concentrated, 
as  the  deep  blue  colour  tends  to  obscure  or  conceal  the  green  precipitate 
formed.  The  precipitated  arsenite  of  copper  is  soluble  in  all  acids,  mineral 
and  vegetable,  and  in  ammonia,  but  not  in  potash  or  soda.  If  a  small 
■quantity  of  the  blue  ammoniacal  solution  of  this  precipitate  is  poured  over 
a,  crystal  of  nitrate  of  silver,  a  film  of  yellow  arsenite  of  silver  will  appear 
around  the  crystal.  If  a  strong  solution  of  nitrate  is  added  to  the  blue 
liquid,  nearly  neutralized  by  diluted  sulphuric  acid,  a  yellow  precipitate  of 
arsenite  of  silver  is  also  produced.  Thus  the  silver  and  copper  tests  may 
be  employed  with  the  same  quantity  of  liquid.  The  dried  precipitate  of 
arsenite  of  copper,  when  slowly  and  moderately  heated  in  a  well-dried 
reduction-tube,  yields  a  ring  of  octahedral  crystals  of  arsenious  acid — 
black  cupric  oxide  being  left  as  a  residue. 

3.  Sulphuretted  hydrogen  test. — Sulphide  of  ammonium  gives  no  'pre- 
cipitate in  a  solution  of  arsenic  until  an  acid  has  been  added,  by  which 
property  arsenic  is  known  from  most  metallic  poisons.  On  adding  dilute 
hydrochloric  acid,  a  bright  lemon-yellow  coloured  precipitate  is  thrown 
down  (orpiment  or  arsenious  sulphide).  It  is  better,  however,  to  employ, 
in  medico-legal  analysis,  a  current  of  washed  sulphuretted  hydrogen  gas, 
which  is  easily  procured  by  adding  to  ferrous  sulphide,  in  a  proper 
apparatus,  a  mixture  of  one  part  by  volume  of  strong  hydrochloric 
acid  and  one  part  of  water.  The  arsenical  liquid  should  be  slightly 
acidulated  with  pure  diluted  hydrochloric  acid,  before  the  gas  is  passed 
into  it :  and  care  should  be  taken  that  it  is  not  alkaline.  The  yellow  com- 
pound is  immediately  produced  if  arsenic  is  present,  and  it  may  be 
collected  after  boiling  the  liquid  sufficiently  to  drive  off  any  surplus  gas. 
The  precipitation  is  likewise  facilitated  by  adding  to  the  liquid  a  solution 
of  chloride  of  ammonium.  The  yellow  precipitate  is  known  to  be 
arsenious  sulphide  by  the  following  properties : — 1.  It  is  insoluble  in 
water,  alcohol,  and  ether,  as  well  as  in  diluted  hydrochloric  acid,  and 
vegetable  acids :  but  it  is  decomposed  by  strong  nitric  and  niti'O- 
hydrochloric  acids.  2.  It  is  dissolved  by  potash,  soda,  or  ammonia ; 
forming,  if  no  organic  matter  is  present,  a  colourless  solution.  3.  When 
dried  and  heated  with  two  or  three  parts  of  a  mixture  of  carbonate  of 
sodium  and  cyanide  of  potassium  (see  p.  271),  it  gives  a  sublimate  of 
metallic  arsenic.  Unless  these  properties  are  possessed  by  the  yellow 
precipitate  formed  by  sulphuretted  hydrogen  in  an  unknown  liquid,  it 
cannot  be  a  compound  of  arsenic.  On  the  other  band,  when  these  pro- 
perties are  possessed  by  the  precipitate,  it  must  be  arsenic,  and  can  be 
no  other  substance. 

4.  Marsh's  process. — The  action  of  this  test  depends  on  the  decompo- 
sition of  the  soluble  compounds  of  arsenic  by  nascent  hydrogen,  evolved 
from  the  action  of  dilute  sulphuric  or  hydrochloric  acid  on  zinc.  The 
materials  should  be  first  proved  to  be  free  from  arsenic.  The  apparatus 
is  of  the  most  simple  kind,  and  is  so  well  known  as  to  need  no  descrip- 
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tion.  The  arsenic  to  be  introduced  is  best  dissolved  in  water,  by  boiling- 
it  either  with  or  without  the  addition  of  a  few  drops  of  potash  or 
hydrochloric  acid.  The  metallic  arsenic  combines  with  the  hydrogen, 
forming  arseniuretted  hydrogen  gas,  which  possesses  the  following  pro- 
perties : — 1.  Filtering  paper  wetted  with  a  solu- 
tion of  nitrate  of  silver  is  immediately  blackened 
by  the  gas — the  silver  being  reduced  to  the 
metallic  state.  Lead-paper  is  not  changed  in 
colour,  unless  sulphuretted  hydrogen  is  also  pre- 
sent.  2.  It  burns  with  a  pale  bluish- white  flame, 
and  thick  white  smoke  (arsenious  acid).  3.  A 
slip  of  glass,  or  of  white  porcelain,  held  in  the 
flame  near  the  point  (for  not  too  long  a  time) 
acquires  a  dark  stain  from  the  deposit  of  metallic 
arsenic  upon  it.  This  deposit  presents  a  bright 
Deposit  obtained  hy  Marsh's  metallic  lustre  in  the  centre  (a),  a  white  film  of 
a.  MetaiapparatuS'  arsenious  acid  on  the  outside  (c),  and  between 

c°  Ar^nVTdd  ^e  *w0  a  dark  ring  of  a  pulverulent  substance 

(b),  which,  when  viewed  by  transmitted  light,  is 
hair- brown  in  colour  towards  the  margin,  but  opaque  in  the  centre.  In 
order  to  determine  the  arsenical  nature  of  the  deposits,  the  following  plan 
may  be  adopted.  Several  of  them  should  be  received  and  accumulated  in 
small  porcelain  capsules,  held  over  the  burning  gas.  To  one,  add  a  solution 
of  chlorinated  lime :  the  arsenical  deposit  is  immediately  dissolved.  To 
a  second,  add  a  solution  of  sulphide  of  ammonium  :  the  metallic  deposit 
is  detached,  but  not  perfectly  dissolved ;  yet  on  evaporation  it  yields  a 
pale  yellow  film  of  arsenious  sulphide.  To  a  third,  add  a  few  drops  of 
fumi ug  nitric  acid,  when  the  deposit  is  dissolved.  Evaporate  the  acid 
solution  gently  to  dryness;  carefully  neutralize  the  residue,  and  add  one 
or  two  drops  of  a  strong  solution  of  nitrate  of  silver,  when  a  brick-red 
stain  oi' a  dark-red  precipitate  of  arsenate  of  silver  will  be  produced.  4. 
When  passed  through  a  narrow  glass  tube,  heated  to  dull  redness,  a 
hair-brown  mirror  of  metallic  arsenic  is  deposited  a  little  beyond  the  point 
at  which  the  heat  is  applied,  and  this  deposit  is  soluble  in  a  solution  of 
chlorinated  soda  or  lime.    (See  fig.  19,  p.  279.) 

5.  Rein 'sch' 's  process. — In  the  application  of  this  process,  the  liquid  sus- 
pected to  contain  arsenic,  or  the  solid  dissolved  in  distilled  water,  is  boiled 
with  about  one-sixth  of  its  volume  of  pure  hydrochloric  acid  (proved  to  be 
free  from  arsenic),  and  a  small  slip  of  copper  is  then  introduced.  A  slip 
of  polished  copper-foil  about  a  quarter  of  an  inch  square,  attached  to  the 
end  of  a  fine  platinum-wire,  may  be  employed  for  the  experiment.  The 
copper  must  be  first  proved  to  be  free  from  arsenic,  as  this  is  a  very  common 
contamination  of  commercial  copper  in  the  form  of  foil,  gauze,  or  wire. 
Copper  gauze  and  wire  generally  contain  arsenic  (see  p.  275).  Copper  of  a 
high  decree  of  purity  is,  however,  now  a  commercial  article.  Pure  electro- 
lytic copper,  free  from  arsenic,  can  also  be  procured  in  the  form  of  thin 
sheet  or  foil.  If  arsenic  is  present  in  the  liquid,  even  in  small  quantity, 
the  polished  copper  acquires,  either  immediately  or  within  a  few  minutes, 
an  iron-grey  metallic  coating  from  the  deposit  of  this  metal.  This  is  apt 
to  scale  off  if  the  arsenic  is  in  large  quantity,  or  if  the  liquid  is  very  acid, 
or  long  boiled.  Remove  the  coated  slip  of  copper,  wash  it  successively  in 
water,  alcohol,  and  ether,  dry,  and  gently  heat  it  in  a  reduction-tube, 
when  arsenious  acid  will  be  sublimed  in  minute  octahedral  crystals  :  if 
these  should  not  be  apparent  from  one  piece  of  copper,  several  may  be 
successively  introduced.  When  the  quantity  of  arsenic  is  very  small,  the 
polished  copper  merely  acquires  a  faint  violet,  grey,  or  bluish  tint.  The 
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deposit  is  in  all  cases  materially  affected  by  the  degree  of  dilution,  and 
sometimes  it  will  appear  only  after  the  liquid  has  been  much  concentrated 
by  evaporation.  We  are  not  obliged  to  dilute  the  liquid  in  the  experi- 
ment, and  there  is  no  material  loss  of  arsenic,  as  in  Marsh's  process :  the 
whole  may  be  removed  and  collected  by  the  introduction  of  successive 
portions  of  pure  copper.  This  process  is  extremely  delicate,  and  the 
results  are  speedily  obtained.  Among  the  cautions  to  be  observed  are 
these  : — 15  not  to  employ  too  large  a  surface  of/  copper  in  the  first 
instance ;  and,  2,  not  to  remove  the  copper  from  the  liquid  too  soon. 
When  the  arsenic  is  in  minute  quantity,  and  the  liquid  is  much  diluted, 
or  not  sufficiently  acidulated,  the  deposit  sometimes  does  not  take  place 
for  half  an  hour.  If  the  copper  is  kept  in  for  an  hour  or  longer,  it  may 
acquire  a  dingy  tarnish  from  the  action  of  the  acid  and  air.  There  is 
one  corroboration  required.  The  copper  with  the  deposit  upon  it  should 
be  well  dried,  cut  into  small  pieces  if  necessary,  and  introduced  into  a  dry 
and  perfectly  clean  reduction-tube.  The  application  of  a  gentle  heat  by 
a  spirit-lamp  will  cause  the  metallic  arsenic  to  be  volatilized  as  white 
arsenious  acid,  which  is  deposited  in  a  cool  part  of  the  tube,  in  the  form 
of  octahedra  or  of  the  derivatives  of  the  octahedron.  When  examined 
by  a  quarter  of  an  inch  power  under  the  microscope,  these  crystals  may 
be  seen  and  recognized  by  their  shape  up  to  the  sixteen-thousandth  of  an 
inch  in  width.  The  smaller  the  crystal  the  more  perfect  the  form. 
(See  fig.  14,  p.  271.)  If  the  copper  with  the  deposit,  and  the  tube,  has 
not  been  well  dried,  the  angularity  of  form  is  not  distinct.  These  crystals 
may  be  tested  by  the  processes  already  described. 

The  following  is  a  simple  method  of  detecting  arsenic  in  copper.  Add 
to  pure  hydrochloric  acid,  diluted  with  six  parts  of  water,  one  or  two  drops 
of  a  weak  solution  of  ferric  sulphate  or  chloride.  Boil  the  acid  liquid  and 
introduce  the  copper,  well  cleaned  and  polished,  into  the  boiling  liquid- 
Arsenical  copper  acquires  a  dark  tarnish,  while  the  non-arsenical  copper 
retains  its  red  colour  under  these  circumstances.  It  will  be  found  from 
this  experiment  that  copper  in  the  state  of  gauze  or  fine  wire  generally 
contains  arsenic.  This  would  present  no  obstacle  to  the  detecting  of  arsenic 
by  it,  provided  the  copper  gauze  were  not  dissolved.  Arsenic  can  only 
be  separated  from  its  copper  alloy  by  the  destruction  of  the  alloy  and  the 
solution  of  the  two  metals. 

The  mere  fact  that  a  grey  deposit  is  formed  upon  pure  copper  when 
boiled  in  the  liquid  under  examination  after  acidulation  with  pure  hydro- 
chloric acid,  affords  no  absolute  proof  of  the  presence  of  arsenic.  Other 
metals,  e.g.  antimony,  mercury,  silver,  and  bismuth,  all  yield  deposits  with 
Reinsch's  test ;  and  the  grey  deposit  yielded  by  bismuth  may  readily  be 
mistaken  for  that  of  arsenic.  The  volatility  of  the  arsenical  deposit,  the 
crystalline  nature  of  the  sublimate,  and  its  reaction  when  treated  suc- 
cessively with  nitric  acid  and  nitrate  of  silver,  must  in  all  cases  be  ascer- 
tained before  it  is  concluded  that  the  deposit  is  arsenical. 

In  consequence  of  the  errors  into  which  faulty  methods  of  employing 
Reinsch's  test  have  led,  its  reliability  has  been  much  discredited  ;  and 
though  in  skilful  hands  the  results  obtained  by  it  are  trustworthy,  it  would 
perhaps  be  unsafe  to  rely  upon  it  in  an  important  criminal  investigation. 
It  may  be  conceded  that  Marsh's  process  will  detect  a  smaller  quantity  of 
arsenic  than  the  process  of  Reinsch ;  but  the  latter,  when  the  quantity  of 
liquid  is  small,  and  pure  materials  are  used,  will  detect  the  150th  or  the 
200th  part  of  a  grain  of  the  poison.  It  appeared  to  the  author  that  in  a 
criminal  case  it  would  not  be  safe  to  depose  to  the  presence  of  arsenic 
from  Marsh's  process  alone,  when  the  quantity  of  poison  was  too  small  to 
admit  of  separation  or  corroboration  by  the  process  of  Reinsch.  Con- 
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versely  the  results  of  Reinsch's  should  be  corroborated  by  those  of  Marsh's 
process.  It  was  this  over-reliance  on  the  extreme  delicacy  of  Marsh's 
process  in  researches  where  it  admitted  of  no  corroboration  whatever, 
that  led  Orfila  to  assert  that  arsenic  was  a  natural  constituent  of  the 
human  body. 

Arsenic  in  solids  or  liquids  containing  organic  matter. — In  testing  solids 
generally  for  arsenic,  we  may  employ  the  process  of  Reinsch  as  a  pre- 
liminary test.  The  solid  is  boiled  in  water  acidulated  with  from  one-fourth 
to  one-sixth  of  its  volume  of  pure  hydrochloric  acid,  until  it  is  either 
dissolved  or  its  structure  broken  up.  A  small  portion  of  pure  polished 
copper  is  then  introduced.  In  a  few  minutes,  if  arsenic  is  present — even 
to  the  extent  of  the  thousandth  part  of  a  graiu — there  will  be  a  metallic 
deposit  on  the  copper,  and  this  will  yield  crystals  when  heated  in  a  tube. 
Liquids  suspected  to  contain  arsenic  may  be  treated  in  a  similar  manner. 
Water  is  not  required  ;  the  liquid  is  simply  acidulated  with  one-sixth 
part  of  pure  strong  hydrochloric  acid.  If  the  solution  of  the  organic 
solid  or  the  organic  liquid  is  not  deeply  coloured,  the  stannous  chloride 
test  may  be  employed  in  place  of  the  process  of  Reinsch.  (See  p.  270.) 
Less  than  the  sixtieth  part  of  a  grain,  even  under  considerable  dilution, 
may  be  thus  readily  detected.  It  thus  reveals  traces  of  arsenic  in  ordinary 
sulphuric  and  hydrochloric  acids. 

The  arsenic  may  be  mixed  with  the  organic  liquid  in  the  form  of  heavy 
lumps  or  powder.  The  great  specific  gravity  of  this  substance  allows  of 
the  liquid  being  poured  off,  and  the  sediment  collected.  When  washed 
and  dried,  it  will  be  found  to  be  crystallized.  It  should  be  weighed,  and 
then  tested  by  the  processes  elsewhere  described.  Let  us  assume  that  the 
organic  liquid  is  milk  or  beer,  it  will  be  necessary  to  determine  whether 
any  arsenic  is  dissolved  in  it.  Filter  a  portion ;  place  it  in  a  dialysing 
tube  (fig.  4,  p.  219)  and  immerse  the  mouth  of  the  tube  in  distilled  water. 
In  a  few  hours  the  arsenic  will  have  traversed  the  membrane,  and  will 
be  found  in  a  clear  and  nearly  colourless  solution  in  the  water.  The 
fluid  tests  may  be  then  applied  to  this  liquid  for  the  detectioa  of  arsenic. 
They  should  never  be  applied  directly  to  coloured  organic  liquids. 

Precipitation  as  sulphide. — When  arsenic  has  been  introduced  into  an 
organic  liquid  in  large  quantity,  it  may  be  precipitated  as  sulphide  by  a 
current  of  washed  sulphuretted  hydrogen.  The  liquid  should  be  boiled, 
filtered,  and  acidulated  with  pure  hydrochloric  acid  before  passing  the  gas 
into  it.  When  precipitation  has  ceased,  it  should  be  again  filtered,  the 
precipitate  collected,  washed,  dried,  and  weighed.  By  operating  on  a 
measured  portion  of  the  solution,  the  amount  of  white  arsenic  may  be 
determined,  approximately,  by  the  weight  of  the  yellow  sulphide  obtained — 
five  parts  by  weight  of  sulphide  being  equal  to  four  parts  of  white  arsenic, 
nearly.  The  properties  of  the  yellow  precipitate  should  be  verified  accord- 
ing to  the  methods  mentioned  at  p.  273.  In  some  cases  arsenic  may  be 
present,  but  in  a  quantity  too  small  to  be  precipitated  as  sulphide  by 
sulphuretted  hydrogen.  In  others  the  presence  of  certain  substances  may 
interfere  with  or  prevent  precipitation.  The  presence  of  any  free  alkali 
in  a  liquid  prevents  the  formation  of  a  precipitate. 

When  white  arsenic  is  found  in  powder,  as  a  sediment  in  organic  liquids, 
it  is  obvious  that  it  must  have  been  taken  in  the  solid  state,  and,  although 
mixed  with  a  liquid  or  solid,  still  in  an  undissolved  form.  If  found  only 
dissolved,  it  may  have  been  taken  either  in  solution  or  in  a  solid  form — the 
dissolved  portion  being  part  of  the  solid  taken  up  by  the  fluids  of  the 
stomach,  and  the  remainder  having  been  expelled  by  vomiting  and  purging. 
This  question  was  of  importance  in  Beg.  v.  Sturt  (Lewes  Lent  Ass.,  1863). 
The  deceased,  in  this  case,  died  from  the  effects  of  arsenic  in  powder, 
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administered,  it  was  believed,  in  a  mince-pie.  It  was  suggested  that  the 
poison  might  have  been  swallowed  in  ginger-beer,  but  then  it  could  not 
have  been  in  a  state  of  solution  :  it  must  have  been  mechanically  mixed 
with  the  liquid.  The  judge  who  tried  this  case  was  apparently  not  aware 
of  any  difference  existing  between  the  actual  solution  and  the  mechanical 
suspension  of  a  solid  in  a  liquid. 

Distillation  process. — When  the  poison  is  in  so  small  a  quantity  that  it 
does  not  admit  of  precipitation  by  sulphuretted  hydrogen,  and  no  solid 
particles  of  arsenic  are  found  in  the  stomach,  in  its  contents,  or  in  any 
article  of  food,  another  method  may  be  resorted  to  for  detecting  its  presence. 
This  method  equally  applies  to  the  detection  of  arsenic  deposited  as  a 
result  of  absorption  in  the  soft  organs  of  the  body,  as  in  the  liver,  kidney, 
or  heart,  and  to  arsenic  in  all  its  forms,  except  the  pure  insoluble  sulphide 
or  orpiment.  Although,  after  long  interment,  white  arsenic  passes,  more  or 
less  rapidly,  into  the  state  of  yellow  sulphide  as  a  result  of  chemical 
changes  during  putrefaction,  the  conversion  is  generally  only  partial. 
The  only  condition  for  success  is,  that  the  substance,  whether  food,  blood, 
mucus,  the  liver,  or  other  organ,  should  be  first  thoroughly  dried,  either 
by  exposure  to  a  current  of  air,  or  in  a  water-oven.  The  dried  solid 
should  then  be  broken  into  small  portions  and  placed  in  a  flask  or  retort 
of   sufficient   capacity,  with  enough  of  the  strongest  fuming  hydro- 

?  Fig.  is. 


Apparatus  for  distilling  organic  and  mineral  substances  containing  Arsenic. 

chloric  acid  to  drench  it  completely.  The  freedom  of  this  acid  from  arsenic 
should  be  first  carefully  determined.  The  complete  separation  of  arsenic 
from  organic  substances  depends  greatly  on  their  perfect  desiccation,  and 
on  the  concentration  of  the  acid  employed.  After  some  hours'  digestion 
the  retort  or  flask  (a,  fig.  18)  containing  the  mixture — which  should  be  of 
such  a  size  that  the  materials  should  not  fill  it  to  more  than  one-third  or 
one-half  of  its  capacity — should  be  fitted  with  a  long  condensing  tube  (c), 
and  then  gradually  heated  by  a  sand-bath  until  the  acid  liquid  begins  to 
pass  over  ;  or  the  use  of  a  Liebig's  condenser  is  preferable.  A  small  flask 
receiver  (d)  with  a  loosely  fitting  cork  may  be  employed  to  collect  the 
product.  This  should  contain  a  small  quantity  of  distilled  water,  so  as  to 
fix  and  condense  any  vapours  that  may  pass  over.  The  receiver,  as  well  as 
the  condensing-tube,  should  be  kept  cool  by  wetting  its  surface  with  cold 
water  diffused  on  a  layer  of  bibulous  paper  placed  over  it.  The  perfect 
condensation  of  the  distilled  liquid  is  ensured  by  this  arrangement.  The 
distillation  may  be  carried  to  dryness,  or  nearly  so,  on  a  sand-bath;  and  it 
is  advisable,  in  order  to  ensure  the  separation  of  the  wrhole  of  the  arsenic 
as  chloride,  to  add  to  the  residue  in  the  retort  another  portion  of  pure  and 
concentrated  hydrochloric  acid,  and  again  distil  to  dryness.  The  author 
found,  however,  that  portions  of  dried  liver  and  stomach  gave  up  every 
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trace  of  arsenic  by  one  distillation,  when  a  sufficient  quantity  of  hydro- 
chloric acid  had  been  used,  and  the  process  slowly  conducted  by  a 
regulated  sand-bath  heat. 

The  liquid  product  may  be  coloured,  turbid,  and  highly  offensive  if 
distilled  from  decomposed  animal  matter.  Exposure  to  the  air  for  a  few 
honrs  sometimes  removes  the  offensiveness,  and  there  is  a  precipitation  of 
sulphur,  or  of  some  sulphide,  without  any  absolute  loss  of  arsenic.  The 
distillate  may  be  separated  from  any  deposit  by  filtration,  and,  if  still  turbid, 
it  may  be  again  distilled  at  a  lower  temperature  to  separate  it  from  any 
organic  matter  that  may  have  come  over. 

If  arsenic  was  present  in  the  solid,  the  distillate  will  contain  terchloride 
of  arsenic,  which,  although  volatile,  does  not  escape  from  a  diluted  solu- 
tion at  common  temperatures.  The  quantity  of  dry  organic  substance  used 
in  the  experiment  must  depend  on  the  quantity  of  arsenic  present,  as 
revealed  by  a  preliminary  trial  with  Reinsch's  process.  If  large,  two  or 
three  drachms  of  the  dried  substance,  or  even  less,  will  yield  sufficient 
arsenic  for  further  proceedings.  For  the  absorbed  and  deposited  poison, 
half  an  ounce  of  the  dried  organ,  corresponding  to  two  ounces  of  the 
soft  organ,  will  frequently  suffice;  but  a  negative  conclusion  of  the 
absence  of  arsenic  should  not  be  drawn  from  a  smaller  quantity  than 
two  to  four  ounces  of  the  dried  substance,  whether  liver,  kidney,  or 
heart.  These  tissues,  it  must  be  remembered,  contain  about  67  per  cent, 
of  water,  so  that  the  hydrochloric  acid  used  will  require  less  dilution.  If 
oily  matter  should  be  distilled  over,  this  may  be  separated  by  passing  the 
distillate  through  a  paper  filter  wetted  with  water. 

The  author  found  this  process  efficient  for  procuring  a  clear  solution 
of  terchloride  of  arsenic  from  such  different  substances  as  ordinary  food 
— the  liver  and  other  soft  organs — the  scalp  of  the  head — blood — contents 
of  the  stomach — arsenical  wall-papers — -metallic  copper — blue  vitriol — and 
various  mineral  powders.  He  thus  discovered  arsenic  in  two  ounces  of  the 
earth  of  cemeteries,  as  well  as  in  the  mud  of  rivers,  in  spite  of  the  presence 
of  much  earthy  matter.  Wherever  the  arsenic  admits  of  solution  in  hydro- 
chloric acid,  however  small  the  quantity  present,  it  may  be  readily  obtained 
as  choride.  This  distillation-process  has  the  advantage  of  not  interfering 
with  the  search  for  mercury,  lead,  copper,  and  other  poisonous  metals 
which  do  not  form  volatile  chlorides.  Arsenic  is  thus  separated  from  them, 
and  these  metals  may  be  found  in  the  residue  contained  in  the  flask  or 
retort.  Even  antimony,  which  forms  a  volatile  chloride,  is  not  so  readily 
distilled  over  as  arsenic.  (On  the  diffusion  of  arsenic  and  the  detection  of 
this  poison  in  the  bones,  see  a  paper  by  Sonnenschein,  Horn's  '  Viertel- 
jahrsschrift,'  1870,  p.  169.) 

The  distilled  liquid  may  be  at  once  submitted  to  a  further  analysis. 
For  this  purpose  one-third  of  it  should  be  diluted  with  three  or  four  parts 
of  water  and  boiled  in  a  clean  flask.  When  boiling,  a  piece  of  bright 
copper-foil  (free  from  arsenic),  about  the  sixteenth  of  an  inch  square, 
should  be  introduced  at  the  end  of  a  platinum  wire.  If  there  is 
arsenic  in  the  liquid,  even  up  to  the  l-4000th  of  a  grain,  its  presence 
will  be  indicated  by  a  change  of  colour,  and  by  the  deposit  of  a  dark 
metallic  film  on  the  copper.  If  the  liquid  should  be  too  much  diluted 
for  this  purpose,  it  may  be  concentrated  on  the  polished  copper,  and  the 
deposit  will  after  a  time  be  apparent.  If  the  quantity  of  arsenic  present 
is  believed  to  be  very  small,  the  copper  introduced  should  be  pro- 
portionately small.  Add  to  a  solution  of  stannous  chloride  its  bulk  of 
fuming  hydrochloric  acid.  Warm  this  mixture,  and  then  add  to  it  a  few 
drops  of  the  distillate.  The  presence  of  arsenic  is  indicated  by  a  dark- 
brown  precipitate  of  reduced  arsenic. 
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The  remaining-  two-thirds  of  the  distilled  liquid,  sufficiently  diluted, 
should  now  be  introduced  into  a  Marsh's  apparatus,  or  into  an  evolution 
flask  provided  with  a  funnel-tube,  the  capacity  of  which  must  be  regulated 
by  the  quantity  of  acid  liquid  to  be  examined.  The  kind  of  apparatus  em- 
played  in  this  stage  is  represented  in  the  eDgraving,  fig.  19.    a,  the  flask, 


Apparatus  for  testing  arsenic  terchloride  obtained  by  distillation. 


Fig.  20. 


Portion  of  tube  separated  with  a  deposit  of  metallic  arsenic  in  the  contracted  portion. 

with  funnel-tube  b,  and  connecting-piece  c;  the  funnel-tube  should  be  long 
enough  just  to  dip  below  the  surface  of  the  acid  liquid.  The  short  con- 
necting-piece is  bent  at  a  right  angle,  and,  like  B,  is  carried  through  a 
closely  fitting  cork  in  the  neck  of  the  flask.  This  tube  should  be  only  long 
enough  to  go  through  the  cork,  and  its  open  end  should  be  bevelled  off  to 
a  fine  point,  so  that  any  vapour  which  is  condensed  on  it  may  fall  back  as 
liquid  into  the  flask,  d  is  the  drying-tube  containing  fragments  of  chloride 
of  calcium,  secured  by  cotton-wool  at  both  ends.  At  the  flask  end  of  this  tube 
should  be  placed  some  well-dried  bibulous  paper,  saturated  with  acetate 
of  lead  and  dried.  This  has  the  advantage  of  stopping  any  gaseous 
sulphur-compound,  which  may  escape  from  the  zinc  or  acid  liquid.  E  E,  a 
hard  and  not  easily  fusible  glass  tube,  free  from  lead,  contracted  in  two 
situations,  K  k',  to  about  the  diameter  of  the  tenth  of  an  inch  or  less 
the  tube  itself  having  a  diameter  of  from  a  quarter  to  three-eighths  of  an 
inch,  p  p  are  supports  made  of  stout  wire,  to  prevent  the  tube  from  falling 
when  heated  to  redness.  G  is  a  test-glass  to  hold  one  or  two  drachms  of  a 
strong  solution  of  nitrate  of  silver.    H  is  a  Bunsen's  burner. 

The  arrangement  being  thus  made,  the  zinc  and  hydrochloric  acid  are 
first  tested  as  to  their  freedom  from  arsenic.  Portions  of  pure  zinc  are 
placed  in  the  flask  a,  the  parts  of  the  apparatus  are  then  connected,  and 
pure  hydrochloric  acid,  diluted  with  three  or  four  parts  of  water,  is  poured 
into  the  flask  by  the  funnel  B,  which  operates  as  a  safety-valve.  Bubbles 
of  air  and  gas  speedily  appear  in  the  liquid  in  G,  if  the  corks  fit  well,  and 
the  whole  of  the  arrangements  are  air-tight.  Pure  zinc  is  sometimes  but 
imperfectly  acted  on  by  the  acid.  In  this  case  some  clean  platinum  wire, 
or  foil,  may  be  wound  round  the  bars  of  the  zinc,  and  the  evolution  of 
hydrogen  will  be  thus  accelerated.  It  is,  however,  b  tter  that  the 
hydrogen  should  come  off  rather  slowly.  If  the  materials  are  pure,  the 
solution  of  nitrate  of  silver  should  undergo  no  change  of  colour.  The 
glass  G  should  be  placed  on  a  sheet  of  white  paper,  whereby  the  slightest 
tinge  of  colour  is  made  perceptible.  When  all  the  air  is  expelled  from 
the  tube,  the  flame  H  may  be  applied  to  it  at  about  one  inch  in  front 
of  a  contraction  of  the  glass,  as  indicated  in  the  engraving,  and  the 
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Fig.  21. 


Tube  apparatus  for  testing  a  small  quantity 
of  liquid  containing  terchloride  of  arsenic. 


glass  heated  to  redness.  .  No  metallic  deposit  should  take  jilace  at  K. 
If  the  materials  are  pure,  the  transparency  of  the  glass  tube  at  K  will 

be  unchanged.  From  a  quarter  to  half 
an  hour  will  be  sufficient  for  this  experi- 
ment. A  portion  or  the  whole  of  the 
distillate  is  now  added  to  the  acid  liquid 
in  the  flask  by  means  of  the  f  unnel-tube, 
taking  care  that  it  is  never  more  than  one- 
third  full.  The  first  indication  of  the  pre- 
sence of  arsenic  is  manifested  by  the  silver 
solution  becoming  gradually  brown,  and 
finally  black,  a  dense  precipitate  of  metallic 
silver  resulting  from  the  chemical  changes. 
If  it  should  become  very  suddenly  black 
and  flaky,  the  presence  of  sulphur  may  be 
suspected.  This  will  be  further  indicated 
by  a  change  of  colour  in  the  lead  paper 
in  D.  Pure  arseniuretted  hydrogen  does 
not  alter  the  colour  of  this  paper.  When  the  silver  solution  is  nearly 
blackened,  the  flame  may  be  applied  as  indicated  in  the  drawing,  and 
kept  steadily  at  this  point.  At  a  red  heat,  visible  in  daylight  (1200°  F.), 
arseniuretted  hydrogen  is  decomposed,  and  metallic  arsenic  is  deposited ; 
but  being  a  volatile  metal,  it  is  carried  onward  by  the  hot  current  of 
gas,  and  forms  at  first  a  brown  and  then  a  black  metallic  mirror  at  E,  i.e. 
in  the  contracted  part  of  the  tube  which  is  cool.  When  a  sufficiently 
thick  deposit  is  obtained,  the  flame  may  be  applied  to  the  tube  about 
an  inch  in  front  of  k\  Thus  as  many  deposits  of  metallic  arsenic  may 
be  procured,  as  there  are  contractions  in  the  glass  tube. 

The  silver  solution  is  allowed  to  become  saturated  with  the  gas.  Any 
escape  of  the  gas  from  the  glass,  or  by  leakage  from  any  of  the  junctions 
of  the  apparatus,  is  at  once  indicated  by  holding  near  to  the  spot,  filtering 
paper  moistened  with  a  solution  of  nitrate  of  silver.  This  is  instantly 
blackened.  The  glass  with  the  silver  solution  is  then  removed,  the  end 
of  the  tube  well  washed,  or  another  tube  substituted  for  e  e,  and  this  is 
allowed  to  dip  into  about  one  drachm  of  the  strongest  fuming  nitric  acid, 
in  a  test-glass  similar  to  G,  or  into  a  small  poi'celain  capsule.  After  a  time, 
the  acid  loses  its  colour,  and  the  arsenic  is  converted  into  arsenic  acid, 
which  may  be  obtained  by  evaporation. 

The  further  testing  of  the  products  is  a  very  simple  process.  1.  The 
silver  solution  contains  arsenic  in  the  state  of  arsenious  acid,  with  some 
nitric  acid  and  the  excess  of  nitrate  of  silver.  By  one  or  two  filtrations 
it  is  obtained  colourless  and  clear.  A  weak  solution  of  ammonia  is  then 
added  to  it,  and  yellow  arsenite  of  silver  is  at  once  precipitated  (see  p.  272). 
2.  The  nitric  acid  liquid  is  evaporated  to  dryness  in  a  small  porcelain 
capsule.  One  or  two  drops  of  water  are  added  to  the  residue,  with  a 
drop  of  weak  ammonia  if  it  should  be  very  acid.  A  strong  solution  of 
nitrate  of  silver  is  then  added  to  it :  arsenate  of  silver,  of  brick-red  colour*, 
is  immediately  produced.  3.  The  portions  of  tube  K  k'  with  the  metallic 
deposits  in  them  may  be  separated  by  a  file,  and  then  hermetically  sealed, 
or,  if  necessary,  one  or  more  of  them  may  be  tested  by  the  methods 
described  in  a  preceding  page  (see  p.  271). 

With  these  results  the  evidence  of  the  presence  of  arsenic  may  be 
considered  as  conclusive.  The  poison  is  obtained  by  this  process,  not  only 
in  the  metallic  state,  but  in  the  distinct  forms  of  its  two  well-known 
oxides — arsenious  and  arsenic  acid.  Reinsch's  process  is  here  employed 
merely  as  an  adjunct  to  Marsh's  process,  in  an  improved  form  in  which 
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the  burning  of  the  gas  is  unnecessary.  The  arsenic  by  distillation  is  first 
converted  into  chloride,  the  chloride  into  hydride,  and  the  hydride  into 
the  respective  oxides.  In  the  different  stages  of  this  operation,  all  other 
metals,  excepting  antimony,  are  entirely  excluded,  and  this,  under  the 
circumstances,  may  be  easily  distinguished  from  arsenic  (see  Antimony). 
The  zinc  which  has  been  used  for  one  experiment  is  not  fitted  for  use  in 
a  second. 

Schneider  was  the  first  to  suggest  a  method  of  extracting  arsenic 
from  organic  matter  as  a  volatile  chloride.  For  this  purpose  he  employed 
sulphuric  acid  and  common  salt.  It  has  the  disadvantage  of  introducing 
much  mineral  matter  into  the  substance  distilled — as  well  as  of  producing 
a  large  amount  of  froth,  and  thus  embarrassing  the  operation.  The  modi- 
fication of  it  above  described,  in  which  pure  hydrochloric  acid  alone  is 
required,  will  be  found  more  convenient  in  practice.  Some  prefer  to  pass 
hydrochloric  acid  gas  through  the  distilling  liquid. 

Reinsclis  process  alone  may  be  employed  for  detecting  arsenic,  deposited 
as  a  result  of  absorption,  in  the  liver,  kidneys,  or  other  organs.  About 
four  ounces  of  the  recent  organ,  or  more  if  necessary,  cut 

O      'B         .  m  ?       ,  Fig.  22. 

into  very  thin  slices,  should  be  boiled  in  a  flask  in  a  mixture 
of  one  part  of  pure  hydrochloric  acid  and  two  of  water,  until 
the  structure  of  the  organ  is  broken  up.  The  flask  may  be 
of  the  shape  represented  in  the  annexed  engraving  (fig.  22), 
and  either  a  naked  gas-  or  spirit-flame  or  a  sand-bath  may  be 
employed.  A  small  glass  funnel  should  be  placed  in  the  neck 
of  the  flask.  This  receives  and  condenses  the  vapour,  which 
falls  back  into  the  flask.  By  this  arrangement  the  boiling 
may  be  continued  for  a  long  time,  without  material  loss  by 
evaporation.  The  flask  should  not  be  more  than  half  full, 
and  heated  gently  until  all  froth  is  expelled.  A  slip  of  fine 
platinum-wire,  having-  a  small  piece  of  pure  copper-foil  or  Flask  employe* 
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gauze  attached,  should  be  immersed  in  the  liquid  when  boiling.    0f  substances 
This  enables  the  operator  to  remove  the  copper  and  examine    b^  Remsch's 
it  at  intervals,  after  immersing  it  in  distilled  water.    If  it  is 
much  coated  with  a  metallic  deposit,  larger  portions  of  copper-foil  may  be 
successively  introduced  until  the  liquid  is  exhausted.    Thedeposits  on  the 
copper  may  then  be  tested  by  the  methods  described  at  page  275.  This 
process  will  detect  arsenic  in  the  urine  and  saliva  eliminated  from  the 
living  body,  and  in  all  liquid  articles  of  food. 

"When  hydrochloric  acid  is  diluted  with  this  proportion  of  water,  little 
or  no  volatile  terchloride  of  arsenic  distils  over.  In  reference  to  the 
recent  organs,  a  larger  proportion  of  acid  is  used,  because  from  two- 
thirds  to  three-fourths  of  the  weight  of  the  animal  substance  is  water. 

The  method  of  Fresenius  and  Babo  is  preferable  to  all  others  for  the 
destruction  of  organic  matters,  and  the  obtaining  of  arsenic  from  organic 
mixtures,  the  solid  organs,  &c.  The  substance  to  be  examined — if  a  solid, 
finely  shred — is  placed  in  a  porcelain  dish,  and  treated  with  a  quantity 
of  hydrochloric  acid  of  the  sp.  gr.  1T2  equal  to,  or  rather  exceeding,  the 
weight  of  the  dry  substances  present,  and  sufficient  water  to  give  the 
entire  mass  the  consistence  of  a  thin  paste.  The  quantity  of  hydrochloric 
acid  added  should  never  exceed  one-third  of  the  entire  liquid  present. 
Heat  the  dish  on  a  water-bath,  adding-  from  time  to  time — say  every  five 
minutes — two  grains  of  chlorate  of  potassium  for  each  fluid  ounce  of  liquid 
in  the  dish,  with  stirring,  until  the  contents  of  the  dish  are  light  yellow 
in  colour,  homogeneous,  and  fluid.  A  further  addition  of  hydrochloric 
acid  may  be  requisite  when  much  chlorate  is  added,  for  the  destruction  of 
the  organic  matters.    The  operation  is  completed  when  the  liquid  after  a 
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fresh  addition  of  either  chlorate  or  acid  does  not  deepen  in  colour  when 
heated  anew  on  the  water-bath  for  a  quarter  of  an  hour.  When  this  point 
is  attained,  add  again  a  little  chlorate,  and  then  cool  the  dish.  When  quite 
cold,  strain  the  contents  through  linen,  filter,  wash,  and  heat  the  filtrate 
on  the  water-bath,  with  renewal  of  the  evaporated  water,  until  all  odour 
of  chlorine,  or  nearly  so,  has  disappeared.  The  liquid  thus  obtained, 
measuring  about  thrice  the  bulk  of  the  hydrochloric  acid  employed,  is 
transferred  to  a  flask  and  heated  to  from  150°  to  160°  F.,  and  a  slow  stream 
of  washed  sulphuretted  hydrogen  gas  is  passed  through  it  for  twelve  hours. 
The  flask  is  then  cooled,  with  continual  transmission  of  the  gas.  The 
stream  of  gas  is  now  suspended ;  and  the  flask  is  set  aside,  lightly  covered, 
in  a  warm  place  (85°  to  90°  F.)  until  the  odour  of  sulphuretted  hydrogen 
has  nearly  disappeared.  Any  precipitate  which  forms  is  collected  on  a 
filter,  and  washed  with  water  containing  sulphuretted  hydrogen  till  the 
washings  are  quite  free  from  chlorides.  The  precipitate  contains  the 
arsenic,  and  also  any  antimony,  mercury,  lead,  or  copper,  which  may  be 
present,  and  free  sulphur.  Dry  the  precipitate  on  the  filter  in  a  dish  on 
the  water-bath  ;  and  then  add  pure  fuming  nitric  acid  (free  from  chlorine), 
drop  by  drop,  until  the  mass  is  completely  moistened  ;  re-dry,  and  moisten 
the  dry  residue  with  pure  warm  concentrated  sulphuric  acid.  Heat  for 
two  or  three  hours,  first  on  the  water-bath,  and  then  in  the  air-bath  at 
•340°  F.  until  the  charred  mass  is  friable.  The  mass  may,  indeed,  be  heated 
till  the  fumes  of  sulphuric  acid  begin  to  be  evolved.  Warm  the  residue 
with  a  mixture  of  eight  parts  of  water  and  one  part  of  hydrochloric  acid, 
filter,  and  reprecipitate  as  before  with  a  stream  of  sulphuretted  hydrogen 
gas.  The  precipitate  which  falls  will  contain  all  the  arsenic  in  the  form 
of  sulphide.  This  precipitate  collected,  washed,  and  dried  with  the  pre- 
cautions already  pointed  out,  when  mixed  with  a  dry  mixture  of  potassium 
cyanide  and  sodium  carbonate,  and  heated  in  a  tube  through  which  a 
stream  of  carbonic  acid  gas  is  passed,  will  yield  a  brown  glistening  subli- 
mate of  metallic  arsenic,  which  may  be  weighed,  and  to  which  all  the  tests 
for  arsenic  may  be  applied. 

Armand  Gautier  has  also  recommended  an  excellent  method  of  getting 
rid  of  the  organic  matter  in  arsenical  liquids.  ('  Bull,  de  la  Soc.  Chim.  de 
Paris,'  Oct.  5,  1875.) 

It  is  important,  in  reference  to  the  presence  of  absorbed  arsenic  in  the 
tissues,  to  observe  that  it  may  be  found  at  an  early  period,  when  it  is 
either  absent  or  only  doubtfully  present  in  other  parts.  A  man  died 
within  four  hours  after  he  had  been  attacked  with  symptoms  of  poisoning 
by  arsenic.  Arsenic  was  found  in  small  quantity  in  the  stomach,  duodenum, 
and  rectum.  It  was  also  detected  in  the  liver  and  spleen  ;  and  the  pro- 
portion found  was  greater  in  the  latter  than  in  the  former  organ.  A  man 
died  from  the  effects  of  arsenic  in  the  most  acute  form,  soon  after  his 
admission  into  Guy's  Hospital.  He  had  swallowed  a  large  dose  of  the 
poison  in  water.  He  was  brought  to  the  hospital,  and  died  soon  after- 
wards. Barely  three  hours  could  have  elapsed  from  the  time  at  which 
the  poison  was  taken  until  his  death.  There  were  the  usual  appearances 
in  the  stomach,  and  gritty  portions  of  arsenic  mixed  with  masses  of 
•coagulated  mucus  and  false  membrane  were  found  in  the  contents.  The 
intestines  were  inflamed,  and  portions  of  arsenic-  were  discovered  as  low 
as  the  caecum.  Arsenic  was  found  abundantly  in  the  stomach,  and  a 
comparatively  large  quantity  of  the  poison  was  detected  in  half  an  ounce 
of  the  dried  liver,  as  well  as  in  the  spleen  and  kidney.  Hence  it  is  obvious 
that  the  poison  may  be  rapidly  absorbed  and  copiously  deposited  within 
three  hours,  the  quantity  thus  found  depending  apparently  on  the  dose 
taken.    In  the  cases  of  the  Atlee  family,  in  1854,  the  body  of  the  mother 
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"was  exhumed  after  a  month.  Arsenic  was  not  found  in  the  stomach  or 
boivels,  but  it  was  readily  detected  in  a  small  portion  of  the  liver.  The 
poison  had  probably  been  taken  several  days  before  death.  The  fact  is 
of  considerable  importance  in  relation  to  a  medical  opinion  of  the  presence 
or  absence  of  poison  in  a  dead  body.  It  is  clear,  from  the  above  cases, 
that  an  opinion  might  be  erroneous  unless  the  liver  or  spleen  had  under- 
gone a  chemical  examination.  Usually  the  liver  contains  half  a  grain  up 
to  a  grain  or  two  of  arsenic  when  death  occurs  within  forty-eight  hours. 
In  preserving  viscera  for  analysis,  a  portion  of  the  liver,  or  better  the  whole 
organ,  should  therefore  always  be  set  apart  for  examination.  If  the  person 
has  lived  fifteen  or  sixteen  days  after  having  taken  the  poison,  no  trace 
may  be  found  in  the  tissues  or  in  any  part  of  the  body.  Orfila  long  since 
expressed  this  opinion  from  his  experiments  on  animals ;  its  correctness 
has  been  strikingly  confirmed  by  the  case  of  Dr.  Alexander,  who  died  in 
sixteen  days  from  a  large  dose  of  arsenic  taken  by  mistake  in  arrowroot. 
Geoghegan  found  no  trace  of  the  poison,  either  absorbed  or  unabsorbed, 
in  any  part  of  the  body  which  he  examined.  ('Med.  Times  and  Gas.,' 
1857,  I.  p.  389.)  It  is  the  more  necessary  that  the  fact  of  entire  elimina- 
tion should  be  remembered,  because  it  has  been  impressed  on  the  public 
mind  that  no  person  can  have  died  from  poison,  except  the  poison  be 
present  in  the  body  after  death.  If  this  is  untrue  with  respect  to  arsenic, 
it  is  necessarily  untrue  with  regard  to  poisons  less  easy  of  detection  in 
minute  quantities. 

In  the  case  of  the  Queenv.  Williams  (South  Wales  Circuit,  July,  1863), 
a  woman  was  charged  with  the  murder  of  her  husband  by  administering 
to  him  arsenic.  The  evidence  left  no  doubt  that  deceased  had  suffered 
from  the  usual  symptoms  of  poisoning,  namely,  inflammation  of  the 
stomach  and  bowels,  numbness  of  the  limbs,  and  other  symptoms.  For 
some  days  before  the  deceased's  death,  owing  to  his  food  having  been 
prepared  for  him  by  his  daughter,  the  symptoms  abated;  but  he  ulti- 
mately died  from  exhaustion  on  the  fifteenth  day.  Herapath  examined 
the  viscera,  and  found  no  arsenic.  Neither  in  his  reading  nor  in  his 
experience  had  he  known  arsenic  to  have  been  detected  fifteen  days  after 
its  administration.  As  no  poison  was  discovered  in  the  body,  the  prisoner 
was  acquitted  on  the  charge  of  murder,  but  found  guilty  of  the  intent. 
('  Lancet,'  1863,  II.  p.  47.)  Tidy  was  of  opinion  that  arsenic  maybe  found 
in  the  bones  months  after  its  administration.  In  the  case  of  Soufflard,  a 
large  dose  of  arsenic  had  been  taken ;  but  according  to  Legroux,  no  trace 
of  the  poison  existed  in  the  stomach  or  in  the  ulcerated  portions  of  the 
bowels.  ('  Union  Med.,'  June  30,  1850.)  Otto  met  with  a  case  of  death 
from  arsenic  within  twenty- four  hours,  with  the  usual  symptoms  and 
appearances,  but  no  arsenic  could  be  found  in  the  contents  of  the  stomach. 
The  liver  and  other  organs  were  not  examined.  ( Horn's  '  Vierteljahrsschr.,' 
1865,  1,  175.)  When  arsenic  is  discovered  mixed  with  food  in  the  stomach, 
it  does  not  necessarily  follow  that  it  has  been  administered  in  that  par- 
ticular article  of  food.  Should  the  person  have  partaken  of  liquid  food, 
such  as  milk  or  gruel,  subsequently  to  the  swallowing  of  arsenic,  these 
fluids  will  necessarily  acquire  an  arsenical  impregnation  from  the  poison 
already  contained  in  the  stomach.  The  patient  may  have  taken  the 
arsenic  in  one  kind  of  food,  when  another  and  an  innocent  description 
of  food  might  thus  inadvertently  be  pronounced  to  have  been  the  vehicle. 
(See  case  of  Ann  Merritt,  '  London  Med.  Gaz.,'  Aug.  16,  1850,  46,  291.) 

It  need  hardly  be  observed  that  the  quantity  of  arsenic  found  in  the 
stomach  or  other  organs  can  convey  no  accurate  idea  of  the  quantity 
actually  taken  by  the  deceased,  since  more  or  less  of  the  poison  may  have 
been  removed  by  violent  vomiting  and  purging,  as  well  as  by  absorption 
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and  elimination.  A  large  quantity  found  in  the  stomach  or  bowels  indi- 
cates a  large  dose ;  but  the  finding  of  a  small  quantity  does  not  prove 
that  the  dose  actually  taken  was  small.  Notwithstanding  these  very 
obvious  causes  for  the  removal  of  a  poison  from  the  body,  there  is  a  pre- 
judice that  the  chemical  evidence  is  defective  unless  the  quantity  found 
is  sufficient  to  cause  death.  The  value  of  chemical  evidence  does  not 
always  depend  on  the  discovery  of  any  particular  quantity  of  poison  in  the 
stomach,  but  the  evidence  of  its  presence  should  be  clear,  distinct,  con- 
clusive, and  satisfactory.  At  the  same  time,  a  reasonable  objection  may 
be  taken  to  a  dogmatic  reliance  upon  the  alleged  discovery  in  a  dead  body 
of  minute  fractional  portions  of  a  grain. 

It  has  been  supposed  that  the  quantity  of  arsenic  found  in  the  stomach 
and  bowels  may  throw  a  light  on  the  question,  whether  the  poison  had 
been  taken  voluntarily  with  the  intention  of  committing  suicide,  or  whether 
it  had  been  criminally  administered  by  another.  There  is  no  doubt  that 
a  much  larger  dose  may  be  taken  by  a  suicide  than  could  be  secretly  ad- 
ministered by  a  murderer.  Suicides  have  been  known  to  take  as  much  as 
two  tablespoonfuls,  or  one  thousand  grains,  of  arsenic.  In  a  case  of  suicide 
by  arsenic,  which  occurred  at  the  Bristol  Infirmary  in  1872,  a  larger 
quantity  had  been  taken.  On  a  post-mortem  examination,  four  ounces  of 
arsenic  were  found  in  the  stomach,  of  which  two  and  a  half  ounces  were 
in  one  mass.  The  woman,  when  brought  to  the  hospital,  was  in  a  state 
of  complete  collapse.  Death  took  place  rapidly.  ('  Pharm.  Jour.,'  1872, 
p.  75.)  How  much  may  remain  in  a  dead  body  must  depend  on  the 
amount  of  vomiting  and  purging,  and  the  length  of  time  the  person  sur- 
vives. In  the  case  of  UAngelier  (Beg.  v.  Madeline  Smith,  Ed.  High  Court 
of  Justiciary,  June  and  July,  1857),  Penney  stated  in  evidence  that  the 
quantity  of  arsenic  which  he  found  in  the  stomach  and  contents  of  the 
deceased  amounted  to  88  grains,  and  that  some  part  of  this  was  in  hard, 
gritty,  colourless,  crystalline  particles.  As  there  was  arsenic  in  the  con- 
tents of  the  intestines,  and  there  had  been  vomiting  and  purging,  it  is 
obvious  that  the  deceased  must  have  taken  a  very  large  dose  of  the  poison  ; 
and  it  was  one  of  the  suggested  difficulties  of  this  case,  to  determine  how 
the  deceased  could  have  taken  the  poison  in  so  large  a  quantity  unknow- 
ingly. The  quantity  found,  however,  amounted  to  no  more  than  half  a 
teaspoonful ;  and  admitting  that  one  half  of  the  dose  taken  had  been 
ejected,  the  question  resolves  itself  into  this :  whether  a  teaspoonful  of 
arsenic  might  not  have  been  homicidally  administered  in  chocolate,  gruelr 
or  some  thick  liquid,  or  in  a  state  of  admixture  with  solid  food  (cake). 
Although  it  is  unusual  to  find  half  a  teaspoonful  of  arsenic  remaining 
in  the  stomach  in  a  case  of  homicidal  administration,  it  is  impossible  to 
admit  that  this  fact  is  inconsistent  with  an  act  of  murder.  The  editoi* 
has  known  an  ounce  of  arsenic  homicidally  put  into  a  pint  of  rice  pudding. 
The  pudding  was  eaten  without  suspicion  (Beg.  v.  Leffley,  Lincoln  Ass., 
Nov.,  1884.)  A  man  half  intoxicated  might  be  thus  poisoned ;  and  if  death 
took  place  in  a  few  hours,  even  a  larger  quantity  than  that  which  was 
here  found  might  remain  in  the  stomach.  Christison  set  this  question 
at  rest  by  the  publication  of  a  case  in  which  a  man  was  homicidally 
destroyed  by  arsenic,  and  the  quantity  found  in  the  stomach  after  death 
was  from  90  to  100  grains.  The  man  had  survived  from  five  to  seven 
hours,  and  there  had  been  frequent  vomiting  of  a  yellowish  or  greenish 
coloured  liquid  during  this  period.  The  arsenic  was  administered  in 
whiskey-punch  with  sugar,  and  it  was  kept  in  suspension  by  constant 
stirring.  ('Ed.  Month.  Med.  Journ.,' Dec,  1857,  p.  481.)  Iii%'»ot. 
Dodc?s(Lincoln  Ass.,  Dec,  1860), the  prisoner  was  charged  with  administer- 
ing arsenic  to  the  deceased  with  intent  to  murder.    The  quantity  stated 
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to  have  been  found  in  the  stomach  was  150  grains.    There  was  no  reason 
to  suppose  that  he  had  taken  the  poison  with  suicidal  intention  ;  but,  on 
the  contrary,  there  was  strong  evidence  to  presume  that  it  had  been  ad- 
ministered to  him  with  a  design  to  destroy  life.     A  woman  named  Alice 
Heivitt  was  tried  (Beg.  v.  Hewitt  or  Holt,  Chester  Winter  Ass.,  1863),  and 
convicted  of  poisoning  her  mother  with  arsenic.    Although  the  symptoms 
of  irritant  poisoning  were  very  clearly  marked,  a  medical  man  who 
attended  her  certified  the  cause  of  death  as  gastro-enteritis.  Eleven 
weeks  after  the  burial  of  the  deceased,  the  body  was  exhumed  and  ex- 
amined.   It  was  proved  that  shortly  before  her  mother's  death,  the 
prisoner  had  purchased  a  quarter  of  a  pound  of  arsenic,  and  there  was 
clear  evidence  of  administration,  a  large  dose  having  been  given  to  the 
deceased  in  liquid  shortly  before  her  death.    The  inspection  revealed  the  ex- 
traordinary fact  that  154  grains  of  solid  ai'senic  were  found  in  the  stomach 
alone.    It  had  been  partially  converted  into  sulphide  as  a  result  of  putre- 
factive changes,  and  it  was  observed  that  the  liver,  omentum,  and  right 
side  of  the  heart  were  thickly  coated  with  yellow  arsenious  sulphide.  In 
reference  to  this  colouration,  the  front  of  the  spinal  column  behind  the 
stomach  has  been  seen  tinged  of  a  deep  yellow  from  arsenic  which  had 
escaped  through  the  coats  of  this  oigan.    If  a  person  has  died  with  arsenic 
in  the  body,  there  is  scarcely  any  limit  to  the  period  at  which  it  may  be 
detected.    In  the  cases  of  two  children  examined  by  Herapath,  in  1849, 
the  poison  was  discovered  in  the  remains  of  the  dead  bodies  after  eight 
years'  interment;  in  another  case  by  Glover  after  twelve  years  ('  Lancet,' 
1853,  II.  p.  41)  ;  and  in  a  remarkable  instance  which  occurred  to  Webster, 
of  Boston,  it  was  discovered  in  the  remains  of  a  body,  after  fourteen  years' 
burial.    It  has  been  sought  for,  and  not  found,  at  much  shorter  periods 
after  death  when  there  was  a  very  sti-ong  suspicion  that  the  poison  had 
been  taken  ;  but  it  is  highly  probable  that  in  these  cases  there  was  little 
or  no  arsenic  in  the  bodies  at  the  time  of  death.    With  respect  to  its 
detection  in  the  stomach  and  bowels,  if  the  vomiting  and  purging  have 
been  violent,  affoTthe  person  has  survived  some  days,  none  may  be  found. 
It  is  singular,\however,  to  notice  with  what  tenacity  the  mineral  occa- 
sionally adheresHothe  mucous  mernbrane  in  spite  of  vomiting  and  purging. 
In  the  case  of  the  Ducae  Praslin,  who  died  in  six  days  from  a  large  dose 
of  arsenic,  some  portion  was  still  found  in  the  intestines  ('  Ann.  d'Hyg.,' 
1847,  p.  402)  ;  and  in  a  case  whichlwas  the  subject  of  a  criminal  trial 
(Leicester  Aut.  Ass.,  1860,  Beg.  v.  Molmes),  arsenic  was  detected  in  the 
intestines,  although  the  deceased  had  survived  the  effects  of  a  large  dose 
for  seven  days,  and  had  suffered  from  the  usual  symptoms.    The  pre- 
servative effects  of  arsenic  on  the  solid  organs  of  the  body  has  been  already 
noticed  (p.  101).    Under  a  suspicion  of  poisoning  with  arsenic,  ten  bodies 
were  exhumed  in  the  district  of  St.  Colens,  in  1869.    Charbonnier  found 
that  arsenic  was  present  in  quantity  in  two  of  the  bodies  which  had  been 
well  preserved.    There  was  no  offensive  smell  of  putrefaction  about  them, 
but  a  remarkable  alliaceous  odour  like  that  of  phosphorus.    ('Ann.  d'Hyg.,' 
1872,  Juillet,  p.  186.)    This  was  attributed  to  the  probable  escape  of 
arseniuretted  hydrogen  as  the  result  of  decomposition.    In  several  cases 
of  exhumation,  in  which  arsenic  was  discovered  iu  the  bodies,  no  odour 
of  the  kind  has  been  perceptible. 

The  condition  of  the  arsenic  found  in  a  dead  stomach  should,  if  possible, 
be  noticed.  A  witness  should  be  prepared  to  say  whether  it  is  in  fine 
powder  or  coarse  fragments;  whether  it  is  mixed  with  soot  or  indigo,  or 
whether  it  is  in  the  ordinary  state  of  white  arsenic.  These  points  may  be 
material  as  evidence  in  reference  to  proof  of  possession,  of  purchase,  or 
f  administration.    Arsenic  is  not  a  normal  constituent  of  the  body.  Under 
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no  circumstances  is  it  found  in  the  tissues  after  death,  except  in  cases  in 
which  it  has  been  taken  by  or  administered  to  the  deceased. 

Aesenite  of  Potassium,  or  Arsenite  of  Potash.  Liquor  Arsenicalis. 
(Fowler's  Solution.) — Symptoms  and  Appearances. — There  is,  perhaps, 
only  one  case  recorded  in  which  Fowler's  solution  has  destroyed  life.  A 
woman  took  half  an  ounce  (  =  two  grains  of  white  arsenic)  in  divided 
doses,  during  a  period  of  five  days,  and  died  from  the  effects.  There  was 
no  vomiting  or  purging,  but  after  death  the  stomach  and  intestines  were 
found  inflamed.    ('  Prov.  Jour.,'  June  28,  1848,  p.  347.) 

Mixtures  of  white  arsenic,  soft  soap  or  carbonate  of  sodium,  and  either 
sulphur  or  tar-water,  are  largely  used  in  agricultural  districts  for  killing" 
the  fly  in  sheep.  These  have  caused  death,  under  the  usual  symptoms  of 
arsenical  poisoning,  in  several  instances.  In  1874,  the  Coombs  family, 
consisting  of  eight  persons — the  father,  mother,  and  six  children — were 
all  poisoned  by  drinking  water  from  a  bucket  which  had  contained  an 
arsenical  sheep-dipping  composition.  The  mother  and  three  of  the 
children  died.  The  symptoms  produced  were  unusual ;  diarrhoea  being 
a  less  prominent  symptom  than  vomiting.  The  poison  appeared  to 
exercise  a  profound  impression  upon  the  nervous  system,  producing 
tetanic  spasms,  and  convulsions.  An  arsenical  rash  was  a  characteristic 
of  the  severest  and  fatal  cases.  In  the  bodies  of  the  mother  and 
one  child  the  editor  detected  arsenic.  The  bodies  of  the  other  two 
children  were  not  examined  for  poison. 

Analysis. — Fowler's  solution  is  a  solution  of  arsenite  of  potassium.  It 
has  the  odour  of  .  tincture  of  lavender,  is  of  a  reddish  colour,  and  has  an 
alkaline  reaction.  It  contains  one  per  cent,  of  arsenious  acid.  It  gives 
at  once  a  green  precipitate  (arsenite  of  copper)  with  sulphate  of  copper, 
and  a  yellow  precipitate  with  nitrate  of  silver.  Acidulated  with  hydro- 
chloric acid,  and  treated  with  a  current  of  sulphuretted  hydrogen  gas, 
it  yields  a  yellow  sulphide;  and  when  boiled  with  this  acid  and  copper, 
a  deposit  is  obtained  which  readily  furnishes  octahedral  crystals  of 
arsenioxis  acid.  When  boiled  with  stannous  chloride  (see  p.  270), 
metallic  arsenic  is  deposited  as  a  brown  precipitate. 

Arsenite  of  Sodium  is  as  poisonous  as  arsenite  of  potassium.  In  Dec, 
1857,  three  hundred  and  forty  children  belonging  to  an  industrial  school 
near  London  were  poisoned  by  this  compound.  It  had  been  incautiously 
used  for  cleansing  a  steam-boiler,  and  had  thus  become  mixed  with  the 
hot  water  which  was  drawn  for  the  breakfasts  of  the  children.  The  dose 
of  arsenic  taken  by  each  child  was  about  one  grain.  All  recovered, 
although  some  suffered  severely.  (See  '  On  Potsons,'  2nd  edit.,  p.  378.) 
In  the  winter  of  1863,  a  man  died  under  symptoms  of  acute  poisoning  by 
arsenic,  owing  to  his  having  drunk  beer  out  of  a  pot  which  had  contained 
this  patent  cleansing  liquid. 

'  Weed-killers '  are  solutions  of  arsenite  of  sodium.  In  1891,  a  man 
named  Wesley  died,  and  four  members  of  his  family  were  made  seriously 
ill,  by  drinking  gooseberry  wine  stored  in  a  cask  in  which  a  weed-killer 
had  been  sent  out.  Each  fluid  ounce  of  the  wine  was  found  by  the  editor 
to  contain  nearly  six  grains  of  arsenious  acid.  It  was  noted  that  no  one, 
except  the  man  who  died,  had  any  cramp  in  the  calves  of  the  legs. 
Several  other  deaths  occurred  about  the  same  time  from  these  weed- 
killers ;  and  in  1891  an  extensive  series  of  cases  of  poisoning  by  sugar 
into  which  a  weed-killer  had  leaked  during  transit  was  recorded  by  Thom. 
('  Lancet,'  1891,  I.  p.  900.) 

Fly-ivater  is  a  name  applied  to  solutions  of  various  arsenical  compounds 
in  water.    Mixtures  of  this  kind  are  formed  by  dissolving  one  part  of  the 
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arsenite  of  sodium  or  potassium  and  two  parts  of  sugar  in  twenty  parts 
of  water.  Paper  soaked  in  this  solution,  and  dried,  is  used  for  poisoning 
flies ;  and  perhaps  this  is  the  safest  form  in  which  arsenic  can  be  used 
for  such  a  purpose.  A  case  of  poisoning  by  flyrwater,  in  which  two 
grains  and  a  half  of  arsenious  acid  destroyed  the  life  of  an  adult  in 
thirty-six  hours,  is  reported.  ('Med.  Gaz.,'  vol.  39,  p.  116.)  In  1884, 
two  women  were  convicted  of  the  murder  of  the  husband  of  the  younger 
of  them  by  means  of  arsenic.  They  had  procured  fly-papers,  soaked  them 
in  wrater,  and  administered  the  liquid  to  the  deceased.  It  is  known  that 
several  persons  were  in  this  way  murdered  by  these  women.  (Beg.  v. 
Flannigan  and  Higgins,  Liverpool  Winter  Ass.,  1884.)  According  to  the 
editor's  analysis,  an  ordinary  fly-paper  of  about  the  area  of  a  page  of 
this  book  contains  five  grains  of  arsenic.  Fly-powder  is  a  dark-coloured 
mixture  of  metallic  arsenic  and  arsenious  acid. 

Arsenite  op  Copper.  Scheele's  Green.  Emerald  Green. — This 
is  the  only  metallic  arsenite  which  is  met  with  in  commerce  and  the  arts, 
and  it  constitutes,  wholly  or  in  part,  a  great  variety  of  green  pigments, 
known  as  emerald  green  (aceto-arsenite  of  copper)  employed  for  paper- 
hangings,  mineral  green,  Brunswick,  Schweinfurt,  or  Vienna  green.  It 
is  thus  found  in  the  form  of  oil-paint,  in  cakes  of  water-colours,  wafers, 
adhesive  envelopes,  or,  rarely,  spread  over  confectionery  ;  and  lastly,  and 
most  abundantly,  in  various  kinds  of  green  decorative  papers  used  for 
covering  the  walls  of  rooms. 

Symptoms  and  Effects. — Although  arsenite  of  copper  is  insoluble  in 
water,  it  is  sufficiently  soluble  in  the  acid  fluids  of  the  stomach  to  be 
taken  up  by  the  absorbents,  and  carried  as  a  poison  into  the  blood.  A 
boy,  aged  three  years,  swallowed  a  small  capsule  of  Scheele's  green,  used 
as  a  pigment.  In  half  an  hour  he  complained  of  violent  colic  :  there  was 
frequent  vomiting,^wTEh"purging,  cold  sweats,  intense  thirst,  and  retrac- 
tion of  the  parietes  of  the  abdomen.  The  mouth  and  throat  were  stained 
of  a  deep-green  colour.  Hydrated  ferric  oxide  was  given  :  in  about  an 
hour  the  vomiting^ceased,  and  soon  afterwards  the  thirst  and  pain  in  the 
abdomen  abated.  The  next  morning  the  child  was  well.  In  another  case 
a  child,  a  year  old,  ate  several  pieces  of  a  cake  of  arsenite  of  copper  used 
for  colours.  Theresas  immediate  vomiting  of  a  liquid  containing  green- 
coloured  particles/of  the  arsenite,  but  there  were  no  other  urgent  symptoms. 
White  of  egg,  with  sugared  water,  was  given.  After  a  short  time  the 
child  became  pale  and  complained  of  pain  in  the  abdomen :  the  pulse  was 
frequent,  the  skin  cold^-and  there  was  great  depression.  Copious  purging 
followed,  soon  after  which  the  child  recovered.  (Galtier,  vol.  1,  p.  636.) 
In  the  cases  of  two  children  poisoned  by  confectionery  coloured  with  this 
substance,  the  chief  symptom  was  incessant  vomiting  of  a  light  green- 
coloured  liquid,  resembling  bile  diluted  with  water.  ('  Med.  Times,' 
April  28,  1849,  p.  507.)  The  symptoms  were  described  as  severe,  although 
the  quantity  of  poison  swallowed  was  small.  Under  the  use  of  an  emetic 
of  ipecacuanha,  the  children  recovered.  (See  also  '  Guy's  Hosp.  Rep.,' 
Oct.,  1850,  p.  218  ;  '  Med.  Gaz.,'  vol.  43,  p.  304 ;  '  Edin.  Month.  Journ./ 
July,  1851,  p.  1  ;  and  'Lancet,'  1859,  I.  p.  237.)  In  two  cases  in  1853, 
a  small  quantity  of  a  confectionery  ornament,  coloured  with  arsenite  of 
copper,  proved  fatal  to  two  children.  The  symptoms  and  appearances 
were  those  of  poisoning  by  arsenious  acid.  The  quantity  taken  could  not 
have  been  above  two  or  three  grains.  The  children  picked  up  the  orna- 
ment in  the  street  and  shared  it  between  them.  The  poison  was  spread 
over  a  laj  er  of  sugar. 

In  a  case  which  was  the  subject  of  a  criminal  trial,  this  substance  was 
proved  to  have  caused  the  death  of  a  gentleman  by  reason  of  its  having 
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been  employed  to  give  a  rich  green  colour  to  some  blanc-mange  served  at 
a  public  dinner  : — the  person  who  employed  it  considering  that  emerald  or 
mineral  green  was  nothing  more  than  an  extract  of  spinach,  a  substance 
from  which  the  green  pigment  used  in  confectionery  is  made.  It  led  to 
death  under  the  usual  symptoms,  and  the  parties  were  convicted  of  man- 
slaughter and  sentenced  to  imprisonment.  (Reg.  v.  Franklin  and  Randall, 
Northampton  Sum.  Ass.,  1848.) 

Among  other  uses  of  this  noxious  compound,  it  has  been  employed  for 
imparting  a  bright  green  colour  to  the  shelves  of  bakers'  and  greengrocers' 
shops.  An  incident  which  occurred  to  the  author  will  show  that  food  may 
thus  acquire  an  arsenical  impregnation.  Several  loaves  of  bread  were 
supplied  to  him,  having  upon  the  undercrust  some  green-coloured  pigment, 
which  on  analysis  turned  out  to  be  arsenite  of  copper,  containing  about 
fifty  per  cent,  of  arsenic.  On  inquiry,  he  found  that  the  baker  had 
recently  painted  the  shelves  of  his  shop  with  this  pigment,  and  the  hot 
loaves  placed  upon  them  had  taken  off  a  portion  of  the  arsenical  paint. 
{'Med.  Times  and  Gaz.,'  April,  1854,  p.  326.) 

Another  form  of  poisoning  by  this  substance  which  has  attracted 
some  attention,  is  where  the  green  pigment  exists  in  the  state  of  vapour 
or  fine  dust,  and  comes  in  contact  with  the  membrane  of  the  lungs  or  with 
the  skin.  A  young  man,  after  having  been  engaged  for  nine  days  in 
printing  with  an  arsenical  green  pigment,  was  seized  with  irritation  and 
watery  discbarge  from  the  nose,  swelling  of  the  lips  and  nostrils,  and 
headache.  The  next  day  he  experienced  severe  colic,  and  great  muscular 
weakness :  but  these  symptoms  disappeared  in  about  eight  days.  It  is 
probable  that  in  this  case  arsenite  of  copper  had  been  taken  into  the  body 
through  the  mucous  membrane  of  the  lungs  in  the  state  of  fine  powder. 
According  to  Bouchardat  ('Ann.  de  Therap.,'  1846,  p.  209),  the  work- 
men who  handle  the  emerald-green  in  making  wall-papers  are  subject 
to  serious  disorders  of  health.  They  sometimes  suffer  from  eruptions  of 
the  skin — one  of  the  local  effects  of  poisoning  by  arsenic  (see  '  Assoc.  Med. 
Jour.,'  1856,  Sept.  6,  p.  757,  and  Sept.  20,  p.  810),  with  oedema  (watery 
swelling)  of  the  face,  and  boils  frequently  forming  in  the  scrotum.  There 
is  irritation  with  discharge  of  fluid  from  the  mucous  membrane  of  the 
nose,  and  abundant  salivation.  In  the  more  advanced  stage  there  are 
colicky  pains,  frequent  vomiting,  headache,  and  prostration  of  strength. 
('Ann.  d'Hyg.,'  1847,  2,  56 ;  a  paper  by  Vernois,  1859,  2,  pp.  107,  319; 
€asper's  ' Vierteljahrsschrift,'  1859,  2,  p.  8;  and  'Jour,  de  Chim.,'  1858, 
pp.  394,  397.) 

Wall-papers  covered  with  the  loosely  adhering  aceto-arsenite  of  copper 
were  formerly,  from  their  cheapness  as  well  as  their  brightness  of  colour, 
extensively  used  in  dwellings.  This  pigment  contains  fifty- nine  per  cent,  of 
arsenic,  and  from  some  of  these  papers  in  the  unglazed  state,  the  noxious 
material  may  be  easily  scraped  or  removed  by  friction.  A  square  foot  may 
yield  from  twenty-eight  to  seventy  grains  of  the  arsenical  compound,  and 
in  rooms  exposing  five  or  six  hundred  square  feet,  arsenic  is  thus  liable  to 
be  distributed  in  the  state  of  a  fine  dust  or  powder  through  the  air  of  a 
room.  This  poisonous  dust  has  been  detected  on  books,  picture-frames, 
furniture,  and  projecting  cornices  in  rooms  thus  papered.  Workmen  who 
hang  these  papers  or  who  strip  them  off  the  walls,  suffer  from  symptoms 
referable  only  to  the  action  of  arsenic.  (See  Husemann,  '  Jahresber.  der 
Toxicol.,'  1871,  p.  525,  and  'Pharm.  Jour.,'  1870,  p.  218;  also  'Lancet,' 
1870,  II.  p.  356.)  One  of  the  author's  friends  who  had  his  library 
papered  with  an  arsenical  wall-paper,  suffered  severely  from  symptoms  of 
arsenical  poisoning,  which  came  on  after  he  had  been  occupied  in  dusting 
his  books.     The  dust  contained  a  well-marked  quantity  of  arsenic. 
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Roussiu  has  traced  the  means  by  which  this  insoluble  poison  finds  its 
way  through  the  skin,  and  the  circumstances  under  which  it  may  be 
absorbed  by  the  unbroken  skin.  In  two  cases  which  proved  fatal  in 
1865,  the  workmen  suffered  chiefly  from  Aromiting  and  colicky  pains. 
The  skin  was  tinged  of  a  green  colour,  and  arsenic  was  detected  in  the  soft 
organs.  He  found  that  all  poisons  were  liable  to  be  absorbed  by  the 
unbroken  skin,  when  as  a  result  of  evaporation  a  solid  film  was  left  on 
the  surface.  Alcohol  and  other  solvents  of  fat  when  used  as  solvents  for 
the  poisonous  solid  would  favour  its  absorption  into  the  body.  ('  Ann. 
d'Hyg.,'  1807,  II.  pp.  179,  182.)  Kirchgiisser  has  published  an  elaborate 
paper  on  this  chronic  form  of  poisoning,  which  he  calls  '  Arsenicism.'  He 
has  collected  twenty-one  cases  of  poisoning,  as  the  result  of  persons 
inhabiting  rooms  the  walls  of  which  were  covered  with  this  green  arsenical 
pigment.  Some  of  these  proved  fatal.  The  poison  appears  to  have 
entered  the  body  in  the  form  of  a  fine  powder  or  dust.  Arsenic  was  in 
many  cases  detected  in  the  urine  of  the  patients.  (Horn's  '  Viei'tel- 
jahrsschr.,'  18G8,  2,  96;  also  'Ann.  d'Hyg.,'  1869,  I,  480.)  Delpech  has 
published  some  facts  which  show  that  similar  symptoms  of  poisoning 
have  arisen  from  a  person  occupying  a  room  filled  with  stuffed  birds  and 
animals,  in  the  preservation  of  which  an  arsenical  compound  had  been 
used.  Arsenic  was  found  in  the  dust  of  the  room  and  on  the  furniture. 
('Ann.  d'Hyg.,'  1870,  1,  314.) 

The  symptoms  produced  are  of  a  uniform  character,  showing  their 
origin  from  a  common  cause.  They  are  as  follows  : — dryness  and  irritation 
of  the  throat,  dry  cough,  irritation  of  the  mucous  membrane  of  the 
eyes  and  nostrils,  languor,  headache,  loss  of  appetite,  nausea,  colicky 
pains,  numbness,  cramp,  irritability  of  the  bowels  attended  with  mucous 
discharges,  great  prostration  of  strength,  sleeplessness,  a  feverish  con- 
dition, and  wasting  of  the  body.  These  symptoms  may  not  all  present 
themselves  in  any  one  case.  No  suspicion  of  the  cause  may  have  been 
entertained  until  all  ordinary  treatment  had  failed  to  impart  relief,  and  an 
analysis  of  the  paper  has  been  made.  The  connection  of  the  symptoms 
with  this  cause  appears  to  have  been  in  some  instances  clearly  established 
by  the  fact  that  after  the  removal  of  the  paper,  especially  from  bedrooms, 
the  symptoms  have  disappeared.  ('  Med.  Times  and  Gaz.,'  1871, 1,  p.  674.) 
It  is,  however,  proper  to  observe  that,  as  in  reference  to  the  manufacture 
•of  white  lead,  comparatively  few  of  those  who  are  exposed  suffer  from 
symptoms  of  poisoning. 

Various  deaths  from  the  use  of  these  arsenical  papers  are  recorded, 
and  it  is  probable  that  to  the  practice  of  covering  the  walls  of  sitting- 
and  bed-rooms  with  arsenic  many  insidious  cases  of  illness  and  chronic 
disease  may  be  referred.  The  arsenical  compound  has  also  been  much  used 
for  colouring  artificial  flowers,  wreaths,  and  tarlatan  dresses.  Dressmakers 
occasionally  suffer  seriously  from  this  form  of  poisoning.  Two  women 
were  employed  to  make  some  green  tarlatan  into  ball-dresses.  They 
noticed  an  unpleasant  smell  and  taste,  and  their  eyes  were  affected  during 
the  performance  of  the  work.  The  symptoms  from  which  they  suffered 
were  swelling  of  the  eyelids,  congestion  of  the  conjunctiva?,  and  copious 
secretion  of  tears.  The  one  most  affected  experienced  on  the  second  day 
salivation,  with  an  unpleasant  taste  in  the  mouth,  cramps  in  the  limbs, 
great  thirst,  restlessness,  and  difficulty  of  breathing.  These  symptoms 
lasted  in  one  patient  eight,  and  in  the  other  fourteen  days.  Riedel,  who 
describes  these  cases,  suffered  severely  from  a  similar  train  of  symptoms 
for  several  days,  as  a  result  of  handling  the  poisoned  dresses  for  the 
purpose  of  analysis.  He  found  that  the  stuff  contained  thirteen  per  cent, 
of  its  weight  of  arsenic.  (Husemann,  '  Jahresber.  der  Toxicol.,' 1871, 
VOL.  i.  u 
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p.  525  ;  1872,  p.  480.)  To  this  list  may  be  added  fke  case  of  a  lady  (July, 
1872)  who  suffered  severely  from  symptoms  of  arsenical  poisoning,  by 
reason  of  ber  having  worn,  on  one  occasion  only,  a  dress  of  tbis  descrip- 
tion. Paper  used  for  adhesive  envelopes,  for  wrapping  confectionery, 
children's  food,  isinglass,  chocolate,  &c,  is  also  occasionally  coloured  with 
arsenical  pigments. 

Analysis. — For  the  chemical  characters  of  Scheele's  Green,  see  page 
273.  The  pigment  called  Emerald  Green  is  a  mixture  of  acetate  and 
arsenite  of  copper.  Tbe  colour  is  most  intense  even  by  candle-light. 
The  presence  of  arsenic  in  this  compound  may  be  easily  detected  by  the 
tests  for  arsenic  (pp.  270-282)  ;  but  the  following  is  a  simple  method, 
which  admits  of  speedy  application.  A  slip  of  the  suspected  paper  should 
be  soaked  in  a  moderately  strong  solution  of  ammonia.  The  colour  is 
removed,  and  a  blue  amide  of  copper  is  formed  and  dissolved  in  a  few 
minutes.  This  result  establishes  only  the  presence  of  a  compound  of 
copper  soluble  in  ammonia.  If  the  ammonia  does  not  become  blue,  there 
is  no  copper  present :  if  it  does  become  blue,  a  crystal  of  nitrate  of  silver 
must  be  placed  in  a  white  saucer  and  a  small  portion  of  the  blue  liquid 
poured  over  it.  The  presence  of  arsenic  is  revealed  by  the  production  of 
yellow  arsenite  of  silver  over  the  surface  of  the  crystal  (page  273).  Another 
method  consists  in  adding  a  fragment  of  the  paper  to  boiling  stannous 
chloride,  acidulated  with  fuming  hydrochloric  acid.  Metallic  arsenic  is 
precipitated  of  a  brown  colour.  A  small  portion  of  the  paper  dissolved  in 
hydrochloric  acid  added  to  the  apparatus  represented  in  fig.  21,  page  280,. 
will  set  free  arsenic  in  the  form  of  arseniuretted  hydrogen. 

Arsenic  Acid.  Alkaline  Arsenates. — Arsenic  acid  is  an  artificial 
product  much  used  in  the  arts  and  manufactures.  Orfila  states  that  it  is  a 
more  powerful  poison  than  arsenious  acid,  but  he  does  not  adduce  any 
instance  in  support  of  this  opinion.  Maume,  on  the  contrary,  states  that 
it  is  less  poisonous  than  arsenious  acid.  Glover  ascertained  that  four  grains 
of  the  acid,  dissolved  in  two  drachms  of  water  and  introduced  into  the 
stomach  of  a  rabbit,  killed  the  animal  in  four  hours  with  the  symptoms  of 
irritant  poisoning,  and  an  affection  of  the  nervous  system.  ('  Ed.  Med. 
and  Surg.  Jour.,'  vol.  58,  p.  121.) 

Arsenic  acid  was  formerly  employed  in  the  manufacture  of  magenta, 
rosaniline,  and  other  colours  from  aniline.  There  is  reason  to  believe  that 
the  colour  is  sometimes  sent  into  the  market  contaminated  with  arsenic. 
Rieckher  found  from  one  to  seven  per  cent,  of  arsenic  acid  in  the  red 
colours  supplied  by  good  manufacturers,  and  frequently  arsenious  acid  was 
also  present.  ('Med.  Times  and  Gaz.,'  1870,  I.  617.)  As  these  red 
compounds  are  used  for  giving  a  beautiful  red  colour  to  liqueurs,  syrups, 
raspberry  vinegar,  and  sugar  sweatmeats,  there  is  a  possibility  that 
accidents  may  occur  from  their  use.  They  are  rich  in  tint  and  of  great 
cheapness.  ('  Med.  Times  and  Gaz.,'  1870,  I.  pp.  46,  84.)  The  injurious 
effects  of  several  of  these  coal-tar  pigments  when  used  for  dyeing  socks 
and  gloves  has  been  ascribed  to  the  arsenic  contaminating  the  dyes,  but 
perhaps  in  most  instances  incorrectly. 

Analysis. — Arsenic  acid  is  a  white  non-crystalline  deliquescent  solid. 
1.  It  is  not  entirely  volatilized  when  heated  on  platinum- foil  in  the  flame 
of  a  lamp.  2.  It  is  very  soluble  in  water,  forming  a  highly  acid  solution. 
3.  It  is  precipitated  of  a  brick-red  colour  by  nitrate  or  ammonio-nitrate 
of  silver.  In  these  characters  it  differs  from  arsenious  acid.  4.  It  yields 
readily  an  arsenical  sublimate  when  heated  with  charcoal.  5.  It  yields  de- 
posits by  Reinsch's  process  (page  274),  but  less  readily  than  arsenious  acid. 

The  arsenates  of  potassium  and  sodium  must  be  regarded  as  active 
poisons,  although  there  are  but  few  instances  on  record  in  which  life  has 
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been  destroyed  by  them.  The  tests  are  the  same  as  for  arsenic  acid. 
Arsenic  acid  and  the  arsenates  yield  a  brown  deposit  of  metallic  arsenic 
when  added  to  a  boiling  solution  of  stannous  chloride  (see  page  270).  A 
coarse  sort  of  blotting-paper,  soaked  in  a  solution  of  arsenate  of  potassium, 
is  extensively  sold  for  killing  flies  under  the  name  of  '  Papier  Moure?  It 
has  been  erroneously  represented  that  the  substance  with  which  it  is 
impregnated  is  not  poisonous  to  human  beings.  ('  Lancet,'  18G0, 1,  p.  145  ; 
also  <  Ann.  d'Hyg.,'  1860,  1,  292.) 

Sulphides,  or  Sulphorets  op  Arsenic.  Orpiment. — Orpiment,  or 
yellow  arsenic,  owes  its  poisonous  properties  to  the  presence  of  a  variable 
proportion  of  arsenious  acid,  sometimes  amounting  to  as  much  as  thirty 
per  cent,  of  its  weight.  The  editor  met  with  a  fatal  case  in  1865.  Orpi- 
ment is  much  employed  in  the  arts,  in  painting,  dyeing,  paper-staining, 
and  even  in  the  colouring  of  toys,  but  is  not  often  used  as  a  poison. 
In  December,  1859,  six  persons  suffered  from  the  usual  symptoms  of 
poisoning  by  arsenic,  owing  to  their  having  eaten  Bath  buns.  It 
was  found  that  a  confectioner  at  Clifton  had  used,  as  he  supposed, 
chrome  yellow  (chromate  of  lead),  to  give  the  buns  a  rich  yellow  colour, 
and  make  them  saleable  ;  but  the  chemist  to  whom  he  applied  had 
ignorantly  supplied  him  with  orpiment.  This  wholesale  system  of 
poisoning  is  one  of  the  attendant  evils  of  adulterating  articles  of  food. 
The  Bradford  lozenge  cases  (Nov.,  1858)  furnish  a  remarkable  instance  of 
the  impunity  attendant  upon  acts  of  this  kind.  A  confectioner,  intending 
to  adulterate  lozenges  with  plaster  of  Paris,  mixed  with  them  a  quantity 
of  white  arsenic  which  had  been  supplied  to  him  through  mistake  for  the 
plaster.  More  than  200  persons  partook  of  these  poisoned  lozenges,  and 
suffered  the  usual  effects.  Seventeen  persons  died:  twelve  from  acute 
poisoning,  and  five  from  the  secondary  effects.  A  trial  took  place,  but 
the  law  could  not  fix  the  responsibility  for  the  act  upon  any  person. 
Orpiment  mixed  with  lime  is  extensively  used  in  the  processes  of  fel- 
mongering  and  tanning,  for  the  purpose  of  removing  the  wool  of  the 
sheep  from  the  hide.  The  editor  has  seen  severe  injuries  result  from  the 
mixture  coming  accidentally  into  contact  with  the  skin  of  those  engaged 
in  the  trade. 

Symptoms  and  Appearances. — Orpiment  produces  symptoms  and  appear- 
ances similar  to  those  caused  by  arsenious  acid;  but  the  dose  required  to 
destroy  life  varies  according  to  the  proportion  of  arsenious  acid  with  which 
it  happens  to  be  mixed.  This  is  not  a  common  form  of  poisoning ;  the 
yellow  colour  of  the  poison  would  lead  to  suspicion  :  but  by  reason  of 
this  colour,  orpiment  may  be  given  or  taken  by  mistake  for  mustard  or 
turmeric.  In  one  case,  two  persons  partook  of  some  porridge,  in  which 
orpiment  had  been  put  by  mistake  for  turmeric.  They  suffered  from 
continual  vomiting,  burning  pain  in  the  stomach,  and  collapse.  One,  an 
old  man,  died  in  twenty-two  hours ;  the  other,  a  boy,  recovered.  On 
inspection,  there  was  violent  inflammation  of  the  gullet  and  stomach,  the 
mucous  coat  of  the  latter  being  softened  and  thickened.  There  was  a 
gangrenous  spot,  one  inch  in  diameter,  in  the  gullet;  and  another  in  the 
stomach,  three  inches  in  extent.  (Wharton  and  Stille, '  Med.  Jur.,'  p.  434.) 
According  to  Cbevers  ('  Med.  Jur.  for  India,'  p.  74),  orpiment  is  much 
used  in  India  both  as  a  medicine  and  as  a  poison.  He  refers  to  eight 
instances  in  which  this  poison  was  found,  either  in  food,  or  in  the  stomachs 
of  persons  who  had  died  under  symptoms  of  irritant  poisoning.  Orpiment 
and  realgar  (another  sulphide  of  arsenic)  are  sold  openly  in  India,  and 
are  used  as  depilatories.  Orpiment  has  been  known  to  cause  death  by 
external  application  as  a  depilatory.    (See  'Ann.  d'Hyg.,'  1834,  459.) 

Analysis. — The  powdered  sulphide  yields  a  solution  of  arsenious  acid  on 
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boiling  it  in  water  acidulated  with  hydrochloric  acid.  It  readily  gives  the 
well-known  sublimates  of  metallic  arsenic,  both  with  soda-flux  and  ferro- 
cyanide  of  potassium  (see  p.  270).  Organic  mixtures. — The  sulphide  being 
insoluble  in  water,  it  is  in  general  easily  separated  mechanically,  by  allow- 
ing the  matters  mixed  with  it  to  become  dry  upon  bibulous  paper.  If  it 
cannot  be  separated  mechanically,  the  organic  matter  suspected  to  contain 
it  should  be  dried  and  evaporated  to  dryness  with  strong  nitric  acid,  until  it 
is  destroyed.  Any  arsenic  will  then  be  found  under  the  form  of  arsenic 
acid,  soluble  in  water  (see  p.  290). 

In  Reg.  v.  Sturt  (Lewes  Lent  Ass.,  1863),  a  novel  question  arose  re- 
specting this  compound.  There  was  some  reason  to  believe  that  the 
deceased  woman  had  died  from  the  effects  of  arsenic  administered  in  con- 
fectionery. White  arsenic  was  found  in  the  stomach,  and  a  question  was 
put  by  the  judge,  as  well  as  by  the  counsel  for  the  prisoner,  whether  the 
confectioner  might  not  have  used  yellow  arsenic  by  mistake  in  order  to  give 
a  colour,  and  this  yellow  arsenic  have  been  converted  in  the  deceased's 
body  in  twenty-four  hours  into  white.  It  need  hardly  be  remarked  that 
the  yellow  colour  is  an  essential  character  of  orpiment.  White  may  be 
converted  into  yellow  arsenic  in  the  dead  body,  but  yellow  cannot  be  spon- 
taneously changed  into  white  arsenic. 

Chloride  of  Arsenic. — This  is  an  official  solution  of  arsenic  in  diluted 
hydrochloric  acid.  It  contains  one  per  cent,  of  arsenious  acid.  It  is  a 
highly  poisonous  preparation,  and  by  a  case  in  Guy's  Hospital  in  May, 
1857,  this  statement  is  confirmed.  A  woman  took  three  doses  in  a  period 
of  twenty-four  hours.  The  quantity  of  arsenic  thus  taken  was  not  more 
than  the  tenth  part  of  a  grain,  and  yet  the  symptoms  which  followed  were 
of  a  severe  kind,  resembling  those  of  chronic  poisoning.  These  were  con- 
striction of  the  throat,  pain  and  irritation  of  the  stomach  and  bowels, 
tingling  and  numbness  of  the  hands  and  feet,  loss  of  muscular  power,  and 
a  feeling  of  extreme  depression.  The  medicine  (a  poison)  was  withdrawn, 
and  the  patient  slowly  recovered.  It  seems  that  she  had  not  taken  arsenic 
previously ;  and  there  was  no  evidence  of  the  existence  of  a  peculiar 
susceptibility  to  the  effects  of  arsenic.  The  quantity  taken  was  very 
small  to  produce  such  alarming  effects.  The  usual  medicinal  dose  of  this 
solution  is  from  three  to  ten  minims. 

Analysis. — This  compound  is  obtained  in  the  separation  of  arsenic  from 
organic  solids  by  distillation  (see  page  277).  It  may  be  tested  by  the  pro- 
cesses of  Marsh  and  of  Reinsch,  as  there  described.  When  boiled  with 
stannous  chloride,  it  is  decomposed,  and  metallic  arsenic  of  a  brown-black 
colour  is  deposited. 

Arseniu retted  or  Arsenetted  Hydrogen. — This  is  a  gaseous  poison 
of  arsenic,  producing,  when  respired  in  small  quantity,  very  serious  effects 
upon  the  system.  It  has  already  occasioned  death  in  several  instances. 
(See  '  On  Poisons  ; '  '  Chem.  News,'  Dec.  26,  1863,  p.  307 ;  '  Jahresber. 
der  Toxicol.,'  1871,  p.  522.) 

In  1892,  two  deaths  occurred  at  Llanelly  from  the  inhalation  of  an 
impure  form  of  this  gas.  Two  men  dissolved  in  hydrochloric  acid,  in 
an  open  tube,  a  mixture  of  metals  containing  0'8  per  cent,  of  arsenic  and 
some  antimony.  The  gases  liberated  would  contain  both  arseniuretted  and 
antimoniuretted  hydrogen  gases.  One  of  the  three  men  engaged  in  the 
operation  was  exposed  to  the  fumes  for  ten  or  fifteen  minutes.  About  six 
hours  after  he  was  seized  with  diarrhoea  and  severe  abdominal  pains ;  on 
the  following  day  he  was  jaundiced  ;  on  the  sixth  day  he  seemed  better  ; 
and  on  the  seventh  day  paralysis  of  the  arms  and  legs  supervened,  and  he 
died  suddenly.  One  of  the  assistants  suffered  from  similar  symptoms, 
and  died  on  the  tenth  day.    ('  Public  Health,'  vol.  iv.,  1892,  p.  317.) 
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CHAPTER  21. 

POISONING  BY  MERCURY — CORROSIVE  SUBLIMATE  —  SYMPTOMS — CHRONIC  POISONING 
—  FATAL  DOSE — APPEARANCES  AFTER  DEATH — PERIOD  AT  WHICH  DEATH  TAKES 
PLACE — CHEMICAL  ANALYSIS — PROCESS  FOR  MERCURY  IN  ORGANIC  LIQUIDS — 
WHITE  AND  BED  PRECIPITATES — OTHER  MERCURIAL  COM  POUNDS. 

Metallic  Mercury  is  not  usually  regarded  as  a  poison.  A  large  quantity 
of  it  in  the  fluid  state  may  often  be  swallowed  without  affecting  health,  or 
without  causing  more  uneasiness  than  that  which  may  arise  from  its  great 
weight.  It  may,  however,  when  swallowed  produce  salivation  and  the  other 
constitutional  effects  of  mercury.  It  rapidly  passes  through  the  bowels. 
If  the  mercury  is  breathed  or  swallowed  in  a  state  of  vapour,  or  if  applied 
to  the  skin  or  mucous  membranes  in  a  state  of  minute  mechanical  division, 
in  which  state  it  appears  to  be  easily  susceptible  of  oxidation,  it  is  liable  to 
be  absorbed,  and  to  produce  a  poisonous  action  on  the  body.  The  effects 
are  principally  manifested  by  salivation,  trembling  and  involuntary 
motions  of  the  limbs,  loss  of  appetite,  and  emaciation.  These  symptoms 
are  occasionally  seen  in  workmen  engaged  in  trades  in  which  they  are 
exposed  to  the  inhalation  of  mercurial  vapours.  Cases  of  mercurial  poison- 
ing are  not  so  frequent  as  those  of  poisoning  by  arsenic.  In  England 
and  Wales,  in  the  year  1891,  six  deaths  from  mercurial  poison  were 
recorded. 

Blue  pill  and  mercurial  ointment  are  preparations  in  which  mercury  is 
finely  divided,  and  probably,  as  in  the  mixture  of  mercury  and  chalk,  more 
or  less  oxidized.  A  woman  is  reported  to  have  died  froru  taking  excessive 
doses  of  blue  pill.  ('  Med.  Times  and  Gaz.,'  1863,  1,  p.  466.)  Blue  or 
mercurial  ointment,  which  contains  nearly  half  its  weight  of  mercury,  has 
attracted  attention  by  reason  of  its  poisonous  effects  on  cattle.  It  is 
employed  for  the  purpose  of  dressing  sheep,  in  place  of  arsenic,  and  twenty- 
five  tons  of  this  ointment  were  sold  in  one  year  by  a  druggist  in  Boston, 
chiefly  to  farmers.  Sheep  poisoned  with  mercurial  ointment  have  been 
sent  for  sale  to  the  dead-meat  markets  in  London.  This  is  an  un- 
suspected source  of  noxious  food  to  human  beings. 

Mercury  with  chalk  is  commonly  regarded  as  an  innocent  medicinal 
compound  of  the  metal  ;  but  if  long  kept  and  exposed  to  light  a  portion  of 
the  mercury  passes  to  the  highest  state  of  oxidation,  and  thus  produces  a 
poisonous  effect  upon  the  system.  This  may  account  for  the  severe 
symptoms  which  have  sometimes  resulted  from  this  preparation  in  me- 
dicinal doses.  Duncan  and  Seely  state  that  in  one  specimen  which  should 
have  contained  375  parts  of  metallic  mercury,  4"05  parts  had  become 
converted  into  black  mercurous  oxide,  and  22-25  parts  into  red  mercuric 
oxide. 

Corrosive  Sublimate. — This  substance  has  received  a  variety  of  chemi- 
cal names.  It  has  been  at  various  times  called  Oxymuriate,  Chloride, 
Bichloride,  Mercuric  Chloride,  and  Perchloride  of  Mercury.  To  prevent 
any  confusion  from  scientific  chemical  nomenclature,  the  old  and  popular 
name  of  Corrosive  Sublimate,  expressing  the  principal  properties  of  the 
substance,  is  here  retained.  It  is  commonly  seen  under  the  form  of  heavy 
crystalline  masses,  or  of  a  white  crystalline  powder.  Its  taste  is  powerfully 
austere  and  metallic,  so  that  no  poisonous  quantity  of  it  could  be  easily 
swallowed  without  a  person  becoming  immediately  aware  of  it.  It  is  very 
soluble  in  water,  hot  or  cold,  and  speedily  sinks  in  it,  in  which  properties 
it  differs  strikingly  from  arsenic.   One  hundred  grains  of  a  cold  saturated 
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solution  hold  dissolved  about  seven  grains  of  corrosive  sublimate  ;  and 
one  hundred  parts  of  boiling  water  (212°  F.)  will  dissolve  sixty  parts  of 
the  poison.    It  is  also  readily  dissolved  by  alcohol  and  ether. 

Symptoms. — The  symptoms  produced  by  corrosive  sublimate  generally 
come  on  immediately,  or  within  a  few  minutes  after  the  poison  has  been 
swallowed.  In  the  first  place  there  is  perceived  a  strong  metallic  taste 
in  the  mouth,  often  described  as  a  coppery  taste  ;  and  there  is  during  the 
act  of  swallowing  a  sense  of  constriction  almost  amounting  to  suffoca- 
tion, with  burning  in  the  throat,  extending  downwards  to  the  stomach. 
In  a  few  minutes  violent  pain  is  felt  in  the  abdomen,  especially  in 
the  region  of  the  stomach,  and  increased  by  pressure.  Pain  in  the 
abdomen  has  been  sometimes  wholly  absent.  There  is  nausea,  with 
frequent  vomiting  of  long  stringy  masses  of  white  mucus,  mixed  with 
blood  ;  and  this  is  followed  by  profuse  purging.  The  countenance  is 
sometimes  swollen  and  flushed,  in'other  cases  it  has  been  pale  and  anxious. 
The  pulse  is  small,  frequent,  and  irregular,  and  is  scarcely  perceptible 
when  the  symptoms  become  aggravated.  The  tongue  is  white  and 
shrivelled — the  skin  cold  and  clammy,  the  respiration  difficult ;  and  death 
is  commonly  preceded  by  fainting,  convulsions,  or  general  insensibility. 
The  external  parts  of  the  mouth,  when  examined,  are  swollen,  and  some- 
times present  an  appearance  as  if  the  cavity  has  been  washed  with  a 
solution  of  nitrate  of  silver :  the  lips  are  often  swollen.  Suppression  of 
the  urine  has  also  been  frequently  noticed  among  the  symptoms.  It 
existed  in  a  well-marked  case  of  poisoning  by  this  substance :  the 
patient  lived  four  days,  but  did  not  pass  any  urine  during  the  whole  of 
this  time.  ('  Guy's  Hosp.  Rep.,'  1844,  p.  24.)  This  symptom  was  ob- 
served in  a  case  reported  by  Wegeler  (Casper's  '  Wochenschrift,'  Jan.,  1846, 
p.  30),  in  which  a  youth,  get.  17,  swallowed  three  drachms  of  this  ^poison, 
and  died  on  the  sixth  day.  During  the  last  three  days,  no  urine  was 
secreted.  The  case  was  otherwise  remarkable  from  the  fact  that  no  pain 
was  experienced  on  pressure  of  the  abdomen,  and  that  the  pulse  underwent 
no  change  until  shortly  before  death.  In  another  case,  in  which  twenty 
grains  of  corrosive  sublimate  in  solution  were  swallowed,  suppression  of 
urine  and  salivation  came  on  on  the  third  day,  and  the  patient  died  on 
the  ninth  day.  ('Lancet,'  Dec.  13  and  27,  1845,  pp.  650,  698.)  In 
another  case  the  quantity  of  urine  secreted  was  small,  and  it  produced  a 
scalding  pain  when  voided.  ('  Prov.  Med.  Jour.,'  Nov.  18,  1843,  p.  126.) 
In  this  instance  there  was  no  purging. 

The  external  application  of  corrosive  sublimate  to  tumours  or  ulcers 
may  destroy  life  with  all  the  usual  symptoms  of  acute  mercurial  poisoning. 
At  the  Winchester  Lent  Assizes,  1859  (Beg.  v.  Crook),  a  quack  was  con- 
victed of  manslaughter  by  applying  corrosive  sublimate  in  powder  to  a 
cancerous  tumour  in  the  face  of  deceased.  The  man  suffered  from  the 
usual  symptoms.  After  death  the  bowels  were  found  extensively  inflamed 
and  ulcerated.  Corrosive  sublimate  was  detected  in  the  diseased  part.  A 
girl,  ast.  9,  died  from  the  effects  of  this  poison,  locally  applied  to  the  scalp 
for  the  treatment  of  ringworm.  The  liquid  applied  was  alcohol  containing 
eighty  grains  of  corrosive  sublimate  to  the  ounce.  She  suffered  from  mer- 
curial poisoning  in  a  severe  form,  and  died  on  the  fifth  day  after  the  appli- 
cation. (See'Pharm.  Jour.,'  Sept.  9,  1871,  p.  216;  '  Lancet,' 1871,  II. 
413  ;  and  '  Med.  Times  and  Gaz.,'  1871,  II.  353.)  No  idiosyncrasy  is  re- 
quired to  account  for  death  under  such  circumstances.  In  the  first  edition 
of  the  author's  work  '  On  Poisons  '  (1848),  p.  394,  fatal  cases  are  related  of 
poisoning  by  corrosive  sublimate  through  the  unbroken  skin.  Two  brothers 
thus  lost  their  lives,  the  one  dying  on  the  fifth  and  the  other  on  the  eleventh 
day.    Some  persons  exhibit  a  peculiar  idiosyncrasy  towards  mercurial  pre- 
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parations.  la  1881,  the  editor  was  consulted  respecting  a  lady  whose  life 
was  brought  into  jeopardy  by  the  administration  of  one  dose  of  l-32nd  of 
a  grain  of  corrosive  sublimate.  There  were  the  symptoms  of  severe  irritant 
poisoning,  and  collapse,  followed  by  salivation.  It  was  clearly  demonstrated 
by  two  independent  analyses  that  the  single  dose  of  medicine  contained 
only  the  l-32nd  of  a  grain  of  the  poison. 

This  poison  differs  from  arsenic  ;  1,  in  having  a  well-marked  taste  ;  2, 
in  producing  violent  symptoms  in  a  few  minutes  ;  and  3,  in  the  fact  that 
the  evacuations  are  more  frequently  mixed  with  blood.  The  symptoms 
produced  by  corrosive  sublimate,  in  the  first  instance,  resemble  those  of 
cholera  ;  if  the  individual  should  survive  several  days,  they  are  more  like 
those  of  dysentery — violent  straining,  and  mucous  discharges  mixed  with 
blood,  being  very  frequently  observed. 

Slotv  or  chronic  poisoning. — The  symptoms  are  much  modified  when  the 
poison  is  taken  in  small  doses  at  intervals  for  some  days  or  weeks.  There 
are  colicky  pains,  with  nausea,  vomiting,  general  uneasiness,  and  depression. 
The  salivary  glands  become  inflamed  and  painful ;  the  tongue  and  gums 
are  red,  swollen,  and  sometimes  ulcerated,  and  there  is  foctor  of  the  breath. 
A  deep  blue  line,  somewhat  like  that  observed  in  poisoning  by  lead,  is 
sometimes  found  around  the  edges  of  the  gums.  The  patient  experiences 
difficulty  of  swallowing  and  breathing.  The  constitutional  effects  are 
indicated  by  looseness  of  the  bowels,  difficulty  of  breathing,  spitting  of 
blood,  cough,  general  trembling  or  convulsive  movements  of  the  limbs  and 
palsy,  with  slow  fever  and  emaciation,  under  which  the  patient  sinks. 
One  of  the  most  marked  effects  of  slow  or  chronic  poisoning  by  mercurial 
preparations  is  salivation,  or  ptyalism,  indicated  by  an  increased  flow  of 
saliva.  This  is  by  no  means  a  necessary  symptom  in  cases  of  acute 
poisoning  by  corrosive  sublimate,  but  it  not  unfrequently  shows  itself 
about  the  second  or  third  day.  In  some  instances  the  patient  dies  too 
rapidly  for  this  effect  to  follow  ;  but  even  when  he  survives  some  days, 
salivation  is  not  always  observed.  In  placing  reliance  upon  this  symptom, 
it  must  be  remembered  that  salivation  may  arise  from  a  variety  of  causes 
irrespective  of  the  use  of  mercury.  Another  result  is  the  peculiar  mer- 
curial erethism,  as  it  is  termed,  or  affection  of  the  nervous  system.  There 
is  great  mental  excitability  of  the  patient  to  external  impressions.  An 
unusual  word  disturbs  him ;  and  the  question  of  the  physician  may  cause 
him  to  grow  pale,  stammer,  and  become  profoundly  agitated.  He  is 
anxious  without  reason,  sleepless,  and  disturbed  by  dreams.  This  con- 
dition after  a  variable  period  passes  into  the  stage  of  mercurial  tremor,  or 
'  trembles '  as  it  is  vulgarly  termed.  The  tremor  begins  in  the  tongue, 
face,  and  arms,  as  a  slight  quivering,  especially  noticeable  when  the  patient 
speaks  ;  and  it  increases  till  convulsive  twitchings  are  produced,  extend- 
ing over  the  whole  body,  and  sometimes  rendering  locomotion  impossible. 
The  tremor  disappears  during  sleep ;  and  is  increased  by  the  slightest 
attempt  at  voluntary  effort,  or  by  mental  emotion  of  any  kind.  If  the 
patient  be  requested  to  hold  out  his  hand  or  to  protrude  the  tongue,  these 
acts  are  done  in  a  jerky  manner ;  and  attempts  to  walk  result  in  the  most 
grotesque  contortions.  As  mercury  may  be  easily  detected  in  the  saliva 
by  a  process  to  be  described  (see  page  301),  the  discovery  of  the  metal  in 
this  fluid  will  show  the  real  cause  of  the  salivation. 

Appearances  after  death. — These,  as  in  the  case  of  arsenic,  are  chiefly 
confined  to  the  stomach  and  bowels.  Corrosive  sublimate,  however,  affects 
also  both  the  mouth  and  throat ;  the  mucous  membrane  is  softened,  of  a 
white  or  bluish-grey  colour,  and.  sometimes  inflamed;  that  which  lines 
the  gullet  is  similarly  affected,  partly  corroded  and  softened.  The 
mucous  membrane  of  the  stomach  is  more  or  less  inflamed,  sometimes  in 
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patches ;  and  there  are  masses  of  black  extravasated  blood  found  beneath' 
it.  Occasionally  it  has  a  slate-grey  colour,  and  the  mucous  coat  beneath 
may  be  found  reddened.  A  case  occurred  in  Guy's  Hospital,  in  which  the 
mucous  membrane  was  simply  inflamed  :  it  much  resembled  the  condition 
presented  in  cases  of  arsenical  poisoning.  The  coats  of  the  stomach  are 
sometimes  corroded,  and  so  much  softened  that  they  cannot  be  removed 
from  the  body  without  laceration.  Similar  appearances  have  been  met 
with  in  the  small  and  large  intestines,  especially  in  the  caecum.  In  a  case 
in  which  twenty  grains  were  taken  (see  p.  294),  and  death  occurred  on 
the  ninth  day,  the  mucous  membrane  of  the  stomach  was  softened,  but 
there  were  no  well-marked  appearances  of  the  action  of  the  poison  on  this 
organ.  The  cajcum  had  been  the  seat  of  violent  inflammation,  the  whole 
surface  being  of  a  deep  black-red  colour,  and  there  were  patches  of  slough- 
ing in  the  coats.  ('Lancet,'  Dec.  27,  1845,  p.  700.)  In  a  case  in  which  a 
man  died  forty  hours  after  having  swallowed  one  hundred  and  twenty  grains 
of  corrosive  sublimate  in  powder,  the  mucous  membrane  of  the  stomach, 
duodenum,  upper  portion  of  the  ileum,  and  parts  of  the  large  intestines, 
were  found  of  a  bright  red  colour.  This  appearance  was  most  marked  at 
the  cascum  and  sigmoid  flexure  of  the  colon.  The  local  action  of  the 
poison  on  the  mouth  and  throat  was  in  this  instance  considerable.  ('  Edin, 
Month.  Jour.,'  Dec,  1851,  p.  532.)  Perforation  of  the  stomach  is  rare  as- 
an  effect  of  this  poison :  there  is,  perhaps,  only  one  case  on  record. 
Appearances  like  those  just  described  have  been  seen  in  the  alimentary 
canal,  not  only  where  the  case  has  terminated  fatally  in  a  few  hours,  but 
where  it  has  been  protracted  for  six,  eight,  and  even  eleven  days. 
(Chaussier,  '  Recueil  des  Memoires,'  p.  363.)  In  the  case  of  a  man,  ast. 
42,  who  swallowed,  by  mistake,  thirty  grains  of  the  poison  in  solution,  and 
who  died  on  the  twelfth  day,  the  stomach  was  found  empty,  and  the 
nracous  membrane  was  of  a  dull,  dark-red  colour,  chiefly  about  the  smaller 
curvature.  This  organ  was  softened,  and  near  the  intestinal  end  was 
grey,  pulpy,  and  gangrenous.  In  the  gullet,  the  lining  membrane  appeared 
to  have  been  stripped  off  in  shreds.  The  intestines  were  in  a  state  of 
intense  inflammation,  passing  into  gangrene.  The  other  viscera  presented 
no  particular  appearance.  In  this  case  the  symptoms  were  manifested  in 
a  few  minutes  :  there  was  a  burning  pain  extending  down  the  gullet  to 
the  stomach,  described  as  if  the  parts  were  on  fire  ;  there  was  no  mark  of 
corrosion  in  the  mouth  ;  there  was  a  sensation  as  if  the  throat  were  '  grown 
up  :  and  there  was  blood  in  the  vomited  matters  as  well  as  in  the  evacua- 
tions. There  was  no  salivation  at  any  period.  ('Med.  Times  and  Gaz.r' 
1859,  I.  p.  210.) 

Quantity  required  to  destroy  life. — The  smallest  doses  which  have  de- 
stroyed life  are  two  and  three  grains  respectively.  These  were  the  cases 
of  children  ;  the  quantities  were  accurately  determined  from  the  fact  of 
its  having  been  made  up  by  mistake  for  calomel,  which  it  was  intended 
to  prescribe.  ('Lancet,'  1845,  p.  297.)  It  is  probable  that,  under 
favourable  circumstances,  from  three  to  five  grains,  or  even  less,  would 
destroy  an  adult.  Persons  who  had  taken  large  doses  have  been  known 
to  recover  when  remedies  were  timely  administered,  or  early  vomiting  was. 
produced  ('  Med.  Times  and  Gaz.,'  1860,  I.  p.  162)  ;  and  sometimes  re- 
covery has^  been  wrongly  attributed  to  the  remedy.  A  man  swallowed 
eighty  grains  of  corrosive  sublimate  dissolved  in  whisky  and  water.  In 
ten  minutes  violent  vomiting  occurred.  A  mixture  of  albumen  and  milk 
was  first  given,  and  in  about  twenty-five  minutes,  gold-leaf  with  reduced 
iron  made  into  a  bolus.  Some  warm  water  had  been  previously  adminis- 
tered in  order  to  clear  the  stomach  of  any  albumen  or  mucus.  Vomiting- 
recurred  with  less  violence,  the  matters  being  mixed  with  gold-  leaf.  Qu. 
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the  next  day,  there  was  no  salivation,  and  in  about  eight  days  the  man 
perfectly  recovered.  ('  Amer.  Jour.  Med.  Sci.,'  Ap.,  1863,  p.  340.)  The 
recovery  was  attributed  to  the  gold  and  iron,  but  there  is  no  evidence  that 
the  metals  had  exerted  any  action  in  decomposing  the  corrosive  sub- 
limate ;  on  the  contrary,  the  particles  of  gold-leaf  rejected  after  the  ad- 
ministration of  the  antidote  were  apparently  unchanged.  The  recovery 
was,  doubtless,  due  to  the  early  vomiting,  and  the  free  use  of  albumen; 
and  milk. 

Period  at  which  death  tal-es  place. — In  an  acute  case,  a  person  com- 
monly dies  in  from  one  to  five  days  ;  but  death  may  take  place  much  sooner 
or  later  than  this.  In  the  shortest  fatal  case  on  record,  the  quantity  of 
poison  taken  was  not  ascertained,  but  the  man  died  in  less  than  half  an 
hour  ('  Ox  Poisons,'  Cor.  Sub.)  In  a  case  reported  in  the  'Edin.  Month. 
Jour.,'  1860,  vol.  1,  p.  958,  an  adult  who  took  from  60  to  80  grains  of  corro- 
sive sublimate,  did  not  die  until  the  twelfth  day.  On  the  first  day  there 
was  no  complaint  of  pain  in  the  gullet  or  stomach  ;  the  throat  was  pain- 
ful on  the  second  day,  and  the  mouth  and  gums  were  affected  on  the  third 
day.  On  the  eighth  day  the  man  had  apparently  recovered,  but  he 
gradually  became  weaker,  and  died  on  the  twelfth  day.  In  one  case 
('  Lancet,'  1862,  I.  p.  119),  a  large  dose  of  corrosive  sublimate  (112  grains)- 
caused  death  in  three  hours  and  a  quarter.  In  another,  which  occurred 
in  1861,  about  five  grains  of  corrosive  sublimate  caused  death  in  six  days  : 
in  both  cases  the  poison  was  taken  in  solution. 

In  the  above  '  Lancet '  case,  a  man,  ast.  54,  swallowed  two  pennyworth  of 
the  poison  (a  quarter  of  an  ounce)  at  11  a.m.  When  seen,  soon  afterwards, 
he  was  on  the  bed  in  a  state  of  great  prostration  ;  his  skin  was  blanched, 
and  covered  with  a  cold  clammy  perspiration  ;  he  vomited  a  thick,  stringy, 
glairy  substance.  There  was  intense  pain  over  the  abdomen,  and  great 
purging  with  discharge  of  blood  ;  the  pulse  was  scarcely  perceptible,  the 
tongue  and  the  interior  of  the  mouth  were  perfectly  white  from  the  local 
action  of  the  poison.  White  of  egg  was  given  freely,  and  a  mustard 
poultice  applied  to  the  abdomen.  At  one  o'clock  he  was  more  depressed.. 
At  a  quarter  past  two  he  expired.  An  inspection  was  made  twenty-four 
hours  after  death.  The  external  coat  of  the  stomach  was  of  a  deep  red 
colour.  The  mucous  membrane  internally  had  the  appearance  of  a  piece 
of  dark  crimson  velvet,  owing  to  the  large  quantity  of  blood  extravasated. 
The  intestines  here  and  there  were  reddened.  The  large  omentum  for 
about  an  inch  from  the  stomach  was  of  a  deep  crimson  hue.  The  other 
organs  were  healthy. 

In  the  other  case,  in  which  five  grains  of  the  poison,  dissolved  in 
vinegar,  were  swallowed  by  a  man,  ast.  25,  the  following  symptoms  were 
observed.  Immediately  after  swallowing  it,  he  felt  a  burning  heat  in 
his  throat,  and  vomited  freely.  In  two  hours,  there  was  great  pain  in  the 
abdomen,  he  passed  blood  in  his  evacuations,  and  brought  up  a  thick 
yellow  frothy  matter,  tinged  with  blood.  There  was  suppression  of  urine. 
He  died  on  the  sixth  day.  On  inspection,  the  gullet  presented  marks  of 
the  local  action  of  the  poison.  The  mucous  membrane  of  the  stomach  was 
reddened,  and  throughout  minutely  injected.  There  was  no  appearance 
of  corrosion.  The  small  intestines  at  their  lower  part,  as  well  as  the 
large  intestines,  were  deeply  injected.  The  caacum  was  but  slightly 
affected.  Seven  ounces  of  the  liver,  and  one-half  of  the  stomach, 
yielded  only  minute  traces  of  mercury.  The  greater  part  of  the  poison 
had  been  discharged  by  vomiting  or  by  elimination  during  the  six  days 
which  the  patient  survived.  Thus  in  spite  of  the  removal  of  the  poison 
from  the  stomach,  the  case  may  prove  fatal.  Eade  reported  a  case 
in  which  a  man  swallowed  a  lump  of  corrosive  sublimate  :  it  was  ejected 
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Fig.  23. 


from  liia  stomach  in  about  an  hour.  It  was  then  smooth  on  the  surface, 
and  weighed  about  one  drachm.  The  usual  symptoms  of  mercurial 
poisoning  followed,  with  suppression  of  urine.   There  was  slight  salivation 

on  the  fifth  day,  and  the  man  died  on  the 
eighth  day.  Mercury  was  found  in  the  liver. 
('Lancet,'  1870,  T.  p.  303.) 

Chemical  Analysis. — Corrosive  sublimate 
is  usually  seen  as  a  solid  in  heavy  crystals,  or 
in  the  form  of  a  white  crystalline  powder. 
1.  When  the  powder  is  heated  on  platinum- 
foil  it  melts,  and  is  volatilized  as  a  white 
vapour  without  leaving  any  residue.  2.  When 
heated  in  a  close  tube,  it  melts  and  forms  a 
sublimate,  consisting  of  prismatic  crystals  in 
stellate  groups.  3.  The  powder  is  changed 
in  colour  by  the  following  reagents :  iodide  of 
potassium  produces  a  bright  scarlet,  potash  a 
yellow,  and  sulphide  of  ammonium  a  black 
mass ;  ammonia  does  not  alter  its  colour. 
4.  The  mercury  and  chlorine  may  be  discovered  by  one  process.  Mix 
the  powder  with  four  parts  of  dried  carbonate  of  sodium  (obtained  by 
incinerating  the  bicarbonate),  until  the  residue  in  the  reduction-tube  fuses 
and  becomes  white.  A  sublimate  of  metallic  mercury  in  distinct  and  well- 
defined  globules  will  be  obtained.  Cut  off  the  end  of  the  tube  contain- 
ing the  fused  residue,  which  is  chloride  of  sodium  with  some  undecom- 
posed  carbonate.  Digest  it  in  water  with  nitric  acid,  and  apply  heat 
until  it  is  entirely  dissolved  :  then  add  nitrate  of  silver  to  the  solution. 
A  white  precipitate  of  chloride  of  silver,  insoluble  in  nitric  acid,  will  be 
at  once  produced.  The  solid  is  thus  proved  to  contain  both  mercury  and 
chlorine,  and  the  only  compound  of  these  elements  soluble  in  water  is 
corrosive  sublimate.  Corrosive  sublimate  is  dissolved  by  water  and  alcohol. 
A  few  drops  of  the  aqueous  solution  evaporated  on  a  glass  slide  yield 


Stellate  crystals  obtained  by  sublim- 
ing corrosive  sublimate,  magnified 
3Q  diameters. 


Fig.  24. 


Fig.  25. 


Trismatic  crystals  of  corrosive  subli- 
mate from  solution  in  water,  mag- 
nified 3  j  diameters. 


Crystals  of  corrosive  sublimate  from  a 
solution  in  alcohol,  magnified  80  dia- 
meters. 


slender  opaque  silky  prisms  (fig.  24).  The  crystals  obtained  from  the 
alcoholic  solution  are  larger  and  better  defined  (fig.  25).  When  a  weak 
solution  of  iodide  of  potassium  is  dropped  on  them,  they  acquire  a  bright 
scarlet  colour.  These  characters,  which  may  be  obtained  from  the  minutest 
crystal  and  only  one  drop  of  solution,  prove  that  the  body  dissolved  in  water 
4s  corrosive  sublimate  :  it  is  thus  distinguished  from  every  other  mineral 
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Fig.  27. 


Mercury  sublimed  in  globules,  from  cor- 
rosive sublimate,  in  a  reduction-tube. 
The  same,  magnified. 


poison,  and  all  other  substances  whatsoever.  1.  Stannous  chloride  added 
to  a  solution  of  corrosive  sublimate,  produces  a  dark  grey  precipitate, 
which,  after  it  has  been  boiled,  is  resolved 
into  globules  of  metallic  mercury  easily 
separable  by  filtration.  The  chloride 
should  be  strong  and  mixed  with  its 
volume  of  strong  hydrochloric  acid.  If 
while  boiling  the  mercurial  compound 
is  added  to  it,  there  is  an  immediate 
precipitation  of  metallic  mercury.  The 
same  result  is  obtained  with  all  com- 
pounds of  mercury  excepting  the  sul- 
phide. 2.  Sulphuretted  hydrogen  and 
sulphide  of  ammonium  produce,  at  first 
a  yellow,  and  then  a  black  sulphide,  not 
soluble  in  alkalies  or  diluted  acids.  3. 
If  the  liquid  is  acidulated,  and  bright 
copper  foil,  wire,  or  gauze  is  plunged 
into  it,  the  copper  will  acquire  a  silvery- 
white  deposit,  even  in  the  cold,  but  more 
rapidly  on  heating.  When  the  copper  with  the  metallic  deposit  is  heated 
in  a  tube,  globules  of  mercury  are  sublimed. 

In  Organic  Liquids. — The  liquid  should  be  separated  by  filtration  from 
any  insoluble  portions.  The  latter  should  be  pressed,  dried,  and  set  aside 
for  a  separate  analysis.  Any  heavy  sediment  may  be  obtained  by 
decantation,  dried,  weighed,  and  separately  examined.  A  slip  of  bright 
copper  foil  or  gauze  may  be  employed  as  a  trial  test  for  the  liquid 
portion.  In  place  of  copper,  a  small  electrolytic  couple,  made  by  twisting 
a  layer  of  gold-foil  round  a  layer  of  zinc-foil,  may  be  introduced.  The 
liquid  should  be  slightly  accidulated  with  hydrochloric  acid  and  warmed. 
The  metals  should  be  suspended  in  the  liquid  for  some 
hours.  If  the  mercurial  poison  is  present,  even  in  small 
quantity,  the  gold  will  sooner  or  later  lose  its  colour  and  be- 
come silvered,  while  the  zinc  will  be  wholly  or  in  part  dis- 
solved. The  slip  of  gold-foil  may  be  washed  in  water,  and 
afterwards  in  ether  and  dried.  It  should  be  divided  into 
two  equal  portions.  One  should  be  submitted  to  heat  in 
a  tube,  when  globules  of  mercury  will  be  obtained ;  the 
other  should  be  heated  with  a  few  drops  of  concentrated 
nitric  acid,  until  the  gold  has  reacquired  its  yellow  colour. 
On  evaporating  the  excess  of  acid  and  adding  a  solution  of 
stannous  chloride,  a  dark  grey  precipitate  of  metallic  mer- 
cury is  thrown  down.    It  may  be  remarked  that  sublimed  a  layer  oi  gom-iou 

.        in  t  ,  •  ,  mi         round  zmc-luil. 

mercury  is  wholly  unlike  any  other  volatile  substance.  Ihe 
perfect  sphericity  of  the  globules,  their  silvery  whiteness  by  reflected,  and 
complete  opacity  by  transmitted  light,  at  once  identify  them  as  metallic 
mercury.  The  sublimate  of  metallic  mercury  differs  from  that  of  arsenic 
in  the  fact  that,  when  heated,  it  sublimes  simply  as  a  metal  without  change. 
It  is  not  oxidized  (like  metallic  arsenic),  by  heating  it  in  a  reduction- 
tube,  but  is  simply  transferred  with  its  metallic  lustre  from  one  part  of 
the  tube  to  another.  The  mercurial  sublimate  is  soluble  in  nitro-hydro- 
chloric  acid,  yielding  on  evaporation  white  prismatic  crystals  of  corrosive 
sublimate. 

The  yellow  colour  of  the  gold  may  not  have  been  concealed  by  the 
mercurial  deposit,  owing  perhaps  to  its  great  tenuity.  Hence  it  is  always 
well  to  heat  the  gold  in  a  reduction-tube  before  coming  to  the  conclusion 
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that  mercury  is  absent.  The  tube  itself  may  not  show  a  sublimate  to  the 
naked  eye,  owing  to  the  minuteness  of  the  globules,  and  their  being  much 
scattered.  In  all  cases  it  should  be  examined,  at  first  with  a  low,  and 
subsequently  with  a  high  power  of  the  microscope.  Minute  strings  of 
globules,  varying  from  the  l-8000th  to  the  1-lG, 000th  of  an  inch  in 
diameter,  may  thus  be  detected.  They  are  frequently  deposited  in  a  kind 
of  chain  in  any  minute  crack  or  line  on  the  interior  of  the  glass  tube.  In 
the  event  of  a  doubt  existing  respecting  the  mercurial  nature  of  the  sub- 
limate, the  following  experiment  will  remove  it.  Cut  off  by  a  file  the 
portion  of  glass  on  which  they  are  deposited  :  introduce  this  into  a  wide 
short  tube,  with  a  few  drops  of  hydrochloric  and  half  the  quantity  of 
nitric  acid.  Evaporate  the  acid  liquid  to  dryness  on  a  sand-bath.  White 
prismatic  crystals  of  corrosive  sublimate  will  remain,  if  the  sublimate  was 
of  a  mercurial  nature,  and  too  great  a  heat  has  not  been  applied.  On 
touching  the  white  residue  cautiously  with  a  drop  of  solution  of  iodide 
of  potassium,  the  crystals  will  acquire  a  scarlet  colour. 

Another  method  of  analysis  may  be  sometimes  usefully  resorted  to. 
Place  the  suspected  organic  liquid  in  a  small  gold  capsule,  or  on  a  gold 
coin.  Acidulate  it  slightly  with  hydrochloric  acid,  and  touch  the  gold, 
through  the  acid  liquid,  with  a  slip  of  pure  zinc-foil,  or  with  a  steel  key. 
Mercury  will  be  deposited  in  a  white  silvery  stain  on  the  gold,  wherever 
the  two  metals  have  come  into  contact.  Wash  out  the  capsule  with  dis- 
tilled water,  and  add  a  few  drops  of  strong  nitric  acid.  Mercuric  nitrate 
is  thus  obtained,  which  may  be  tested  by  the  processes  above  described 
for  the  detection  of  mercuric  salts.  Any  solid  precipitates,  or  insoluble 
compounds  of  mercury,  may  be  dissolved  by  strong  nitric  acid,  and  the 
solution  tested  for  the  metal.  If  none  is  found,  the  dried  solid,  mixed 
with  dried  carbonate  of  sodium,  may  be  heated  in  a  tube,  when  mercury,  if 
present,  will  be  volatilized.  Organic  liquids  containing  any  of  the  poison 
dissolved  may  be  submitted  to  dialysis  by  the  method  already  described 
under  arsenic. 

Absorbed  and  eliminated  mercury. — Although  absorbed  mercury,  like 
other  metals,  is  eliminated  from  the  system,  yet  its  elimination  through 
the  ordinary  secretions  appears  to  be  slow,  and  subject  to  some  uncertainty 
with  respect  to  the  time  at  which  it  occurs,  as  well  as  to  the  duration  of 
the  process.  That  it  is  rapidly  absorbed  and  deposited  in  the  tissues  of 
the  organs,  is  undoubted ;  but  when  once  deposited,  the  period  for  its 
entire  elimination  can  scarcely  be  predicted.  Mercury,  in  a  man  or  animal 
labouring  under  its  immediate  effects,  is  not  so  readily  detected  in  the 
urine  as  arsenic.  Tuson  gave  to  a  mare,  at  first  four  grains,  and  after- 
wards five  grains  of  corrosive  sublimate  twice  a  day.  At  the  end  of 
fourteen  days,  he  tested  a  pint  of  urine  for  mercury,  but  he  found  none. 
After  a  lapse  of  three  weeks  it  was  easily  discovered  in  this  fluid.  The 
animal  then  left  the  infirmary.  In  a  case  of  chronic  poisoning  by  mer- 
cury, to  be  presently  mentioned  (see  p.  303),  mercury  could  not  be  detected 
in  twelve  ounces  of  urine  which  were  voided,  while  the  patient  was  labour- 
ing under  the  effects  of  the  absorbed  poison,  although  several  weeks  had 
elapsed,  and  mercury  was  detected  in  the  tissues  after  death. 

In  the  search  for  mercury  in  living  persons  labouring  under  this  poison, 
a  large  quantity  of  urine  should  be  examined,  and  an  analysis  made  at 
intervals.  The  urine  should  be  evaporated  to  dryness,  and  the  dry  residue 
or  extract  treated  by  the  following  process,  which  is  the  same  as  that 
required  for  the  tissues.  From  four  to  eight  ounces  of  the  liver  or  other 
organs  should  be  dried,  broken  up,  and  then  boiled  in  one  part  of  pure 
hydrochloric  acid  and  four  parts  of  water  until  dissolved.  The  acid  liquid 
may  be  strained  through  linen,  and  the  residue  pressed.    The  liquid,  if 
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small  sublimate  of  mercury,  mag- 
nified 124  diameters. 


in  large  quantity,  should  now  be  concentrated  by  gentle  evaporation,  and 
while  still  slightly  wai-m,  a  small  piece  of  copper-gauze  (proved  to  be  free 
from  mercury)  should  be  introduced,  at  the 
end  of  a  fine  platinum  wire,  into  the  acid 
liquid.  The  copper  may  acquire  a  white, 
grey,  or  silvery  tarnish  in  a  few  minutes  or 
not  until  after  twenty-four  hours.  It  should 
be  removed,  washed  in  water  and  in  alcohol, 
dried,  and  examined  by  a  low  power  of  the 
microscope.  The  deposition  of  any  white 
metal  on  the  copper  will  then  be  perceptible. 
It  may  be  rolled  into  a  pellet  and  heated  in  a 
dry  reduction-tube,  when  minute  globules 
will  appear  as  a  sublimate.  The  sublimate 
in  the  tube  should  be  examined  with  a  micro- 
scope, and  the  copper  should  in  all  cases  be 
heated,  whether  the  red  colour  of  this  metal 
appears  to  be  covered  or  not  by  any  deposit.  The  electrolytic  couple, 
described  on  p.  299,  may  also  be  employed  for  the  deposition  of  mercury. 

In  an  alleged  case  of  poisoning,  a  child  died  after  an  illness  of  twenty- 
two  hours.  Fourteen  hours  before  death,  two  grains  of  calomel  had  been 
given  to  it.  This  had  caused  much  purging,  and  mercury  was  found  in 
one  of  the  last  evacuations  passed.  Four  ounces  of  the  liver  were  treated 
as  above  with  hydrochloric  acid  and  water,  and  a  small  piece  of  pure 
copper  placed  in  the  acid  liquid  while  warm,  and  kept  there  for  about 
forty-eight  hours.  It  acquired  a  slight  silvery  lustre,  and  globules  of 
mercury  were  obtained  from  it  by  sublimation. 

If  arsenic  be  present  in  the  tissues  at  the  same  time,  and  the  acid 
mixture  is  boiled,  arsenic  and  mercury  will  be  deposited  together ;  and 
when  the  copper  is  heated,  the  globules  of  mercury  will  be  obtained 
intermixed  with  octahedral  crystals  of  arsenious  acid.  In  a  case  of 
exhumation  after  twenty-one  months'  burial,  these  mixed  sublimates  were 
obtained  by  the  examination  of  the  rectum 
of  the  deceased.  (Reg.  v.  Bacon,  Lincoln 
Sum.  Ass.,  1857.)  It  appeared  in  evidence 
that  arsenic  had  been  administered  to  the 
woman  a  day  or  two  before  death,  and  a  dose 
of  calomel  had  been  prescribed  more  recently. 
This  accounted  for  the  presence  of  the  mixed 
sublimates.  Small  quantities  of  mercury  are 
frequently  found  in  the  liver,  owing  to  the 
taking  of  mercurial  purgatives. 

Arsenic  is  not  readily  deposited  on  copper 
in  the  cold,  while  mercury  is  readily  deposited 
at  all  temperatures  from  acid  liquids.  It  is 
better,  however,  to  destroy  the  organic  matter 
by  means  of  chlorate  of  potassium  and  hydro- 
chloric acid,  as  in  the  procedure  for  arsenic  (see  p.  281),  evaporate  to 
dryness,  take  up  the  residue  with  acidulated  water,  and  then  immerse  in 
it  a  slip  of  gold-foil  wrapped  round  apiece  of  zinc  (p.  299).  In  the  course 
of  twenty-four  hours  the  gold-foil  will  acquire  a  white  coating  of  mercury 
.should  this  metal  be  present. 

In  the  living  body  mercury  is  eliminated  in  the  saliva  as  well  as  by 
the  urine ;  a  good  deal  passes  away  as  sulphide  in  the  faeces.  About  one 
drachm  of  the  saliva  will  suffice  for  the  detection  of  mercury  by  the  follow- 
ing process.    Acidulate  the  fluid  with  one-foiirth  of  its  volume  of  pure 
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hydrochloric  acid.  Immerse  in  this  a  portion  of  copper-gauze,  about  the 
sixteenth  of  an  inch  square,  attached  to  a  fine  platinum  wire.  Place  the 
tube  containing  the  liquid  in  a  warm  place  for  a  few  hours.  If  mercury 
is  present  in  the  saliva,  the  copper-gauze  will  be  whitened.  Other  por- 
tions may  then  be  introduced  until  the  mercury  ceases  to  be  deposited. 
The  pieces  of  copper  should  be  washed  in  water,  then  in  ether,  dried, 
examined  by  a  low  power  of  the  microscope,  and  then  heated  in  a  small 
reduction-tube.  Globules  of  mercury,  visible  under  the  microscope,  will 
then  be  obtained.  In  a  case  of  inunction  with  mercury  the  metal  was 
thus  detected  in  the  saliva  on  the  third  day.  There  was  painful  swelling 
of  the  salivary  glands,  with  the  peculiar  metallic  taste  pi'oduced  by  mer- 
cury. This  analysis  of  the  saliva  may  not  only  furnish  evidence  that  the 
patient  is  under  the  influence  of  mercurial  poison,  but  it  will  prove,  in  a 
case  otherwise  doubtful,  whether  the  salivation  from  which  a  person  is 
suffering  is  owing  to  mercury  or  some  other  cause  (p.  295).  An  examina- 
tion of  the  saliva  should  be  made  in  other  cases  of  metallic  poisoning,  as 
arsenic,  antimony,  and  other  metals  might  be  thus  detected  in  the  act  of 
elimination  from  the  living  body. 

The  processes  above  described  reveal  only  the  presence  of  mercury. 
When  the  quantity  of  corrosive  sublimate  dissolved  in  an  organic  liquid  is- 
moderately  large,  it  may  be  removed  by  means  of  ether.  Place  the  filtered 
liquid  supposed  to  contain  the  poison  in  a  stoppered  tube,  add  to  it  twice 
its  volume  of  ether,  and  agitate  the  liquid  at  intervals  for  half  an  hour. 
Allow  the  liquid  to  subside,  pour  off  the  ether  into  a  dial-glass,  and  submit 
it  to  spontaneous  evaporation.  As  the  ether  passes  off,  the  corrosive  sub- 
limate will  be  deposited  in  white  silky-looking  prisms.  These  may  be 
purified  by  solution  in  water  if  necessary,  and  again  crystallized.  Corrosive 
sublimate  may  thus  be  separated  from  arsenic  and  other  mineral  poisons  in 
solution.  If  mercury  and  arsenic  are  associated  in  a  poisonous  mixture,  or 
in  the  tissues,  the  arsenic  may  be  entirely  separated  by  distillation  (page 
277).  Masses  of  corrosive  sublimate  may  be  sometimes  entangled  in  viscid 
mucus  ;  and  in  such  cases,  the  coarse  powder  being  heavy,  it  may  be  sepa- 
rated by  simply  agitating  the  viscid  liquid  in  water,  and  then  decanting 
the  upper  portion  suddenly.  This  poison  is  decomposed  and  precipitated 
by  many  organic  matters,  such  as  albumen,  fibrin,  casein,  mucous  mem- 
brane ;  also  by  gluten,  tannic  acid,  and  other  vegetable  substances.  Thus, 
then,  we  cannot  always  expect  to  find  it  in  the  stomach,  in  a  state  of  solu- 
tion. Mercury  is  not  a  constituent  of  the  human  body.  The  discovery  of 
it  in  the  tissues,  therefore,  proves  that  it  must  have  been  received  ab  extra. 

By  one  or  other  of  the  processes  above  mentioned  we  may  be  able  to 
show  the  presence  of  mercury,  but  not  of  corrosive  sublimate,  in  the  body. 
Whether  the  mercurial  compound  had  acted  as  a  poison  or  not,  must  be 
determined  from  symptoms  and  appearances:  whether  it  had  been  given  or 
taken  as  a  medicine  or  not,  is  a  conclusion  which  must  also  be  determined 
from  other  circumstances.  The  proof  that  the  mercury  was  really  in  the 
form  of  corrosive  sublimate,  could  only  be  derived  from  the  discovery  of 
some  undissolved  portions  of  the  solid  poison  in  the  stomach  or  its  contents, 
or  from  a  separation  of  the  poison  itself  by  means  of  ether.  If  thus 
obtained  after  filtration  of  an  organic  liquid,  it  would  show  its  presence 
in  the  form  of  a  soluble  salt.  All  the  soluble  salts  of  mercury  are  poisonous, 
and,  with  the  exception  of  the  chloride  and  cyanide,  are  rarely  used 
internally  as  medicines.  If  undissolved,  the  absorbed  mercury  may  have 
been  der-ived  from  some  mercurial  medicine  innocently  taken  by  the 
deceased.  Nothing  is  more  common  than  to  discover  traces  of  mercury 
in  the  stomach,  bowels,  liver,  kidneys,  or  other  organs  of  a  dead  body. 
No  importance  can  be  attached  to  this  discovery  in  the  absence  of 
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evidence  that  the  deceased  has  actually  suffered  from  symptoms  of 
mercurial  poisoning.  As  to  the  mercury  found  in  the  tissues,  it  may 
have  been  derived  from  a  soluble  or  insoluble  medicinal  compound,  or 
from  exposure  to  the  vapours  of  the  metal  or  of  its  salts  in  various  trades. 

A  person  may  die  from  the  effects  of  corrosive  sublimate,  and  no  mer- 
cury may  be  found  in  the  tissues.  A  case  of  this  kind  occurred  some 
years  since  at  Guy's  Hospital ;  and  another,  in  which  deceased  died  in 
fifteen  days  from  a  large  dose  of  corrosive  sublimate  in  whisky,  has  been 
reported  by  Geoghegan.  On  this  occasion,  although  the  local  effects  of 
the  poison  on  the  throat,  stomach,  and  bowels,  were  of  an  intense  kind, 
the  viscera,  on  careful  analysis,  yielded  no  trace  of  mercury:  the  metal  had 
been  entirely  eliminated  in  fifteen  days.    ('Med.  Gaz.,'  vol.  46,  p.  253.) 

Calomel.  Mercurous  Chloride.  Subchloride  of  Mercury. — This  sub- 
stance, although  commonly  regarded  as  a  mild  medicine,  is  capable  of 
destroying  life,  in  small  doses,  by  causing  excessive  salivation  with  ulcera- 
tion and  gangrene;  and  in  large  doses  by  acting  as  an  irritant  poison. 

Analysis. — It  is  known  from  corrosive  sublimate  by  its  insolubility 
in  water,  alcohol,  and  ether;  and  from  white  precipitate  by  its  being- 
blackened  by  alkalies.  A  mercurial  sublimate  may  be  obtained  from  it 
by  heating  it  with  carbonate  of  sodium. 

White  Precipitate.  Ammonio-Mercuric  Chloride.  Ammoniated  Mer- 
cury.— In  1850,  a  woman  who  was  indicted  for  administering  this  sub- 
stance to  her  husband,  owed  her  acquittal  to  the  lenient  assumption  in 
her  favour  that  it  was  not  a  poison.  Out  of  fourteen  cases  which  the 
author  collected,  in  which  white  precipitate  was  taken  in  doses  varying 
from  a  few  grains  to  forty,  two  only  proved  fatal ;  and  one  of  these  was 
the  subject  of  a  trial  for  murder  (Reg.  v.  Moore,  Lewes  Lent  Ass.,  1860). 
The  symptoms  which  it  produces  are  violent  vomiting,  cramps,  purging, 
and  pain  in  the  stomach,  with  convulsions.  After  death  there  is  more  or 
less  inflammation  of  the  stomach  and  bowels.  A  woman,  set.  30,  swallowed 
a  pennyworth  of  white  precipitate  and  shortly  afterwards  a  pennyworth 
of  acetate  of  lead.  In  half  an  hour,  there  was  violent  vomiting  with  pain 
over  the  whole  of  the  abdomen.  An  hour  and  a  half  afterwards  the 
symptoms  were,  in  addition  to  the  abdominal  pain,  great  thirst  and  a 
comatose  condition.  On  the  second  day,  thei'e  was  slight  tenderness  of 
the  gums,  a  flow  of  saliva,  flushed  face,  with  great  tenderness  of  the 
abdomen;  and  on  the  fourth  day  profuse  salivation.  This  subsided  on 
the  tenth  day,  and  the  woman  recovered.  ('Med.  Times  and  Gaz.,'  1863, 
II.  p.  645.)  A  young  woman  swallowed  about  thirty  or  forty  grains  of  this 
substance  by  mistake  for  carbonate  of  sodium.  The  chief  symptoms  were 
pain  in  the  stomach  and  a  spasmodic  twitching  of  the  muscles  of  the  left 
arm  and  leg.  These  spasms  continued  for  twenty-four  hours.  Emetics 
were  given,  and  she  recovered.    ('Lancet,'  1871,  II.  p.  540.) 

In  1877,  a  woman,  set.  30,  was  admitted  into  Guy's  Hospital,  three  hours 
and  a  half  after  having  taken  two  pennyworth,  or  'a  good  teaspoonful,'  of 
white  precipitate.  Within  a  few  minutes  of  swallowing  the  poison  vomiting 
and  severe  burning  pain  in  the  stomach  came  on.  Twenty  minutes  after 
administration  an  emetic  of  ipecacuanha  was  given.  On  admission  an 
emetic  of  sulphate  of  zinc  was  administered.  The  expression  was  anxious, 
the  pulse  and  respiration  were  quickened ;  there  was  great  thirst,  severe 
vomiting,  and  great  pain  hi  the  abdomen.  The  bowels  acted  frequently. 
She  made  a  good  recovery,  and  was  discharged  in  nine  days,  no  salivation 
having  appeared. 

In  1878,  a  man,  aet.  66,  took  thirty  grains  of  white  precipitate.  He 
vomited  almost  immediately.    With  the  exception  of  a  feeling  of  soreness 
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in  the  throat  his  symptoms  were  not  severe.  In  1879,  a  third  case,  that 
of  a  woman,  set.  26,  was  admitted  into  Guy's  Hospital.  The  patient  had 
taken  threepennyworth  of  white  precipitate  in  milk.  There  was  speedily 
severe  burning  pain  in  the  region  of  the  stomach,  and  a  metallic  taste 
in  the  mouth.  She  vomited  on  admission,  and  the  vomit  was  found  by 
the  editor  to  contain  white  precipitate.  An  emetic  of  sulphate  of  zinc 
and  ipecacuanha  was  speedily  followed  by  renewed  vomiting.  Purging 
set  in  next  day.  The  woman  recovered.  Four  days  after  the  administra- 
tion of  the  poison  salivation  appeared  and  continued  for  a  few  days. 

In  1887,  a  lady  took  a  powder  of  twenty  grains  of  white  precipitate 
dispensed  in  mistake  for  sulphide  of  ammonium.  She  speedily  vomited, 
and  was  seriously  ill  and  profusely  salivated  for  some  time. 

A  trial  for  attempting  to  poison  by  this  compound  took  place  at  the 
Maidstone  Sum.  Ass.,  1869  (Beg.  v.  Seaham).  The  compound  is  white, 
but  as  a  result  of  boiling,  it  gave  a  yellow  colour  to  the  gruel  in  which 
it  was  administered.  In  Beg.  v.  Eargreaves  (Manchester  Lent  Ass., 
1866),  a  girl  was  convicted  of  an  attempt  to  poison  her  father  by  this 
substance.  The  poison  was  put  into  milk  and  medicine.  It  produced 
a  burning  sensation  in  the  throat  and  stomach,  and  thus  led  to  sus- 
picion. About  ten  grains  of  white  precipitate  were  detected  in  some 
buttermilk. 

Pavy's  experiments  on  dogs  and  rabbits  show  that  this  is  a  more 
formidable  poison  than  it  was  formerly  supposed  to  be.  The  greater 
number  of  recoveries  were  probably  owing  to  the  substance  being  early 
ejected  by  vomiting.  Rabbits,  which  do  not  vomit,  were  killed  by  a  dose 
of  four  or  five  grains  in  a  few  hours.  After  death,  mercury  was  found 
deposited  in  various  organs,  but  more  in  the  kidneys  than  in  the  other 
viscera.  (For  additional  facts  connected  with  the  action  of  this  poison, 
see  '  Guy's  Hosp.  Rep.,'  1860,  p.  483.) 

Analysis. — White  precipitate  is  a  heavy,  insoluble,  chalky-looking  sub- 
stance, containing  about  eighty  per  cent,  of  mercury.  As  it  is  sold  in  the 
shops,  it  frequently  contains  corrosive  sublimate  to  the  amount  of  one  or 
two  per  cent.  It  is  not  used  internally,  but  it  is  much  employed  by  the 
poorer  classes  in  the  treatment  of  ringworm  and  other  skin-diseases.  It 
is  soluble  in  acids,  is  not  blackened  by  alkalies,  and  yields  a  mercurial 
sublimate  when  heated  with  carbonate  of  sodium.  It  is  not  dissolved  by 
water,  but  becomes  yellow  by  long  boiling.  If  boiled  in  a  solution  of 
potash,  it  evolves  ammonia,  and  yellow  mercuric  oxide  is  precipitated. 
It  may  be  detected  in  organic  fluids  and  solids  by  boiling  them  in  one  part 
of  hydrochloric  acid  and  four  parts  of  water.  The  mercury  may  then  be 
separated  by  means  of  copper  (p.  301). 

Red  Precipitate.  Mercuric  Oxide.  Bed  Oxide  of  Mercury. — This 
substance  is  poisonous  ;  but  instances  of  poisoning  by  it  are  rare.  The 
following  case  occurred  at  Guy's  Hospital  in  1833.  A  woman,  set.  22, 
who  had  swallowed  a  quantity  of  red  precipitate,  was  brought  in  labouring 
under  the  following  symptoms :  the  surface  was  cold  and  clammy,  there 
was  stupor  approaching  to  narcotism,  frothy  discharge  from  the  mouth, 
and  occasional  vomiting  :  the  vomited  matters  contained  some  red  powder, 
which  was  proved  to  be  red  precipitate.  There  was  considerable  pain  in 
the  abdomen,  increased  by  pressure  ;  and  there  were  cramps  in  the  lower 
extremities.  On  the  following  day,  the  throat  and  mouth  became  painful, 
and  she  complained  of  a  coppjry  taste.  The  treatment  consisted  in  the 
use  of  the  stomach-pump,  and  the  free  administration  of  albumen  and 
gluten.  She  left  the  hospital  four  days  afterwards,  still  under  the  influence 
of  mercury.    The  quantity  of  oxide  taken  was  not  ascertained. 
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hi  1870,  a  woman  was  treated  in  Guy's  Hospital,  who  had  taken  red 
precipitate  and  laudanum.  Severe  abdominal  pain,  vomiting,  and  bloody 
purging,  were  the  most  prominent  symptoms.  The  woman  recovered 
without  salivation. 

Analysis. — Its  red  colour  and  the  fact  that  when  heated  in  a  close 
tube,  it  is  resolved  into  oxygen,  and  mercury  which  is  deposited  in 
globules,  are  tests  which  serve  to  identify  it. 

ClXNABAR.  Vkk.mii.iox.  Mercuric  Sulphide. — The  term  Cinnabar  is 
applied  to  a  dark  and  heavy  compound  of  sulphur  and  mercury,  while 
Vermilion  is  the  same  substance  reduced  to  a  fine  powder.  It  is  well 
known  as  a  red  pigment,  and  is  sometimes  employed  in  colouring  con- 
fectionery and  wafers.  It  is  stated  to  have  proved  fatal  to  animals  in 
the  proportion  of  from  thirty  to  seventy  grains,  when  applied  externally 
to  a  wound.  Cinnabar  is  sometimes  used  for  giving  a  red  colour  to 
ointments,  e.g.  sulphur  ointment:  and  it  is  also  employed  as  a  colouring 
matter  in  vulcanized  rubber  for  mounting  artificial  teeth.  Although 
this  insoluble  compound  of  mercury  cannot  be  regarded  as  an  active 
irritant  poison  in  the  stomach,  the  placing  of  it  in  such  a  situation  that 
it  should  be  always  in  contact  with  the  mucous  fluids  of  the  mouth,  is 
liable  to  lead  to  the  usual  consequences  of  chronic  poisoning  by  mercury. 
In  1864,  a  medical  man  consulted  the  author  under  the  following  circum- 
stances. Upon  the  recommendation  of  a  dentist,  he  had  worn  this  red 
composition  as  a  frame  for  false  teeth,  in  place  of  gold.  After  some 
time  he  perceived  a  metallic  taste  in  his  mouth,  the  gums  became  inflamed 
and  ulcerated,  there  was  great  weakness  and  want  of  nervous  power,  with 
pains  in  the  loins  and  an  eruption  on  the  legs.  When  the  composition 
was  removed,  these  symptoms  abated.  The  substance  contained  a  large 
quantity  of  vermilion  :  it  had  been  mixed  with  the  sulphur  and  rubber  to 
^ive  the  appearance  of  the  red  colour  of  the  gums.  Wells  has  directed 
the  attention  of  professional  men  to  accidents  of  this  nature.  A  patient 
of  his,  who  had  been  provided  with  a  frame  of  this  description  for  the 
upper  and  lower  jaws,  perceived,  soon  after  wearing  it,  a  metallic  taste 
in  his  mouth.  His  health  failed,  he  lost  his  appetite  and  became 
emaciated :  he  suffered  from  flatulency,  foetid  breath,  and  looseness  of  the 
bowels :  his  pulse  was  100  and  weak,  and  his  tongue  coated  with  a  white 
film.  This  man  was  peculiarly  sensitive  to  the  action  of  mercury.  He 
Jeft  off  wearing  the  teeth,  and  became  gradually  better  and  stronger. 
('Brit.  Med.  Jour.,'  1863,  II.  p.  266.) 

Sutro  published  a  short  abstract  of  a  case  in  which  the  vapour  of 
vermilion,  applied  externally,  produced  severe  symptoms.  A  woman,  by 
the  advice  of  a  quack,  applied  this  vapour  to  a  cancerous  breast.  She 
employed  three  drachms  of  vermilion,  and  covered  herself  with  a  sheet,  so 
that  the  vapour  should  only  reach  the  body  externally.  After  three  fumi- 
gations, she  suffered  from  severe  salivation  and  violent  fever,  which 
continued  for  four  weeks.  The  right  arm  became  cedematous.  ('  Med. 
Times,'  Sept.  27,  1845,  p.  17.) 

Analysis. — VermilioD,  or  an  organic  mixture  containing  it,  may  be 
entirely  decomposed  by  nitro-hydrochloric  acid.  The  residue,  evaporated 
to  dryness,  contains  corrosive  sublimate.  This  may  be  taken  up  by  water 
and  the  usual  tests  applied  (p.  29S).  Ether  will  separate  corrosive  subli- 
mate from  the  aqueous  solution.  The  vermilion  contained  in  vulcanite  is 
thus  readily  detected.  Red  sulphide  of  mercury  is  not  blackened,  like 
red  lead,  by  sulphide  of  ammonium,  and  is  not  dissolved  by  hydrochloric 
acid,  like  red  oxide  of  mercury.  It  yields  an  alkaline  sulphide  and  globules 
of  metallic  mercury  when  heated  with  cyanide  of  potassium. 
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Ctanide  op  Mercury.  Mercuric  Cyanide. — This  substance  is  an  active 
poison,  and  has  caused  death  in  at  least  two  instances.  In  1823,  a  person 
who  had  swallowed  twenty  grains  of  this  compound  was  immediately  seized 
with  all  the  symptoms  of  poisoning  by  corrosive  sublimate,  and  died  in  nine 
days.  There  was  continued  vomiting,  with  excessive  salivation,  ulceration 
of  the  mouth  and  throat,  suppression  of  urine,  purging,  and  lastly,  con- 
vulsions of  the  extremities.  On  inspection,  the  mucous  membrane  of 
the  stomach  and  intestinal  canal  was  found  extensively  inflamed.  ('  Orfila,' 
vol.  1,  p.  735.)  Christison  quotes  a  case  in  which  ten  grains  destroyed  life 
within  the  same  period  of  time.  (Op.  cit.  p.  427.)  As  a  poison,  the  cyanide 
is  not  much  inferior  in  activity  to  corrosive  sublimate,  but  it  has  no  corro- 
sive properties. 

Mercuric  Sulphate. — A  case  of  suicide  from  this  corrosive  poison 
occurred  in  Nov.,  1891. 

Tdepeth  Mineral.  Basic  Mercuric  Sulphate.  Subsulphate  of  Mercury. 
— Fatal  cases  of  poisoning  by  this  compound  are  by  no  means  common. 
Although  insoluble  in  Avater,  it  is  undoubtedly  an  irritant  poison,  and  is 
capable  of  causing  death  in  a  comparatively  small  dose.  A  well-marked 
instance  of  its  fatal  operation  was  comnranicated  to  the  Pathological  Society 
in  1847.  A  boy,  a?t.  16,  swallowed  one  dracJim  of  this  preparation.  It 
produced  a  burning  sensation  in  the  mouth  and  throat,  and  vomiting  in 
ten  minutes.  In  about  an  hour  there  was  paleness,  with  anxiety  of 
countenance,  coldness  of  the  surface,  constant  sickness,  sense  of  heat  and 
constriction  in  the  throat,  and  burning  pain  in  the  stomach,  with  cramp. 
The  irritability  of  the  stomach  continued  in  spite  of  treatment,  and  after 
two  days  there  was  salivation,  with  mercurial  fcetor.  The  gums  acquired  a 
deep  bluish  tint,  and  began  to  ulcerate.  The  patient  died  in  about  a  week 
after  taking  the  poison,  without  convulsions,  and  without  suffering  at  any 
period  from  symptoms  of  cerebral  disturbance.  The  principal  appearances 
in  the  body  were  inflammation  of  the  gullet,  its  mucous  membrane  at  the 
lower  part  peeling  off;  the  inner  surface  of  the  stomach  near  the  two  open- 
ings (cardia  and  pylorus)  was  covered  with  petechial  spots  ;  the  small 
intestines  were  contracted,  the  inner  coat  reddened,  and  petechial  spots 
were  found,  but  chiefly  in  the  large  intestines.  The  parotid  and  sub- 
maxillary glands  Avere  swollen.  Mercury  was  detected  in  the  intestines. 
('  Med.  Gaz.,'  vol.  39,  p.  474.)  Another  case  was  the  subject  of  a  trial  for 
manslaughter  at  the  Stafford  Lent  Assizes,  18G2.  A  young  man,  set.  27, 
by  the  mistake  of  a  druggist,  was  supplied  with  turpeth  mineral  in  place  of 
JEthiop's  mineral.  He  swallowed  about  forty  grains  of  it,  on  an  empty 
stomach,  with  a  like  quantity  of  cream  of  tartar  and  treacle.  In  ten  minutes 
he  was  seized  with  violent  vomiting  and  purging,  the  pulse  was  slow  and 
small,  the  skin  cold  and  clammy,  and  there  was  pain  in  the  abdomen, 
especially  in  the  region  of  the  stomach.  Under  treatment  the  symptoms  of 
■irritation  abated,  but  never  entirely  subsided,  and  he  died  quietly  on  the 
eleventh  day  after  taking  the  poisonous  mixture.  On  inspection  the  prin- 
cipal appearances  were  softening  of  the  mucous  membrane  of  the  stomach 
and  intestines,  with  patches  of  inflammation,  and  dark  discoloration.  A 
small  portion  of  the  liver  yielded  mercury  when  treated  with  copper  and 
hydrochloric  acid. 

Nitrates  of  Mercury. — These  are  corrosive  poisons  which  are  used  for 
various  purposes  in  the  arts.  They  are  solid  white  salts,  easily  dissolved 
by  cold  water  when  there  is  a  little  excess  of  acid  present.  The  acid  mer- 
curic nitrate  has  caused  death.    (£  Med.  Gaz.,'  vol.  6,  p.  315.)    A  boy 
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dissolved  some  mercury  in  strong  nitric  acid,  and  swallowed  about  a 
tcaspoonful  of  the  solution.  Soon  afterwards  he  suffered  excruciating- 
pain  in  the  throat,  gullet,  and  stomach : — there  was  great  anxietj',  with 
cold  skin,  small  pulse,  colic,  and  purging.  He  became  gradually  weaker, 
and  died  in  about  two  hours  and  a  half.  On  inspection,  the  throat, 
gullet,  and  stomach  were  found  corroded  and  inflamed.  Although  he 
survived  so  short  a  time,  the  mucous  membrane  of  the  stomach  was  of  a 
deep  red  colour.  The  author  met  with  a  case  in  which  the  application 
of  mercuric  nitrate  to  the  throat  as  an  escharotic,  caused  immediate 
death  by  asphyxia.  ('  Guy's  Hosp.  Rep.,'  1850,  p.  206.)  Acid  nitrate 
of  mercury  has  often  been  employed  by  accoucheurs  as  a  local  application 
in  diseases  of  the  neck  of  the  uterus.  In  one  instance  in  which  it  was 
thus  used,  the  ordinary  symptoms  of  mercurial  poisoning  showed  them- 
selves, and  the  patient  appears  to  have  suffered  severely.  ('Med.  Gaz.,' 
vol.  45,  p.  1025.)  In  another  case  the  application  of  the  acid  nitrate  to  the 
skin  produced  an  eschar,  and  under  the  symptoms  of  mercurial  poisoning- 
caused  the  death  of  the  patient  on  the  ninth  day.  The  mucous  membrane 
of  the  stomach  and  intestines  presented  an  arborescent  redness,  with  patches 
of  ecchymosis.  Mercury  was  found  in  the  liver.  ('  Edin.  Month.  Jour.,' 
1864,  p.  168.) 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged  with  ad- 
ministering nitrate  of  mercury  to  her  mistress  (Beg.  v.  E.  Smith).  The 
evidence  showed  that  the  accused  had  put  the  poison  into  some  camomile-tea 
prescribed  for  the  prosecutrix.  Only  a  small  quantity  was  taken,  as  the  tea 
had  a  nauseous  taste.  The  symptoms  were,  a  burning  sensation  in  the 
throat  and  stomach,  violent  vomiting',  and  severe  pain  in  the  abdomen. 
The  woman  recovered.  In  one  case  death  took  place  under  the  usual 
symptoms  from  the  external  application  of  the  nitrate  in  a  liniment.  ('  Edin. 
Month.  Jour.,'  Aug.,  1864,  p.  167.)  A  man,  aet.  32,  suffering  from  chronic 
poisoning  by  the  nitrate  of  mercury,  was  admitted  into  Guy's  Hospital  in 
1863.  He  had  been  for  four  years  engaged  in  packing  the  fur  of  rabbits, 
rats,  and  other  animals,  the  dried  skins  of  which  had  been  previously 
brushed  over  with  a  solution  of  nitrate  of  mercury.  For  the  first  three 
years  he  suffered  only  from  a  feeling  of  general  weakness.  For  about  a 
twelvemonth,  he  could  not  hold  his  hand  steadily  enough  to  shave  himself, 
and  he  soon  afterwards  lost  completely  the  control  over  the  voluntary  move- 
ments of  his  limbs.  Three  or  four  months  before  his  admission,  he  had  had 
slight  twitchings  of  his  muscles  when  in  bed.  He  was  not  at  all  emaciated. 
He  said  he  had  been  salivated  for  about  three  months,  soon  after  he  began 
his  occupation  of  packing  furs ;  but  his  gums  were  not  tender,  and  he  had 
no  metallic  taste  in  his  mouth.  A  month  before  his  admission  he  gave  up 
his  work.  When  he  became  a  patient  he  could  walk  with  assistance,  but 
on  standing  or  lying  down  he  could  not  control  his  limbs,  which  trembled 
considerably.  There  were  continued  involuntary  movements  of  his  body 
and  limbs,  like  those  of  chorea.  He  became  much  exhausted,  owing  to 
want  of  sleep,  and  perspired  profusely.  The  urine  was  highly  coloured,  but 
otherwise  natural.  Twelve  ounces  of  it  did  not  yield  any  mercury.  No 
treatment  appeared  to  give  him  rest  or  relief.  Chloroform  arrested  the 
spasmodic  movements,  but  only  while  he  was  under  its  influence.  In  five 
days  he  passed  his  urine  involuntarily.  He  was  quieter  and  slept  a  little 
at  night.  He  had  difficulty  in  swallowing  ;  became  gradually  weaker  and 
died,  apparently  from  exhaustion,  a  fortnight  after  his  admission.  On 
inspection,  the  body  was  well  nourished;  the  muscles  were  firm  and  healthy. 
The  brain  and  spinal  cord  were  found  to  be  quite  healthy.  The  lungs, 
heart,  liver,  spleen,  and  kidneys  were  free  from  any  morbid  appearance,  or 
any  change  to  indicate  a  cause  of  death.    An  analysis  was  made  of  the 
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brain,  liver,  and  kidney.  Six  ounces  of  each  organ  were  dried,  and 
one-half  of  the  dried  residue,  treated  with  hydrochloric  acid  and  water,  as 
elsewhere  described,  gave,  in  forty-eight  hours,  on  a  small  portion  of  copper- 
gauze,  a  greyish  white  deposit,  which  yielded  globules  of  metallic  mercury 
when  heated.  The  kidney  yielded  the  largest  sublimate;  but  thequantity 
obtainedfrom  each  organ  was  small,  and  might  be  described  as  mere  traces. 
The  globules  from  the  brain  and  liver  had  an  average  size  of  l-2600th  of 
an  inch  ;  those  from  the  kidney  were  larger.  In  the  fur  similar  to  that 
which  the  man  had  been  engaged  in  packing  a  small  quantity  of  a  soluble 
salt  of  mercury  was  readily  detected.  The  case,  which  at  first  presented 
some  difficulty  in  accounting  for  death,  thus  resolved  itself  into  one  of  ex- 
haustion as  a  result  of  chronic  poisoning-  by  mercury  under  somewhat 
unusual  circumstances.  It  is  probable  that  the  man  received  the  dust  of 
the  dried  nitrate  through  the  air  which  he  breathed,  as  well  as  by  contact 
with  his  mouth,  nostrils,  and  skin.  As  other  workpeople  similarly  engaged 
were  not  found  to  have  suffered,  this  may  have  been  a  case  of  mercurial 
poisoning  due  to  idiosyncrasy. 

Analysis. — When  heated  with  dried  carbonate  of  sodium  in  a  tube,  the 
nitrate  yields  a  sublimate  of  mercury.  It  also  responds  to  the  usual  tests 
for  the  nitrates  (see  p.  225). 

Mechanical  Irritants. 

Various  substances  which  act  mechanically  may,  when  introduced 
into  the  alimentary  canal,  result  in  death,  such  as,  e.g.,  powdered  glass, 
diamond  dust,  and  dried  sponge,  or  sponge  soaked  in  grease.  ('  Lancet,' 
1892,  II.  p.  1309.) 


CHAPTER  22. 

ON    POISONING    BY    LEAD — SUGAR    OF    LEAD — SYMPTOMS — APPEARANCES  AFTER 
DEATH — CHEMICAL  ANALYSIS — LEAD  IN  ORGANIC  MIXTURES — CARHONATE  OR 

WHITE  LEAD — CHRONIC  POISONING.     POISONING  BY  COPPER — BLUE  VITRIOL  

SYMPTOMS- — APPEARANCES  AFTER  DEATH.  POISONING  BY  OTHER  COMPOUNDS 
OF  COPPER — CHEMICAL  ANALYSIS.  COPPER  IN  ORGANIC  LIQUIDS — IN  ARTICLES 
OF  FOOD. 

Sugar  of  Lead.  Lead  Acetate,  or  Acetate  of  Lead. — This  is  more  frequently 
taken  as  a  poison  than  any  of  the  other  salts  of  the  metal,  although  cases 
of  acute  poisoning  by  lead  in  any  form  are  not  common.  The  substance 
is  commonly  met  with  in  solid  heavy  crystalline  masses,  white,  or  of  a 
brownish-white  colour;  it  resembles  loaf-sugar  in  appearance,  and  has 
often  been  mistaken  for  it.  It  has  also  a  sweet,  followed  by  an  astrin- 
gent or  metallic  taste.  It  is  very  soluble  in  water,  four  parts  of  distilled 
water  at  60°  F.  dissolving  one  part ;  and  it  is  much  more  soluble  at  a 
boiling  temperature. 

Symptoms. — Acetate  of  lead  is  by  no  means  an  active  poison,  although 
it  is  popularly  considered  to  possess  a  virulent  action.  In  medical  prac- 
tice it  has  often  been  given  in  considerable  doses  without  any  serious 
effects  resulting.  Christison  states  that  he  has  given  it  in  divided  doses  to 
the  amount  of  eighteen  grains  daily  for  eight  or  ten  days,  without  remark- 
ing any  unpleasant  symptom,  except  once  or  twice  slight  colic.  When, 
however,  the  quantity  taken  has  been  from  one  to  two  ounces,  the  following 
symptoms  have  been  observed:  a  burning,  pricking  sensation  in  the 
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throat,  with  dryness  and  thirst ;  vomiting  and  uneasiness  at  the  pit  of  the 
stomach,  sometimes  followed  by  severe  colic.  The  abdomen  is  tense,  and 
the  walls  have  been  occasionally  drawn  in.  The  pain  is  relieved  by 
pressure,  and  has  intermissions.  There  is  generally  constipation  of  the 
bowels.  If  any  fasces  are  passed,  they  are  commonly  of  a  dark  colour,  in- 
dicative of  the  conversion  of  a  portion  of  the  lead  into  sulphide.  The 
skin  is  cold,  and  there  is  great  prostration  of  strength.  When  the  case 
is  protracted,  the  patient  has  been  observed  to  suffer  from  cramp  in  the 
calves  of  the  legs,  pain  in  the  inside  of  the  thighs,  numbness,  and  some- 
times paralysis  of  the  extremities.  The  affection  of  the  nervous  system 
is  otherwise  indicated  by  giddiness,  torpor,  and  even  coma.  A  well- 
marked  blue  line  is  noticed  round  the  margin  of  the  gums,  where  they 
join  the  teeth. 

A  remarkable  series  of  cases  of  poisoning  by  acetate  of  lead  has  been 
reported.  ('  Lancet,'  1849,  I.  p.  478.)  By  some  accident,  about  thirty 
pounds  of  this  substance  were  mixed  at  a  miller's  with  eighty  sacks  of 
Hour,  and  the  whole  was  made  into  bread  by  the  bakers  and  supplied  as 
usual  to  their  customers.  It  seems  that  no  fewer  than  500  persons  were 
attacked  with  symptoms  of  poisoning  after  partaking  of  this  bread.  In  a 
few  days  they  complained  of  a  sense  of  constriction  in  the  throat  and  the 
pit  of  the  stomach,  violent  cramping  pains  round  the  navel,  rigidity  of  the 
abdominal  muscles,  a  dragging  pain  in  the  loins,  and  cramp  with  paralysis 
of  the  lower  extremities.  There  was  obstinate  constipation,  and  the  urine 
was  scanty  and  of  a  deep  red  colour.  Generally  the  pulse  was  slow  and 
feeble ;  the  countenance  anxious  and  sunken,  frequently  of  a  peculiar  livid 
hue  ;  the  tongue  flabby  ;  the  gums  marked  by  a  deep  blue  line.  The  sur- 
face was  cool,  and  there  was  a  general  arrest  of  the  secretions.  Sickness 
was  not  a  uniform  symptom,  and  even  when  it  existed  at  first,  it  speedily 
subsided.  The  mental  faculties  were  imdisturbed.  Not  one  of  the  cases 
pi-oved  fatal,  but  among  the  more  aggravated  there  was  great  prostration, 
with  collapse,  livid  countenance,  universal  cramps,  numbness,  and  other 
alarming  symptoms.  After  apparent  convalescence,  some  of  the  symptoms 
returned  in  a  more  aggravated  form  without  obvious  cause,  and  for  a  long 
time  the  patients  were  out  of  health.  Purgative  medicines  were  found 
most  effectual  in  the  treatment.  The  quantity  of  acetate  of  lead  taken  by 
each  person  could  not  be  determined,  as,  on  analysis,  the  samples  of  bread 
were  found  to  be  unequally  impregnated  with  the  substance. 

Even  when  the  patient  recovers  from  the  first  symptoms,  the  secondary 
effects  often  last  for  a  considerable  time.  Two  girls  each  swallowed  an 
ounce  of  sugar  of  lead  by  mistake.  Soon  afterwards  they  felt  a  burning 
pain  in  the  mouth,  throat,  and  stomach,  and  in  a  quarter  of  an  hour  they 
vomited  freely  :  in  half  an  hour,  there  was  severe  pains  in  the  bowels,  with 
purging.  Under  treatment  recovery  took  place.  ('  Prov.  Med.  Jour.,' 
Ap.  1846.)  After  the  lapse  of  a  year,  they  both  suffered  from  severe  pain 
in  the  pit  of  the  stomach,  which  was  tender  on  pressure.  Nothing  could 
be  retained  on  the  stomach  ;  and  there  was  a  choking  sensation  in  the 
throat,  with  other  constitutional  symptoms.  Paralysis  and  other  symptoms 
of  nervous  disorder  are,  however,  by  no  means  necessary  consequences.  A 
girl  who  had  swallowed  sixty  grains  of  acetate  of  lead,  and  had  suffered 
severely  from  the  primary  symptoms,  recovered  in  about  three  weeks 
without  any  paralysis  or  other  disorder  affecting  the  muscular  system. 
('  Lancet,'  Ap.  4,  1846,  p.  384.)  This  lead-palsy  appears  to  be  a  more 
common  consequence  of  chronic  poisoning ;  i.e.  of  small  doses  taken  at 
intervals. 

Appearances. — In  one  acute  case  related  by  Kerchhoffs,  the  mucous 
membrane  of  the  stomach  was  removed  in  several  places,  especially  near 
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the  intestinal  opening ;  and  most  of  the  intestines  were  in  a  highly  in- 
flamed state.  In  a  trial  for  murder  by  this  substance  (Reg.  v.  Edtcards, 
C.  C.  C,  Nov.,  1843),  the  stomach  and  intestines  are  stated  to  have 
been  found  inflamed,  and  there  were  dark  spots  on  the  former.  In 
animals,  according  to  Mitscherlich,  when  the  dose  is  large,  the  mucous 
coat  of  the  stomach  is  attacked  and  corroded :  this  change  appears  to  be 
purely  chemical,  and  takes  place  in  all  parts  of  the  body  with  which  the 
salt  of  lead  comes  in  contact.  If  given  in  a  small  dose,  it  is  decomposed 
by  the  gastric  secretions,  and  exerts  no  corrosive  power  on  the  mucous 
membrane.  When  acetate  of  lead  was  given  mixed  with  albumen  and 
dissolved  in  acetic  acid,  death  took  place  with  great  rapidity;  but  on 
inspection,  the  stomach  was  found  uncorroded.  This  coi'rosive  action  is 
a  property  of  the  neutral  salt,  and  is  not  manifested  when  the  dose  is 
small,  or  when  the  poison  is  mixed  with  an  acid. 

Quantity  required  to  destroy  life. — Nothing  certain  is  known  concerning 
the  fatal  dose  of  acetate  of  lead.  The  facts  already  detailed  show  that  it 
may  be  taken  in  comparatively  large  quantities  without  producing  serious 
effects.  Thirty  or  forty  grains  have  been  given  daily,  in  divided  doses, 
without  injury.  The  following  additional  cases,  in  some  of  which  recovery 
took  place  under  disadvantageous  circumstances,  prove  that  the  acetate  of 
lead  is  far  from  being  a  virulent  poison.  Iliff  met  with  an  instance  in 
which  an  ounce  was  swallowed  in  solution  :  the  symptoms  were  pain  in  the 
abdomen  resembling  colic,  with  vomiting,  muscular  rigidity,  and  numbness. 
It  was  three  hours  before  any  remedies  were  used,  and  five  hours  before 
the  stomach-pump  was  employed  ;  but  the  person  recovered.  In  the  second 
case,  also,  an  ounce  was  swallowed ;  sulphate  of  magnesium  was  freely 
exhibited,  and  the  stomach-pump  was  used.  On  the  following  morning 
there  was  slight  excoriation  of  the  gums,  which  were  white,  with  a  sensa- 
tion of  heat  in  the  throat :  the  bowels  were  relaxed,  probably  from  the 
effect  of  the  medicine.  The  day  following,  there  were  pains  in  the  legs 
and  thighs,  with  restlessness  and  thirst.  In  a  week  the  woman  perfectly 
recovered.  In  a  case  which  occurred  to  Alderson,  a  man  swallowed  an 
ounce  of  the  acetate  of  lead  in  a  drunken  fit.  There  was  violent  vomiting, 
and  the  man  recovered. 

Chemical  Analysis.  Acetate  of  Lead  as  a  solid. — 1.  If  a  portion  of  the 
powder  is  heated  in  a  small  glass  tube,  it  melts,  then  again  becomes 
solid  :  again  melts,  acquiring  a  dark  colour,  and  gives  off  vapours  of  acetic 
acid  and  acetone  ;  a  black  mass  is  left  in  the  tube,  consisting  of  carbon 
and  reduced  metallic  lead.  No  sublimate  is  formed.  If  heated  alone  yellow 
lead  oxide  with  reduced  metal  remains.  2.  It  is  very  soluble  in  water,  even 
when  cold  ;  spring-water  is  turned  milky  by  it,  from  the  presence  of  carbo- 
nates and  sulphates.  3.  A  small  portion  of  the  powder  dropped  into  a 
saucer  containing  a  solution  of  iodide  of  potassium  acquires  a  yellow 
colour.  4.  When  dropped  into  solution  of  potash  it  remains  white.  5.  In 
sulphuretted  hydrogen  water  or  sulphide  of  ammonium,  it  is  turned  black, 
in  which  respect  it  resembles  the  white  salts  of  some  other  metals.  6. 
When  the  powder  is  boiled  in  a  tube  with  diluted  sulphuric  acid,  acetic 
acid,  known  by  its  odour  and  volatility,  escapes.  All  these  properties 
taken  together,  prove  that  the  salt  is  acetate  of  lead. 

Acetate  of  Lead  in  solution. — If  acetate  of  lead  is  dissolved  in  water  for 
the  purpose  of  making  further  examination,  we  should  note  the  following 
points  : — 1.  A  small  quantity,  slowly  evaporated  on  a  glass  slide,  will  give 
slender  white  prismatic  crystals,  which  are  turned  yellow  by  iodide  of 
potassium,  and  black  by  sulphide  of  ammonium.  This  solution  is  said  to 
be  neutral ;  but  the  common  acetate  of  lead  has  an  acid  reaction.  2. 
Dilute  stdplmric  acid  produces  an  abundant  white  precipitate,  insoluble 
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in  nitric  acid,  but  soluble  in  strong  hydrochloric  acid,  also  in  a  large  excess 
of  potash.  3.  It  is  precipitated  of  a  bright  yellow  colour  by  iodide  of 
potassium;  the  yellow  iodide  of  lead  is  soluble  in  potash,  forming  a  colour- 
less solution.  It  is  also  dissolved  by  concentrated  hydrochloric  acid.  4. 
Sulphide  of  Ammonium,  or  sulphuretted  hydrogen  gas,  produces  a  deep 
black  precipitate,  even  when  less  than  the  100,000th  part  of  the  salt  is 
dissolved.  5.  Place  a  few  drops  of  the  solution  on  clean  platinum-foil  in 
a  platinum  capsule,  acidulate  with  acetic  acid,  then  touch  the  surface 
of  the  platinum  through  the  solution  with  a  slip  of  zinc :— crystals  of 
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Crystals  of  acetate  of  lead,  magnified  30  Crystals  of  acetate  of  lead,  magnified  30 
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metallic  lead  are  instantly  deposited  on  the  zinc :  by  this  method  a  small 
•quantity  of  the  metal  may  be  detected  and  collected.  6.  Zinc  alone  placed 
in  acid  solution  slowly  displaces  the  lead.  The  metal  is  thus  obtained  as 
a  dark  blue  spongy  mass. 

Lead  in  Organic  mixtures  in  the  tissues,  8fe. — Acetate  of  lead  is  precipi- 
tated by  many  organic  substances,  especially  by  casein,  albumen,  and 
tannic  acid.  Thus  we  may  have  to  analyze  either  an  organic  liquid  con- 
taining lead,  or  a  precipitate  containing  lead.  Sulphuretted  hydrogen 
will  not  separate  lead  from  its  compounds  with  albuminous  substances. 
The  fluid,  tissue,  or  organ — such  as  a  part  of  the  liver — should  be  dried 
and  incinerated  in  a  poi-celain  vessel.  The  ash  should  be  heated  with  a 
small  quantity  of  nitric  acid  diluted  with  four  parts  of  water,  and  then 
evaporated  nearly  to  dryness.  The  residue  should  be  digested  in  a  small 
quantity  of  distilled  water  (free  from  lead),  filtered,  and  a  current  of 
washed  sulphuretted  hydrogen  gas  should  be  passed  into  it.  The  produc- 
tion of  a  brown  colour  or  a  brown  or  black  precipitate,  not  readily  dissolved 
by  acids,  indicates  the  probable  presence  of  lead.  The  residue  insoluble 
in  nitric  acid  may  still  contain  some  lead  in  the  form  of  sulphate.  This 
may  be  extracted  by  boiling  with  ammoniacal  solution  of  acetate  of 
ammonium.  A  more  accurate  method  consists  in  destroying  the  organic 
matter  by  means  of  chlorate  of  potassium  and  hydrochloric  acid  (p.  281), 
as  volatile  compounds  of  lead  may  be  present.  In  all  cases  the  brown  or 
black  precipitate  produced  by  sulphuretted  hydrogen  must  be  redissolved 
in  nitric  acid,  and  other  tests  confirmatory  of  lead,  such  as  iodide  of 
potassium  and  the  sulphuric  acid  test,  applied. 

Goulard's  Extract.  Solution  of  Subacetate  of  Lead.  Symptoms  and 
Effects. — This  substance  has  caused  death  in  at  least  four  instances — one 
in  Prance,  and  three  in  England.  A  woman,  set.  21,  swallowed  about 
three-quarters  of  a  pint  of  Goulard's  extract  of  lead  (usually  containing 
24  per  cent,  of  the  subacetate),  having  begun  with  small  doses.  When 
first  seen  she  was  in  great  agony.    There  war  severe  colicky  pain  in  the 
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abdomen,  which  she  rubbed  frequently,  and  the  muscles  of  the  belly  were 
drawn  inwards.  The  pulse  was  feeble,  there  was  trembling  of  the  hands, 
and  her  body  was  in  constant  motion  from  severe  suffering.  There  was 
heat  in  the  throat  and  abdomen,  with  intense  thirst,  and  a  desire  to 
vomit ;  but  there  was  no  actual  vomiting  or  purging.  A  dose  of  sulphate 
of  magnesium  produced  vomiting,  and  she  recovered ;  but  there  remained 
obstinate  constipation  of  the  bowels.  ('  Lancet,'  1860,  I.  p.  33.)  Goulard 
Water  (diluted  solution  of  subacetate  of  lead)  is  made  by  adding  two> 
fluid  drachms  of  this  solution  to  a  pint  of  water. 

White  Lead.  Lead  Hydrocarbonate.  Carbonate  of  Lead. — A  case  of 
poisoning  by  cai-bonate  of  lead  was  reported  by  Snow,  in  Oct.,  1844,. 
to  the  Westminster  Medical  Society.  A  child,  aged  five  yeai-s,  ate  a 
portion  not  so  large  as  a  marble,  ground  up  with  oil.  For  three  days  he- 
merely  suffered  from  pain  in  the  abdomen,  and  costiveness.  On  the  third 
night  the  child  became  rapidly  worse,  and  there  was  vomiting.  He  died 
ninety  hours  after  taking  the  poison,  having  passed  some  offensive  motions- 
of  a  greenish-black  colour  (probably  from  admixture  with  sulphide  of  lead) 
before  he  died.  The  mucous  membrane  of  the  stomach  was  much  inflamed,, 
and  of  a  dark-red  colour  throughout.  Lead  could  not  be  detected  in  the 
contents  or  tissues  of  the  stomach,  or  in  the  matter  vomited.  It  is  remark- 
able that  in  this  case  so  small  a  quantity  should  have  proved  fatal  without 
exciting  any  marked  symptoms  of  irritation  in  the  first  instance.  A  young 
man,  ast.  20,  was  recommended  to  take  chalk  on  account  of  acidity  and 
heartburn.  He  took  by  mistake  a  piece  of  Avhite  lead,  and  ate  about 
five  or  six  drachms.  After  a  few  hours  there  was  vomiting,  and  he  com- 
plained of  violent  burning  pains  hi  the  stomach.  Twenty-four  hours 
afterwards,  when  first  seen,  he  suffered  from  severe  pain,  particularly  in 
the  pit  of  the  stomach  and  at  the  navel.  His  face  was  red  and  swollen,  his 
eyes  were  shining  and  prominent ;  his  tongue  and  mouth  dry  and  very  red  ; 
the  abdomen  was  distended  and  extremely  sensitive  to  superficial  pressure, 
whilst  stronger  pressure  alleviated  the  pain ;  there  was  great  thirst ;  the 
bowels  were  constipated.  Sulphate  of  magnesium,  with  twenty  drops  of 
tincture  of  opium,  was  given  to  him,  followed  by  larger  doses  of  the  same 
salt  with  an  oily  emulsion,  under  which  treatment  the  patient  soon  re- 
covered. (Casper's  '  Wochenschr.,'  N"o.  36,  1844.)  Most  of  the  cases  of 
poisoning  by  carbonate  of  lead  have  been  of  a  chronic  character. 

In  1881,  a  little  girl,  aged  two  years  and  a  half,  was  noticed  to  be- 
feverish  and  restless,  and  was  reported  to  have  had  a  bad  night.  The  fol- 
lowing day  she  vomited  constantly,  was  unable  to  take  any  food,  and 
suffered  greatly  from  thirst.  It  was  considered  that  she  was  suffering- 
from  severe  gastric  catarrh,  induced  probably  by  sucking  cheap  coloured 
crayons,  the  pink  mark  of  one  of  which  was  noticed  on  the  child's  mouth. 
In  a  few  days  the  child  rallied,  and  it  was  thought  that  all  danger  was 
over;  but,  on  the  twenty-third  day  of  the  illness,  she  was  seized  with  con- 
vulsions and  the  next  day  she  died.  All  the  organs  were  healthy,  with  the 
exception  of  the  brain  and  stomach.  The  left  side  of  the  brain  is  reported 
to  have  been  distended  with  fluid,  whilst  the  stomach  presented  signs  of 
acute  inflammation,  and  in  two  places  perforation  had  occurred.  Either 
the  effusion  into  the  ventricles  or  the  condition  of  the  stomach  might, 
it  was  considered,  have  accounted  for  the  fatal  issue.  An  analysis  of  the 
crayons  showed  that  they  all  contained  poison.  The  most  poisonous  was 
a  pink  one,  which  contained  more  than  half  its  weight  of  white  leadr 
coloured  with  an  innocuous  vegetable  substance.  The  weight  of  this 
crayon  was  fifty  grains.  Another  crayon  contained  Prussian  blue,  mixed 
with  Dutch  pink.    ('  Brit.  Med.  Jour.,'  1882,  I.  p.  669.) 
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Chronic  Poisoning. — Colica  pictonmn,  or  Painter  s  Colic,  is  a  chronic  form 
of  poisoning  by  lead.  It  is  often  difficult  to  trace  the  source  of  the 
poison,  so  slowly  and  insidiously  are  the  effects  manifested.  In  some 
instances  the  poison  is  received  through  the  lungs,  or  skin,  or  by  the 
saliva,  although  no  physical  or  chemical  evidence  of  this  mode  of  introduc- 
tion can  be  obtained.  In  another  work  ('  On  Poisons,'  2nd  ed.  p.  485)  the 
author  has  referred  to  cases  in  -which  colic  and  paralysis  have  occurred 
in  persons  who  have  slept  in  newly  painted  rooms.  Alderson  mentions 
several  instances  of  this  kind.  ('  Lancet,'  1852,  II.  p.  891.)  The  author 
suffered  from  a  severe  attack  of  colic  as  a  result  of  sitting  in  a  room  for 
a  few  hours  a  day  in  which  a  large  surface  of  canvas  for  an  oil-painting 
had  been  covered  with  white  lead  and  drying  oil.  An  officer,  set.  50, 
fond  of  painting  in  oil-colours,  worked  for  some  time  in  a  room  eight 
feet  square  which  had  a  large  stove  in  it.  He  was  attacked  with  wrist- 
drop (paralysis)  in  Dec,  1855,  and  soon  afterwards  with  paralysis  in  both 
legs.  It  appears  that  his  servant  always  ground  his  colours,  mixed  themT 
and  cleaned  his  brushes.  The  officer  had  experienced  an  attack  some  years 
before  ;  but  from  this,  by  laying  aside  oil-painting,  he  completely  recovered. 
In  these  instances  the  emanations  of  lead  appeared  to  have  been  received 
through  the  lungs.  The  symptoms  were  of  the  character  peculiar  to  lead- 
poisoning,  and  as  they  disappeared  on  the  removal  of  the  patient  to  another 
atmosphere,  there  could  be  no  doubt  about  the  cause.  These  insidious- 
effects  of  lead  should  be  borne  in  mind  by  those  who  deny  that  any  noxious 
emanations  can  escape  from  papers  in  inhabited  rooms,  merely  because  the 
greater  number  of  persons  who  live  in  them  do  not  suffer.  Among  white- 
lead  manufacturers,  the  carbonate  finds  its  way  into  the  system  either 
by  the  skin,  the  lungs,  mouth  and  nostrils,  or  all  these  channels  together; 
it  is  diffused  in  a  fine  powder  through  the  atmosphere,  and  thus  enters 
into  the  lungs.  It  has  been  remarked  that,  in  manufactories  where  the 
powder  was  ground  dry,  not  only  have  the  labourers  suffered,  but  horses, 
dogs,  and  even  rats,  have  died  from  its  effects  :  the  rats  have  been  affected 
with  paralysis  in  their  hind  legs.  Since  the  practice  has  arisen  of  grind- 
ing the  carbonate  of  lead  in  water,  cases  of  lead  colic  have  not  been  so 
numerous.  Fatal  instances  of  this  kind  of  poisoning  have  been  frequently 
reported.    (Oliver  on  'Lead  Poisoning,'  1891.) 

Men  employed  in  the  manufacture  of  pottery  or  glazed  cards  are  liable 
to  attacks  of  this  kind.  There  are  numerous  other  cases  in  which  lead,  or 
its  preparations,  by  mere  contact  with  the  skin,  have  been  known  to 
produce  the  usual  results  of  lead-poisoning.  An  infant  was  paralyzed 
by  reason  of  its  having  been  washed  every  morning-  with  water  con- 
taining a  finely  diffused  oxy-carbonate  of  lead.  A  man  suffered  from 
lead-palsy :  he  had  been  a  potman,  and  the  palsy  was  attributed  to  the 
constant  handling  and  cleaning  of  pewter  pots.  ('  Med.  Gaz.,'  vol.  48, 
p.  1047.  For  another  case,  see/  Lancet,'  1860,  I.  p.  60.)  A  case  of  lead- 
poisoning  was  traced  to  the  handling  of  vulcanized  rubber,  impregnated 
with  lead.  The  man  was  a  trunk-maker,  and  used  this  material  in  his  trade. 
('  Pharm.  Jour.,'  1870,  p.  426.)  The  mere  handling  of  lead  or  its  com- 
pounds is  therefore  sufficient  to  produce  all  the  effects  of  chronic  poison- 
ing. A  tea-dealer  was  seized  with  symptoms  of  lead-poisoning,  and  the 
cause  remained  long  unsuspected,  until  he  admitted  that,  in  the  course 
of  his  trade,  he  had  the  idle  habit  of  often  placing  pieces  of  tea-lead  in  his 
mouth,  and  crushing  the  metal  between  his  teeth. 

One  cause  of  lead-palsy  among'  infants  may  be  the  use  of  farinaceous 
food  wrapped  in  lead-foil  having  a  thinly  tinned  surface,  sold  as  patent  tin- 
foil. Such  infants'  food  is  sometimes  strongly  impregnated  on  the  out- 
side with  carbonate  of  lead.    ('  On  Poisons,'  2nd  ed.  p.  505.)    Snuff  and 
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tobacco,  chocolate,  and  other  substances  in  ordinary  use  are  frequently 
wrapped  in  this  spurious  tin-foil.  If  the  articles  are  kept  in  a  damp  place, 
they  may  thus  become  impregnated  with  carbonate  of  lead.  Cosmetics 
and  hair-dyes  containing  preparations  of  lead,  commonly  called  hair- 
restorers,  may  also  produce  dangerous  effects.  The  author  met  with  an 
instance  in  which  paralysis  of  the  muscles  on  one  side  of  the  neck  arose 
from  the  imprudent  use  of  a  hair-dye  containing  litharge.  These  hair- 
dyes  or  'hair-restorers'  are  sometimes  solutions  of  acetate  of  lead  of 
variable  strength,  in  perfumed  and  coloured  water.  In  other  cases  they 
consist  of  hyposulphite  of  lead  dissolved  in  an  excess  of  hyposulphite  of 
sodium.  In  one  instance  the  continued  use  of  such  a  dye  is  reported  to 
have  proved  fatal,  and  lead  was  found  in  the  liver  and  one  of  the  kidneys. 
{'  Pbarm.  Jour.,'  1869,  1,  p.  304  ;  also  Jan.,  1869,  p.  440.)  Lacy  has 
pointed  out  the  injury  to  health  which  is  likely  to  follow  the  use  of  white 
lead  as  a  cosmetic  by  actors.  The  glazed  white  leather-lining  of  hats  is 
strongly  impregnated  with  carbonate  of  lead,  which  may  penetrate  the 
body  by  the  perspiring  skin.  Other  facts  connected  with  this  form  of 
lead-poisoning  will  be  found  in  the  '  Med.  Times  and  Gaz.,'  1852,  II. 
p.  223;  'Ann.  d'Hyg.,'  1859,  1,  pp.  95,  296;  1861,  1,  pp.  342,  389;  and 
1870,  1,  72. 

White  lead  is  sometimes  contained  in  small  proportions  in  loaf  sugar, 
owing  to  the  moulds  in  which  the  sugar  is  set  being  painted  with  white 
lead,  and  a  portion  being  thus  mechanically  taken  up.  Besides  the  workers 
in  lead  factories,  plumbers,  painters,  workers  on  gas  and  water  pipes, 
printers  (types),  potters  (glazing  with  lead  glaze),  weavers  (lead  weights 
on  looms),  file-makers  (striking  files  on  leaden  cushions),  enamel  workers, 
and  others  are  liable  to  suffer  from  chronic  lead-poisoning.  The  use  of 
cosmetics  containing  lead,  the  use  of  lead-glazed  crockery,  the  taking  of 
snuff  adulterated  with  oxides  of  lead  ;  and  the  use  of  aerated  beverages, 
and  drinking  water  which  has  been  allowed  to  remain  in  contact  with 
lead,  are  all  recognized  sources  of  lead-poisoning.  In  one  remarkable 
case  a  proof-reader  was  poisoned  by  reading  printed  proofs  for  many  years. 
Type-metal  is  an  alloy  of  which  lead  is  a  preponderating  constituent. 

Water  which  contains  more  than  one-twentieth  of  a  grain  of  lead 
per  gallon  should  be  rejected  as  unsafe.  Such  a  water  gives  a  sensible 
darkening  of  colour  when  a  wineglassful  of  it  is  placed  in  a  white 
porcelain  dish,  acidulated  with  a  few  drops  of  hydrochloric  acid,  and  then 
a  drop  of  sulphide  of  ammonium  added.  Soft  waters,  more  especially 
those  moorland  and  ferruginous  which  are  acid,  and  those  contaminated 
with  the  products  of  decomposing  sewage,  are  especially  prone  to  act  upon 
metallic  lead,  and  where  delivered  at  house  taps  often  contain  half  a 
grain  or  more  of  lead  per  gallon. 

The  most  frequent  cause  of  chronic  lead-poisoning  is  the  use  of  water 
kept  in  leaden  cisterns  or  pipes,  or  the  careless  employment  of  white  or 
red  lead  as  a  cement  for  pipes.  For  an  instructive  series  of  cases  showing 
the  effects  of  water  poisoned  with  lead,  see  a  paper  by  De  Mussy. 
('  Dublin  Quart.  Jour.,'  May,  1849 ;  also  '  Med.  Gaz.,'  vol.  44,  p.  260.) 
These  cases  occurred  at  Claremont,  among  the  members  of  the  ex- Royal 
Family  of  France.  The  effects  were  traced  to  the  use  of  pure  water  which 
had  acquired  an  impregnation  of  lead  by  contact  with  that  metal,  in  the 
proportion  of  from  one-seventh  of  a  grain  to  one  grain  in  the  imperial 
gallon.  Thirteen  out  of  thirty-eight  persons  were  affected,  and  to  such 
a  degree  that  the  nails  of  the  toes  and  fingei^s  acquired  a  bluish  discolora- 
tion. The  children  of  the  family  did  not  suffer.  No  symptoms  appeared 
until  after  the  water  had  been  in  use  for  a  period  of  from  five  to  seven 
months,  and  more  than  half  of  those  who  used  the  water  escaped  any  ill 
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effects.  According  to  Herapath,  the  symptoms  of  lead-poisoning  have 
been  produced  in  a  community  by  so  small  a  quantity  as  one-ninth  of  a 
grain  of  lead  in  a  gallon;  and  Smith,  of  Aberdeen,  concludes  from  his 
investigations  that  the  limit  of  manifestly  deleterious  action  would  seem 
to  be  somewhere  between  one-tenth  and  one-twentieth  of  a  grain  in  a 
gallon.  (Penny,  '  Report  on  Loch  Katrine  Water,"  p.  107.)  Only  a  small 
proportion  of  those  who  drink  such  lead-contaminated  waters  suffer  from 
lead-poisoning.  Waters  collected  from  lead-mine  districts  generally  con- 
tain lead,  either  in  suspension  or  in  solution.  In  one  of  these,  proposed 
to  be  supplied  to  Wrexham,  the  author  found  the  proportion  of  lead  to  be 
one-eleventh  of  a  grain  in  a  gallon — a  quantity  which  might  prove  noxious 
to  sume  portion  of  a  town  population,  as  a  result  of  long-continued  use. 
A  medical  officer  of  health  deposed  before  a  Committee  of  the  House  of 
Lords,  in  May,  1864,  that  there  was  less  than  one-fourteenth  of  a  grain 
of  lead  in  a  gallon,  and  that  this  proportion,  if  present,  would  do  no  injury, 
while  one-twelfth  of  a  grain  would  be  noxious,  although  the  data  upon 
which  this  sharply  defined  distinction  was  based  were  not  made  public. 
According  to  Christ ison,  all  waters  act  more  or  less  upon  lead,  and  as  a 
limit  of  safety  for  persons  using  a  water  for  domestic  purposes,  the  pro- 
portion of  lead  should  not  exceed  one-millionth  part,  or  about  one  grain 
in  fourteen  gallons  of  water.  ('  Pharin.  Jour.,'  1872,  p.  852.)  The  presence 
of  lead  in  public  water-supplies  has  within  the  last  few  years  attracted 
great  attention,  in  consequence  of  the  pollution  of  the  supplies  at  Sheffield, 
Keighlev.  Huddersfield,  Bacup,  and  other  northern  towns.  It  has  been 
surmised  that  the  presence  of  micro-organisms  may  cause  water  to  take  up 
lead;  but  there  has  been  no  expei'imental  confirmation  of  this  surmise.  A 
water  which  acts  chemically  on  the  metal  may  soon  cease  to  act  by  reason 
of  a  deposit  taking  place  in  the  interior  of  the  pipes,  and  the  metal  is  thus 
protected  from  further  chemical  action.  When  the  water,  before  entering 
the  pipes,  is  already  provided  with  so  much  lead  that  it  easily  admits  of 
detection  in  a  pint,  a  slight  additional  impregnation  will  suffice  to  render 
it  poisonous.  A  safe  sanitary  rule  would  be  that  suggested  by  Penny. 
All  lead-contamination  is  objectionable,  and  no  degree  of  it  can  be  con- 
sidered safe.  Lead  is  an  accumulative  poison,  and  affects  some  persons 
powerfully  in  the  smallest  quantities.  For  an  account  of  the  various  con- 
ditions under  which  water  is  liable  to  be  poisoned  with  lead,  and  the 
effects  produced  by  the  use  of  such  water,  the  reader  is  referred  to  the 
author's  work,  '  Ox  Poisons,'  p.  506.  An  evil  practice  has  sprung  up  of 
substituting  for  pure  block-tin  an  alloy  of  tin  and  lead,  in  the  so-called 
tinning  of  iron  and  copper  utensils.  The  small  supply-boilers  of  cisterns, 
supposed  to  be  tinned,  are  really  covered  with  a  layer  of  pewter  ;  and  lead 
may  thus  be  conveyed  into  food  and  water  under  circumstances  not 
suspected.  Gobley  has  fully  pointed  out  the  danger  of  this  practice  in 
reference  to  public  health.    («  Ann.  d'Hyg.,'  1869,  1,  237.) 

In  1850  it  was  proposed  to  refine  sugar  by  the  use  of  a  salt  of  lead.  It 
was  found  that  the  proportion  of  lead-salt  contained  in  sugar  refined  by 
this  process  varied  from  one-twentieth  to  one-tenth  of  grain  in  a  pound. 
The  Commissioners  of  Inland  Revenue,  considering  that  this  small  quantity 
might  affect  the  public  health,  referred  the  consideration  of  the  question 
to  Pereira,  Carpenter,  and  the  author.  They  came  to  the  conclusion  that 
■even  this  degree  of  contamination  of  such  a  universal  article  of  food  as 
sugar,  was  objectionable,  and  that  such  a  process  of  manufacture  should 
be  as  far  as  possible  prohibited. 

It  is  not  so  much  the  quantity  of  lead  taken  in  any  case  which  deter- 
mines the  symptoms  of  lead-poisoning  as  its  continued  introduction.  Never 
more  than  a  very  small  quantity  of  lead  is  found  in  such  cases  in  the  blood 
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and  in  the  internal  organs.  Tlie  liver  contains  the  largest  quantity,  front 
T\yth  to  2*7  grains.  The  metal  is  eliminated  chiefly  through  the  faeces, 
and,  to  a  less  degree,  through  the  urine  (Mann,  '  Brit.  Med.  Jour.,'  1893, 
I.,  p.  401). 

Liquids  used  for  culinary  or  dietetic  purposes,  especially  if  they  con- 
tain a  free  acid,  are  liable  to  become  impregnated  with  lead,  derived  from 
the  glaze  of  the  vessel  in  which  they  are  kept,  and  thus  form  poisonous 
salts.  If  vinegar  is  used,  acetate  of  lead  may  result.  Litharge-glaze  is 
also  easily  dissolved  by  alkaline  or  fatty  substances.  The  eating  of  drip- 
ping, or  the  fat  of  meat  baked  in  a  newly  glazed  vessel,  has  been  known 
to  give  rise  to  a  slight  attack  of  colic ;  while  the  symptoms  were  referred 
by  the 'person  to  some  substance  mixed  with  the  food.  (For  cases  see 
'  Med.  Gaz.,'  vol.  47,  p.  659  ;  also '  Lancet,'  1860,  I.  p.  962.)  In  1852,  four 
men  partook  of  rhubarb-pie  and  milk  for  supper;  shortly  afterwards  they 
were  all  seized  with  violent  vomiting  and  intense  colic.  Lead  was  detected 
in  a  portion  of  the  vomited  matters  and  food.  The  only  source  to  which 
the  lead  could  be  traced  was  the  glaze  of  the  pans  in  which  the  milk  was 
kept.  Cider  is  sometimes  poisoned  with  lead  owing  to  the  use  of  leaden 
vessels  or  pipes  in  its  manufacture.  An  instance  of  the  fatal  effects  of 
cider  so  poisoned  is  reported  to  have  occurred  in  Worcestershire  in  1864, 
and  another  fatal  case  occurred  in  Herefordshire  in  1867.  Eight  men 
wrere  seized  with  symptoms  of  lead-poisoning,  and  one  died.  Herapath 
found  one  grain  of  lead  in  a  gallon  of  the  cider.  The  leaden  pipe  was 
found  corroded  by  the  acid  in  the  cider.  Lead  pipes  are  largely  used  by 
publicans  for  the  supply  of  beer.  It  is  possible,  therefore,  if  the  beer  is 
acid,  and  is  allowed  to  remain  some  time  in  the  pipe,  the  first  portions- 
drawn  may  acquii'e  an  impregnation  of  lead,  which  may  give  rise  to  colic 
and  other  unpleasant  symptoms.  When  liquids  of  this  kind  are  im- 
pregnated with  lead,  the  fact  is  immediately  known  by  their  being  turned 
of  a  brown  colour  by  sulphuretted  hydrogen.  Newly  glazed  vessels  yield 
traces  of  lead,  more  or  less,  on  boiling  in  them  vinegar,  pure  acetic  acid, 
or  a  solution  of  potash.  In  this  manner  the  poisonous  nature  of  the  glaze 
may  be  tested,  the  lead  being  dissolved  either  by  the  acid  or  the  alkali. 
Common  acetic  acid  has  been  known  to  contain,  as  impurity,  two  percent, 
of  acetate  of  lead.  Lead  is  also  found  in  citric  and  tartaric^acids,  aerated 
beverages,  Seidlitz  powders,  and  in  salts  which  have  been  crystallized  in 
leaden  pans.  Litharge  was  formerly  much  used  to  remove  the  acidity  of 
sour  wine,  and  to  convey  a  sweet  taste.  Acetate  of  lead,  or  some  other 
vegetable  salt  of  the  metal,  is  in  these  cases  formed  ;  and  the  use  of 
such  wine  may  be  productive  of  alarming  symptoms.  Many  years  since 
a  fatal  epidemic  colic  prevailed  in  Paris,  owing  to  this  cause  ;  the  adul- 
teration was  discovered  by  Fourcroy,  and  it  was  immediately  suppressed. 
Wine  thus  poisoned  is  known  by  its  being  blackened  by  sulphuretted 
hydrogen. 

Snuff  has  been  adulterated  with  red  lead  in  order  to  improve  its  colour. 
Two  instances  of  chronic  poisoning  by  lead  came  under  the  author's,  and 
one  under  the  editor's  notice  as  a  result  of  the  presence  of  oxide  of  lead 
in  snuff.  One  sample  contained  the  oxide  in  large  proportion.  This 
noxious  adulteration  has  frequently  given  rise  to  paralysis  and  other  forms 
of  lead-disease.  ('Med.  Gaz.,'  vol.  32,  p.  138;  'Ann.  d'Hyg.,'  1831,2, 
197  ;  '  Lancet,'  1860,  I.  p.  60.)  It  is  readily  detected  by  incinerating  a 
small  quantity  of  the  snuff  in  a  porcelain  capsule,  and  digesting  the  ash 
in  warm  dilute  nitric  acid.  This  may  be  afterwards  diluted  with  water 
and  filtered  before  the  application  of  the  tests  for  lead.  Sonnenkalb  con- 
sidered that  snuff  frequently  acquires  an  impregnation  of  lead,  by  reason 
of  the  coverings  of  lead  in  which  it  is  packed.    He  collected  nineteen 
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cases  of  this  form  of  chronic  poisoning :  in  fourteen  of  these  there  was 
paralysis,  and  in  five  there  were  symptoms  of  gastric  disturbance.  The 
arms  were  most  commonly  affected  with  paralj-sis  and  wasting  of  the 
extensor  muscles.  In  twelve  cases  there  was  a  bine  colour  of  the 
gums.  All  suffered  from  colicky  pains  and  constipation.  The  poisoned 
snuff  had  been  used  for  a  period  of  from  six  months  to  twenty  years  : 
and  on  leaving  it  off,  the  patients  improved  rapidly,  and  eventually 
recovered.  (See  also  'Lancet,'  1870,  II.  p.  781,  and  '  Pharm.  Jour.,' 
1870,  p.  465  ;  and  Horn's  '  Vierteljahrsschrift,'  1868,  2,  175.) 

No  less  than  132  fatal  cases  of  lead-poisoning  were  recorded  in  1891 
in  England  and  Wales. 

Symptoms  and  Appearances. — The  symptoms  of  chronic  poisoning  by 
lead  are  well  marked.  These  are,  first,  signs  of  impairment  of  nutrition  ; 
and  even  when  the  patient  experiences  no  diminution  of  strength  and 
health,  the  skin  assumes  a  sallow  or  yellowish  tint  (icterus  saturninus). 
The  patient  may  experience  a  sweetish,  styptic,  or  astringent  taste  in  the 
mouth.  A  symptom  of  a  peculiar  nature  was  first  pointed  out  by  Burton 
('  Med.  Gaz.,'  vol.  25,  p.  687),  namely,  a  blueness  of  the  edges  of  the  gums, 
where  these  join  the  bodies  of  the  teeth  :  the  teeth  are  of  a  brownish  colour. 
•Chambers  affirms  that  this  blue  line  on  the  gums  is  an  early  consequence 
of  lead-poisoning  in  any  form,  and  is  a  distinguishing  sign  of  lead-colic. 
This  line  is  absent  where  the  teeth  have  been  extracted.  A  blue  mark 
round  the  edge  of  the  gums  has  been  noticed  in  some  cases  of  poisoning 
by  mercurial  preparations  ;  and  it  is  possible  that  in  an  advanced  stage  of 
chronic  poisoning  by  lead,  it  may  be  absent — as  where,  for  example,  the 
individual  has  ceased  to  expose  himself  to  emanations  of  lead.  ('Med. 
Times,'  Feb.  14,  1846,  p.  395.)  Many  facts  tend  to  show  that  in  general 
it  is  an  early  symptom.  When  examined  by  a  lens  the  pigment  is  seen 
to  be  in  dots. 

Specific  lead  disease  now  frequently  makes  its  appearance ;  though  in 
many  cases  the  poisoning  stops  short  here.    There  are  four  recognized 
forms  of  chronic  lead-poisoning  ;  viz.  colic,  which  is  by  far  the  most  fre- 
quent form ;  pains  in  the  joints  (arthralgia),  the  source  of  which  is  often 
•overlooked;  paralysis,  which,  though  a  less  frequent  consequence  than 
arthralgia,  has  attracted  more  notice ;  and,  still  more  rarely,  cerebral 
affections.    Tanquerel,  in  1830,  found  that  these  four  forms  of  disease 
were  met  with  in  the  following  orders  of  relative  frequency: — colic  in  57, 
arthralgia  in  35,  paralysis  in  5,  and  cerebral  affections  in  3  per  cent,  of 
the  cases  collected.    The  usual  course  is  that  there  is  at  first  pain  with 
a  sense  of  sinking  commonly  in  or  about  the  region  of  the  navel,  the  seat 
of  the  colon,  hence  called  colic.    Next  to  pain  there  are  obstinate  constipa- 
tion, retraction  of  the  abdominal  parietes,  loss  of  appetite,  thirst,  foetid 
breath,  and  general  emaciation,  with  paralysis  of  a  peculiar  kind  affect- 
ing the  extensor  muscles,  and  causing  a  dropping  of  the  wrist,  or  show- 
ing itself  in  a  general  paralysis  of  the  limbs.    The  paralysis  is  peculiar, 
and  affects  at  first  almost  exclusively  the  extensor  muscles  at  the  back  of 
the  forearm,  so  that  the  patient  loses  the  power  of  raising  the  hand  from 
the  wrist : — hence  the  name  '  wrist-drop  '  applied  to  this  form  of  paralysis. 
Squinting  and  amaurosis  are  occasional  symptoms.    Albumen  is  commonly 
found  in  the  urine  in  advanced  stages  of  the  disease.    Chronic  poisoning 
by  lead  often  kills  the  patient.    After  death  the  large  and  small  intestines 
have  been  found  much  contracted,  their  coats  thickened,  and  dark  patches 
of  mucous  membrane  alternating  with  intervening  portions  of  normally 
coloured  intestine.    These  changes  have  been  especially  observed  in  the 
colon.    Granular  degeneration  of  the  kidneys  is  common.    The  affected 
muscles  are  found  atrophied  and  their  stria1  indistinct. 
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Analysis. — White  lead  is  a  solid  white  powder,  insoluble  in  water,  and 
immediately  blackened  by  sulphuretted  hydrogen  or  sulphide  of  ammonium. 
1.  When  heated  on  platinum,  it  leaves  a  residue  of  yellow  or  orange- 
coloured  oxide  of  lead,  soluble  in  nitric  acid.  2.  The  carbonate  is  easily 
dissolved  with  effervescence  by  diluted  nitric  acid.  Lead  may  be 
readily  detected  in  the  filtered  solution  by  the  tests  already  mentioned. 
Lead  is  detected  in  the  tissues  by  incineration,  dissolving  the  ash  in  dilute 
nitric  acid,  and  passing  sulphuretted  hydrogen  gas,  when  a  black  precipi- 
tate of  sulphide  of  lead  falls.  This  maybe  again  dissolved  in  dilute  nitric 
acid  and  other  tests  applied  to  the  solution  (see  p.  310). 

Oxides  op  Lead. — The  3rellow  oxide  (massicot),  and  the  puce-coloured 
oxide  (peroxide),  are  but  little  known,  except  to  chemists.  Litharge  and 
minium  or  red  lead  are,  however,  much  employed  in  the  arts,  and  have 
sometimes  given  rise  to  accidental  poisoning-.  A  woman  who  had  swallowed 
two  and  a  quarter  ounces  of  red  lead  was  admitted  into  hospital.  No 
symptoms  appeared  for  nine  hours.  There  was  then  colicky  pain,  with 
urgent  vomiting,  followed  by  headache  and  general  tenderness  of  the  ab- 
domen. She  entirely  recovered  in  about  twelve  days.  ('  Guy's  Hosp. 
Rep.,'  1850,  p.  209.)  In  March,  1870,  owing  to  an  accident,  some  red 
lead  became  mixed  with  a  quantity  of  beer  at  a  brewery  at  Guildford. 
Several  persons  who  drank  this  beer  suffered  from  lead -poisoning.  One 
man  died,  but  it  was  probable  that  disease  of  the  lungs  was  the  immediate 
cause  of  death.  Colicky  pains,  a  blue  line  on  the  gums,  and  constipa- 
tion, were  well-marked  symptoms  among  the  patients.  In  the  course  of  a 
month  as  many  as  twenty-seven  cases  of  lead-colic  came  under  treatment. 
('  Lancet,'  1870,  I.  pp.  428  and  495.)  A  fatal  case  of  poisoning  by  red  lead 
has  been  recorded.  ('  Report  of  Calcutta  Med.  Soc.,'  July  13, 1881.)  The 
woman  died  within  five  hours.  The  symptoms  were  pains  and  convulsions. 
The  only  noticeable  appearance  met  with  in  the  body  was,  it  is  said, 
corrosion  of  the  stomach. 

Preparations  of  Copper. 

All  the  salts  of  copper  are  poisonous.  The  two  most  commonly  known 
in  commerce  are  the  Sulphate,  or  Blue  Vitriol,  and  the  Subacetate,  or 
Verdigris.  The  former  has  been  frequently  taken  and  administered  in 
large  doses,  for  the  purpose  of  suicide  and  in  attempts  at  murder.  In  the 
latter  case  the  attempt  has  been  immediately  discovered,  owing  to  the 
strong  metallic  taste  possessed  by  the  salt.  This  would  in  general  render 
it  impossible  that  the  poison  should  be  taken  unknowingly.  With  the 
exception  of  these  salts,  poisoning  by  copper  is  usually  the  accidental 
result  of  the  common  employment  of  this  metal  for  culinary  purposes. 
There  are  two  copper  salts — the  Arsexite  (Scheele's  Green)  and  the 
Aceto-Arsenite  (Brunswick  Green) — Avhich  chiefly  owe  their  poisonous 
properties  to  arsenic.    This  has  been  elsewhere  considered  (p.  286). 

Blue  Vitriol.  Sulphate  of  Copper.  Cupric  Sulphate. — Sulphate  of 
copper  has  been  frequently  given  for  the  purpose  of  procuring  abortion. 
In  doses  of  half  an  ounce  and  upwards,  it  acts  as  a  powerful  irritant  on 
adults,  and  a  much  smaller  quantity  would  suffice  to  destroy  infants  or 
children.  The  salt  speedily  causes  vomiting  of  the  most  violent  kind  ; 
this  sometimes  expels  the  poison  from  the  stomach,  and  the  person  recovers. 
The  vomited  matters  are  remarkable  for  being  generally  of  a  blue  or  green 
colour ;  and  broken  crystals  of  blue  vitriol  were  discovered  in  them,  in 
a  case  in  which  the  poison  was  taken  in  a  loosely  pulverulent  state.  If 
the  green  colour  of  the  vomited  liquids  is  owing  to  altered  bile,  it  will 
not  acquire  a  blue  tint  on  adding  to  a  portion  of  the  green  liquid  a 
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solution  of  .ammonia ;  but  if  it  be  caused  by  a  salt  of  copper,  this  change 
of  colour  will  serve  to  indicate  the  fact.  There  is  headache,  pain  in  the 
abdomen,  with  purging ;  the  pain  is  of  a  colicky  character  ;  and  in  aggra- 
vated cases,  there  are  spasms  of  the  extremities  and  convulsions.  Percival 
met  with  an  instance  in  which  violent  convulsions  were  produced  in  a 
young  woman  by  120  grains  of  sulphate  of  copper.  Paralysis,  insensi- 
bility, and  even  tetanus,  have  preceded  death,  when  the  poison  was 
administered  to  animals.  Among  the  symptoms  casually  met  with  in 
the  human  subject,  may  be  mentioned  jaundice.  This  has  been  observed 
to  attend  poisoning  by  the  sulphate,  as  well  as  by  Scheele's  Greeu.  The 
medicinal  dose  of  copper  sulphate  as  an  emetic,  is  from  five  to  fifteen 
grains,  and  as  a  tonic  from  one  to  three  or  four  grains. 

There  are  but  few  instances  in  which  this  poison  has  proved  fatal  in 
the  human  subject.  One  fatal  case  was  recorded  in  hlngland  in  1891. 
In  1836,  a  girl,  sixteen  months  old,  put  some  pieces  of  Blue-stone  (sul- 
phate of  copper),  which  were  given  to  her  to  play  with,  into  her  mouth. 
In  a  quarter  of  an  hour  the  child  vomited  a  bluish-green  coloured  matter, 
with  pieces  of  sulphate  of  copper  in  it  ;  the  skin  was  alternately  cold 
and  hot,  but  there  was  no  purging-.  The  child  died  in  four  hours,  with- 
out being  convulsed,  but  it  was  insensible  before  death.  ('Med.  Gaz.,' 
vol.  18,  p.  742.)  Unfortunately  no  inspection  of  the  body  was  made. 
Galippe  denies,  on  inadequate  evidence,  the  poisonous  properties  of 
copper  salts.  In  188G  a  man  was  convicted  of  attempting  to  murder  his 
wife  by  administering  to  her  sulphate  of  copper  in  spruce  and  peppermint 
water.  He  was  sentenced  to  twenty  years'  penal  servitude.  (Reg.  v. 
Reynolds,  C.  C.  C,  Sept.,  1880.)  In  1884  a  girl  was  convicted  of  poison- 
ing her  mistress  by  introducing  sulphate  of  copper  into  a  jug  of  beer. 
The  taste  of  the  substance  was  perceived  ;  the  only  results  were  severe 
vomiting.    (Reg.  v.  Mary  Baker,  C.  C.  C,  Oct.,  1884.) 

Verdigris.  Subacetate  of  Copper. — This  salt  produces  symptoms  some- 
what similar  to  those  caused  by  the  sulphate.  There  is  a  strong  styptic 
metallic  taste,  with  a  sense  of  constriction  in  the  throat,  followed  by 
severe  colicky  pains,  vomiting  of  a  green-coloured  liquid,  and  purging, 
with  violent  straining  (tenesmus).  A  woman  who  swallowed  two  ounces 
of  verdigris  died  in  three  days  :  in  addition  to  the  symptoms  above 
described,  there  were  convulsions  and  paralysis  before  death.  Niemann 
relates  that  a  female,  aged  24,  swallowed  half  an  ounce  of  verdigris,  and 
died  under  symptoms  of  severe  irritation  of  the  stomach  in  sixty  hours. 
('  Taschenbucb,'  p.  458.)  In  consequence  of  the  great  uncertainty  of  its 
operation,  subacetate  of  copper  is  not  employed  internally. 

Appearances. — In  poisoning  with  the  salts  of  copper,  the  mucous 
membrane  of  the  stomach  and  intestines  has  been  found  more  or  less 
thickened  and  inflamed,  in  the  few  fatal  cases  which  have  been  hitherto 
examined :  the  membrane  has  been  also  found  destroyed  and  softened  in 
poisoning  with  verdigris.  The  gullet  has  presented  an  inflamed  appear- 
ance. In  a  case  of  poisoning  with  verdigris,  quoted  by  Orfila,  the  stomach 
was  inflamed  and  thickened,  especially  towards  the  intestinal  opening,  the 
orifice  of  which,  owing  to  the  general  thickening,  was  almost  obliterated. 
The  small  intestines  were  throughout  inflamed,  and  perfoi'ation  had  taken 
place,  so  that  part  of  the  green  liquid  was  effused  into  the  abdomen. 
The  large  intestines  were  distended  in  some  parts,  and  contracted  in 
others,  and  the  rectum  was  ulcerated  on  its  inner  surface.  The  lining 
membrane  of  the  intestines  has  been  found  throughout  of  a  deep  green 
colour,  owing  to  small  particles  of  verdigris  adhering  to  it.  It  has  been 
said  that  this  is  an  uncertain  character  of  poisoning  by  copper  ;  since  a 
morbid  state  of  the  bile  often  gives  a  similar  eclour  to  the  mucous  mem- 
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bran e  of  the  stomach  and  duodenum.  This  objection  cannot  apply  when 
the  green  colour  is  found  in  the  gullet,  and  throughout  the  intestines; 
and,  under  any  circumstances,  the  evidence  from  the  presence  of  a  green 
colour  would  amount  to  nothing  in  the  judgment  of  a  prudent  witness, 
unless  copper  were  freely  detected  in  the  parts  so  coloured.  The  green 
stain,  if  due  to  copper,  will  be  turned  blue  by  ammonia. 

The  Chloride  and  Carbonate  are  also  irritant  poisons. 

Chronic  poisoning  by  copper  is  occasionally  seen  among  workers  in  this 
metal  and  its  salts.  The  poison  enters  the  system  partly  by  the  lungs  in 
the  form  of  dust,  and  partly  by  the  skin  in  handling  the  metal  or  its  salts. 
The  marked  symptoms  are  a  coppery  taste  in  the  mouth,  giddiness,  pain 
in  the  bowels,  vomiting,  occasional  diarrhoea,  and  wasting  of  the  body. 
Clapton  has  pointed  out  another  symptom,  namely,  a  green  line  on  the 
margin  of  the  gums.  He  met  with  this  in  a  sailor  and  in  some  working 
coppersmiths.  ('  Med.  Times  and  Gaz.,'  1868,  I.  p.  658.)  The  green 
line  was  well  marked,  and  this  was  shown  by  tests  to  be  owing  to  copper. 
The  perspiration  from  the  hands  in  working  had  converted  the  copper 
into  basic  chloride,  and  thus  led  to  its  absorption  by  the  skin.  Several 
cases  of  chronic  poisoning  by  copper  among  coppersmiths  have  been 
treated  by  Cameron,  but  this  symptom  was  not  noticed.  ('  Med.  Times 
and  Gaz.,'  1870,  I.  p.  581.) 

The  existence  of  chronic  copper-poisoning  is  not  doubted  by  the 
majority  of  authorities  on  toxicology  ;  but  it  must  be  admitted  that  much 
has  been  alleged  as  to  this  form  of  disease  which  is  open  to  question.  The 
fact  that  the  majority  of  workers  in  copper  and  its  compounds  remain 
perfectly  healthy  is  not  conclusive  as  to  the,  innocuous  character  of  the 
metal,  spite  of  the  assertions  of  Galippe.  ('  Etude  Toxicol,  sur  le  Cuivre,' 
Paris,  1875.)  Op polzer  asserts  that  he  has  seen  a  case  of  copper  paralysis 
affecting  the  right  arm,  and  very  similar  to  lead  paralysis.  (■  Ziemssen's 
Cyclop,  of  Med.,'  vol.  xvii.  p.  593.) 

Chemical  Analysis. — The  salts  of  copper  are  generally  known  by  their 
colour;  whether  in  the  solid  state  or  in  solution,  they  are  either  blue  or 
green.  The  salts  of  one  other  metal  are  also  of  a  green  colour,  namely, 
nickel ;  but  there  are  striking  chemical  differences  between  the  salts  of 
this  metal  and  those  of  copper.  There  are  three  very  soluble  salts  of 
copper ;  two  of  these  are  blue,  the  sulphate  and  nitrate,  and  one  green,  the 
chloride.  The  solutions  of  the  copper  salts  have  generally  an  acid  reaction. 
The  salt  should  be  dissolved  in  water,  diluted,  and  the  following  tests  may 
then  be  applied : — 

Tests. — 1.  Solution  of  ammonia  gives  a  bluish-white  precipitate,  which 
is  soluble  in  an  excess  of  the  test,  forming'  a  deep  violet-blue  liquid. 
2.  Ferrocyanide  of  potassium  gives  a  rich  claret-red  precipitate ;  if  the 
quantity  of  copper  is  small,  the  liquid  acquires  merely  a  light-red  colour ; 
if  large,  the  precipitate  is  of  a  deep  red-brown  colour,  and  of  a  gelatinous 
consistency.  Ferrocyanide  of  potassium  will  act  on  the  violet-blue  solution 
produced  by  ammonia,  provided  acetic  acid  is  added  to  neutralize  the 
ammonia.  One  portion  of  the  liquid  may  thus  be  tried  by  the  two 
tests.  3.  Sulphuretted  hydrogen  gas,  or  sulphide  of  ammonium,  gives  a 
deep  chocolate- brown  precipitate,  even  in  an  acid  solution;  or,  if  the 
copper  is  in  small  proportion,  merely  a  reddish-brown  colour.  4.  A  slip  of 
polished  iron  (a  common  needle),  suspended  by  a  thread  in  the  liquid, 
slightly  acidulated  with  sulphuric  acid,  is  speedily  coated  with  a  layer 
of  copper,  even  when  the  salt  is  present  in  very  small  proportion.  If 
the  needle  is  left  for  some  days  in  the  liquid,  the  iron  will  be  slowly 
removed,  and  a  hollow  cylinder  of  metallic  copper  will  remain.  This  may 
be  washed,  dissolved  in  dilute  nitric  acid,  and  tested  with  the  foregoing 
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tests  ;  or  the  iron,  coated  with  copper,  may  be  at  once  partially  immersed 
'in  ammonia  and  exposed  to  air.  The  liquid  then  becomes  slowly  blue. 
Half  a  grain  of  sulphate  of  copper,  dissolved  in  sixteen  ounces  of  water,  may 
be  thus  easily  detected.  The  blue  solution,  acidified  with  acetic  acid, 
'gives  a  red  colour  or  precipitate  with  ferrocyanide  of  potassium.  5.  Hie 
Electrolytic  test. — If  a  few  drops  of  the  copper  solution  are  placed  on 
platinum-foil,  slightly  acidulated  with  a  diluted  acid,  and  the  platinum 
is  then  touched  through  the  solution  with  a  slip  of  zinc,  metallic  copper, 
of  its  well-known  red  colour,  is  immediately  deposited  on  the  platinum. 
When  the  quantity  of  copper  is  small,  there  is  merely  a  brown  stain ;  but 
a  blue  liquid  is  formed  by  pouring  on  it  ammonia,  and  exposing  it  to  air. 
The  blue  liquid  may  be  further  tested  with  ferrocyanide  of  potassium 
after  acidification  with  acetic  acid. 

Commercial  sulphate  of  copper  sometimes  contains  traces  of  arsenic. 
Ten  grains  of  the  crystallized  sulphate  will  occasionally  be  sufficient  to 
yield  evidence  of  the  presence  of  arsenic.  When  the  sulphate  has  been 
given  as  an  emetic,  traces  of  arsenic  may  sometimes  be  found  in  the 
contents  of  the  stomach  or  in  the  matters  vomited. 

Copper  in  organic  liquids. — The  copper  is  liable  to  be  precipitated  by 
cei"tain  organic  substances,  e.g.  albumen,  fibrin,  casein,  and  mucous  mem- 
brane; but  some  of  these  organic  compounds  are  easily  dissolved  by  acids, 
or  even  by  an  excess  of  the  solution  of  copper  salt.  A  portion  at  least 
of  the  salt  of  copper  is,  therefore,  commonly  held  dissolved.  In  such  cases 
there  is  one  peculiar  character  possessed  by  these  liquids,  i.e.  they  have  a 
decidedly  green  colour,  even  when  the  copper  salt  is  in  a  far  less  than 
poisonous  proportion. 

A  polished  needle,  or  a  fine  iron  wire,  may  be  used  in  these  liquids  as  a 
trial-test  for  the  presence  of  the  salts  of  copper.  If  in  large  quantity,  the 
copper  may  be  precipitated  by  sulphuretted  hydrogen,  thesulphide  collected, 
dried,  and  converted  into  the  soluble  sulphate  by  the  action  of  strong  nitric 
acid.  If  in  small  quantity,  the  following  is  the  most  expeditious  method 
of  obtaining  copper  from  any  organic  liquid  which  contains  a  soluble 
poisonous  salt  of  this  metal.  Having  added  a  few  drops  of  diluted  sul- 
phuric acid,  and  filtered  the  liquid,  let  a  portion  of  it  be  placed  in  a 
platinum  capsule  or  crucible,  and  a  slip  of  zinc  introduced.  Wherever 
the  platinum  is  touched  by  the  zinc,  metallic  copper  of  its  ordinary  red 
colour  is  deposited ;  and  after  having  in  this  way  coated  the  platinum 
capsule,  the  surplus  liquid  may  be  poured  off  and  the  capsule  well  washed 
with  watei".  The  copper  is  then  dissolved  in  nitric  acid,  and  the  tests  may 
be  applied  to  the  solution  after  the  excess  of  acid  has  been  driven  off  by 
heat.  In  place  of  nitric  acid  and  heat,  a  strong  solution  of  ammonia  may 
be  used  in  the  cold.  Under  exposure  to  air  the  metal  is  oxidized  and  dis- 
solved in  a  few  minutes,  forming  a  blue  solution.  The  ammoniacal  solu- 
tion may  be  neutralized  with  diluted  acetic  acid,  and  ferrocyanide  of 
potassium  then  added.  The  red  colour  of  the  metal  deposited  on  platinum, 
is  characteristic  of  copper ;  but  should  any  doubt  exist,  this  may  be  removed 
by  placing  a  polished  needle  in  the  ammoniacal  solution,  and  adding  diluted 
acetic  acid  to  neutralize  it.  The  needle  is  immediately  covered  with  a  red 
layer  of  copper.  Not  much  importance  should  be  attached  to  the  discovery 
of  mere  traces  of  this  metal  either  in  the  body  or  in  articles  of  food. 
Copper,  if  looked  for,  may  bo  found  in  many  cases  in  the  tissues  and  in 
food,  under  circumstances  quite  unconnected  with  poisoning.  ('  Guy's 
Hosp.  Rep.,'  1858,  p.  103.) 

In  the  tissues  or  urine. — Dry  and  incinerate  the  organic  matter,  using 
an  iron  burner,  digest  the  residue  in  warm  nitric  acid,  and  then  evaporate 
to  dryness.  The  residue  may  be  dissolved  in  a  .small  quantity  of  water, 
vol.  r.  y 
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and  a  polished  needle  immersed  in  it  for  some  hours.  The  metallic 
deposit,  if  any,  on  the  needle,  may  be  recognized  as  copper,  either  by  its 
colour  or  by  the  action  of  ammonia. 

Copper  in  food. — The  medico-legal  history  of  poisoning  by  copper  would 
be  incomplete  -without  some  remarks  on  the  action  of  certain  articles  of 
food  on  this  metal,  when  it  is  used  for  culinary  purposes.  This  is  not  a 
frequent  form  of  accidental  poisoning.  The  symptoms  rarely  appear  until 
after  the  lapse  of  three  or  four  hours,  or  even  a  much  longer  period. 
There  is  commonly  nausea,  with  colicky  pains  and  cramps  in  the  limbs.  It 
results  from  the  experiments  of  Falconer  and  others,  that  metallic  copper 
undergoes  no  change  by  contact  with  water,  unless  the  air  is  present,  when 
a  hydro-carbonate  is  formed.  If  the  water  contains  an  acid  such  as 
vinegar,  or  common  salt,  or  if  there  is  oily  or  fatty  matter  in  contact 
with  the  metal,  then  the  copper  is  more  rapidly  oxidized,  and  the  liquor 
or  fat  acquires  a  green  colour.  If  the  copper  vessel  is  kept  perfectly 
clean,  and  the  food  prepared  in  it  is  allowed  to  cool  in  other  vessels, 
there  is  not  much  risk  of  its  acquiring  a  poisonous  impregnation  :  never- 
theless, no  acid,  saline,  fatty,  or  oily  liquid  should  be  prepared  as  an 
article  of  food  in  a  copper  vessel.  (See  '  Ann.  d'Hyg.,'  1832,  1,  102.) 
Under  the  influence  of  heat  and  air,  a  portion  of  copper  becomes  dissolved, 
and  the  oily  or  other  liquid  acquires  a  green  colour.  The  preparation  of 
fruits,  such  as  preserves,  in  copper  vessels,  is  necessarily  attended  with 
some  risk  ;  for,  on  cooling,  a  green  crust  is  apt  to  form  on  the  copper,  just 
above  the  surface  where  the  air  and  acid  liquid  meet.  Some  liquids,  while 
boiling,  appear  to  be  little  liable  to  this  impregnation :  thus,  coffee,  beer, 
milk,  and  tea  have  been  separately  boiled  for  two  hours  together,  in  a  clean 
copper  vessel,  without  any  portion  of  the  metal  being  taken  up  by  either  of 
the  liquids.  (Falconer,  '  On  the  Poison  of  Copper,'  p.  65,  London,  1774; 
also  '  Orfila,' vol.  1,  p.  611.)  Accidents  of  this  kind  are  usually  prevented 
by  lining  the  copper  vessel  with  tin,  or  byusing  vessels  of  silver;  but  in  very 
large  boilers  this  plan  is  not  always  adopted ;  cleanliness  alone  is  trusted 
to,  and  this,  when  properly  observed,  is  a  sufficient  preventive.  In  reference 
to  culinary  vessels  the  tin  is  often  worn  away,  and  the  corroded  copper  is 
thus  exposed  to  the  action  of  any  acids  contained  in  the  food.  In  1866, 
some  rhubarb-stems  were  stewed  in  an  imperfectly  tinned  and  dirty  copper 
vessel,  and  were  supplied  to  a  family  for  dinner.  The  children  and  their 
governess  partook  of  it — the  latter  very  freely.  All  were  taken  ill.  The 
governess  suffered  most ;  there  was  violent  sickness,  with  other  symptoms 
of  irritation.  She  partially  recovered  under  treatment,  but  had  a  relapse, 
and  died  from  the  effects  of  the  poisoned  food.  The  oxalic  and  malic 
acids  in  the  vegetables  probably  acted  strongly  on  the  copper  in  the 
presence  of  air. 

In  1866,  a  remarkable  set  of  cases  occurred  in  a  family  at  Itchen  Abbas, 
Hants,  in  which  twelve  or  more  members  of  the  family  suffered  from 
symptoms  of  poisoning  similar  to  those  produced  by  copper.  A  badly 
tinned  copper  vessel  had  been  used  for  cooking  the  food,  with  much 
salt.  One  patient,  an  old  man,  set.  90,  died  after  three  weeks,  the  others 
recovered.  The  cook  was  charged  with  wilful  poisoning,  but  was  subse- 
quently liberated.  She  brought  an  action  against  her  master  (Tully  v. 
Corrie,  Queen's  Bench,  Nov.,  1867),  but  this  resulted  in  a  verdict  for  the 
defendant.  ('  Guy's  Hosp.  Rep.,'  1866,  p.  329.)  A  set  of  cases  is  reported 
to  have  occurred  at  Geneva,  in  1870,  in  which  ten  persons  were  taken  ill 
with  symptoms  of  irritant  poisoning,  and  four  died.  It  was  found  that  the 
food  had  been  cooked  in  a  copper  utensil  containing  a  large  quantity  of 
verdigris.  ('  Pharm.  Jour.,' Aug.,  1870,  p.  158.)  A  fatal  case  of  poisoning 
by  copper  is  reported  in  the  same  journal  for  1870,  p.  874.    Copper  was 
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found  in  small  quantity  in  the  body.  Waldemann  published  a  paper  on 
the  effects  of  copper  and  zinc,  and  their  alloy  brass,  when  used  for  culinary 
utensils.    (Horn's  '  Vierteljahrsschrift,'  1870,  1,  247.) 

The  tin  used  for  lining  copper  vessels  is  frequently  alloyed  with  a  large 
proportion  of  lead,  and  thus  lead-poisoning  may  be  substituted  for  poisoning 
with  copper.  According  to  Paasch,  many  of  the  accidents  attributed  to 
this  form  of  copper-poisoning  are  really  due  to  other  causes.  (Casper's 
'  Vierteljahrsschrift,'  1852,  B.  i.  H.  i.  S.  78.)  It  has  been  elsewhere  stated 
that  all  the  ordinary  copper  employed  for  culinary  utensils  contains 
arsenic.  In  those  cases  in  which  the  metal  is  converted  into  insoluble 
oxides  or  salts  by  acid  or  fat,  the  arsenic  may  be  found  in  an  insoluble 
form  in  the  green  incrustation  produced.  When  copper  thus  forms  an 
insoluble  salt,  arsenic  is  not  dissolved. 

It  has  been  stated  that  an  impure  gold  alloy  used  by  some  dentists 
has  been  so  largely  composed  of  copper  as  to  affect  the  health  of  those 
who  have  used  the  plates  for  the  support  of  artificial  teeth.  The  acid  and 
salts  in  the  saliva  facilitate  the  production  of  a  poisonous  salt  of  copper. 

In  the  making  of  preserved  fruits  and  vegetable  pickles,  the  salts  of 
copper  (blue  vitriol)  are  used  for  the  purpose  of  giving  a  rich  green  colour. 
Many  of  the  green  pickles  sold  in  shops  were  formerly  thus  impregnated 
with  the  vegetable  salts  of  this  metal,  to  which  they  owe  their  bright  grass- 
green  colour.  The  iron-test  is  delicate.  A  bright  needle  immersed  in  the 
pickle,  or  plunged  into  the  solid,  will  be  speedily  coated  with  copper.  Only 
a  portion  of  the  copper  is  in  a  soluble  form.  The  quantity  of  copper  con- 
tained in  such  articles  may  not  be  sufficient  to  cause  fatal  effects ;  but 
serious  symptoms  of  gastric  irritation  are  sometimes  produced,  and  in 
young  persons  these  may  assume  an  alarming  character.  The  restrictions 
on  the  exportation  of  green  peas  coloured  with  copper  from  France  have 
recently  been  relaxed,  and  coppered  peas  are  again  an  article  of  commerce 
in  the  British  Isles. 

According  to  Tschirch  the  practice  with  some  manufacturers  is  to  treat 
the  green  vegetables  with  a  dilute  solution  of  sulphate  of  copper,  and 
afterwards  wash  them  thoroughly  with  water  before  boiling.  The  result 
is  the  formation  in  the  plant  tissue  of  phyllocyaninate  of  copper,  a  com- 
pound containing  7*35  per  cent,  of  copper,  and  is  insoluble  in  water, 
dilute  hydrochloric  acid,  or  acetic  acid,  but  soluble  in  alcohol.  The 
tinctorial  power  of  this  compound  is  said  to  be  comparable  to  that  of 
eosine,  very  great,  and  the  colour  is  unaltered  by  light.  Considering  that 
copper  itself  is  not  an  active  poison,  and  that  this  compound  contains  it 
in  so  small  proportion  and  in  so  insoluble  a  form,  Tschirch  expressed  the 
opinion  that  this  treatment  of  preserved  vegetables  might  be  allowed. 
Kobert,  on  the  other  hand,  stated  it  was  true  that  a  large  dose  of  a  copper 
salt  might  be  taken  at  one  time  without  producing  toxic  effects,  but  it 
had  not  been  proved  that  a  continuous  administration  would  not  produce 
chronic  poisoning.  Moreover,  although  it  might  not  be  convenient  to 
produce  green  preserved  peas  without  the  use  of  copper,  it  was  by  no 
means  necessary  that  peas  should  be  green  in  order  to  be  eaten.  ('  Pharm. 
Jour.,'  Nov.  7,  1891,  p.  366.) 

Charteris  and  Snodgrass  show  that  by  digesting  coppered  peas  in  dilute 
hydrochloric  acid  some  copper  is  dissolved.  By  digesting  the  peas  with  a 
mixture  of  pepsin  and  dilute  hydrochloric  acid,  copper  was  dissolved  to 
the  extent  of  052  grain  per  pound  of  peas,  equal  to  2-05  grains  of  sulphate 
of  copper.  Artificially  prepared  compounds  of  copper  with  albumen  and 
with  casein  were  also  submitted  to  the  action  of  solutions  containing  re- 
spectively pepsin  with  hydrochloric  acid  and  pancreatin  with  carbonate  of 
sodium,  the  temperature  being  maintained  at  99°  F.    It  is  stated  that  at 
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the  end  of  an  hour  and  ten  minutes  digestion  was  complete  in  the  acid 
solution  in  the  case  of  the  albumen  compound,  and  at  the  end  of  two  hours 
in  the  alkaline  solution ;  in  the  case  of  the  casein  compound  digestion  was 
complete  at  the  end  of  two  hours  in  the  acid  solution  and  at  the  end  of 
one  hour  in  the  alkaline  solution.  Rabbits  and  pigs  were  supplied  with 
food  containing  an  admixture  of  albuminate  of  copper  or  sulphate  of  copper, 
aud  when  the  animals  were  killed  copper  was  found  in  their  liver  and 
kidneys.  When  the  quantity  of  sulphate  of  copper  given  to  a  young  pig 
weighing  nine  pounds  amounted  to  sixty  grains,  it  refused  the  food  for 
twenty-four  hours,  but  it  readily  took  food  containing  ten  grains,  and  con- 
tinued to  do  so  for  four  days,  when  it  was  killed. 


CHAPTER  23. 

TARTAR      EMETIC — SYMPTOMS— APPEARANCES  CHRONIC     POISONING — CHEMICAL 

ANALYSIS — CHLORIDE  OR  BUTTER  OF  ANTIMONY  POISONING  BY  CHLORIDE  AND 

SULPHATE  OF  ZINC — PREPARATIONS  OF  TIN — SILVER — GOLD — IRON — BISMUTH 
AND  CHROMIUM — BICHROMATE  OF  POTASSIUM — THALLIUM. 

Tartar  Emetic.  Tartarated  Antimony.  Symptoms  and  Effects. — When 
this  substance  is  taken  in  a  poisonous  dose,  a  strong  metallic  taste  is  per- 
ceived in  the  mouth  during  the  act  of  swallowing.  In  from  a  few  minutes 
to  an  hour  there  is  great  heat  and  constriction  of  the  throat,  with  difficulty 
of  swallowing,  violent  burning  pain  in  the  region  of  the  stomach,  followed 
by  incessant  vomiting,  and,  later,  profuse  purging,  faintness,  and  extreme 
depression.  The  symptoms  are  indeed  those  of  acute  gastro-intestinal 
inflammation.  The  pulse  is  small,  rapid,  and  sometimes  imperceptible ; 
the  skin  cold,  and  covered  with  a  clammy  perspiration  ;  and  the  respira- 
tion is  painful.  Should  the  case  prove  fatal,  death  may  be  preceded  by 
giddiness,  insensibility,  great  prostration  of  strength,  and  sometimes 
violent  spasms  of  the  muscles  of  the  extremities,  which  may  assume  either 
a  clonic  or  a  tetanic  character.  Such  are  the  symptoms  in  an  acute-case 
of  poisoning  by  this  substance.  Cases  of  poison  by  tartar  emetic  at  first 
greatly  resemble  those  of  poisoning  by  arsenic  ;  but  in  fatal  cases  the  re- 
missions often  seen  in  arsenical  poisoning  are  absent,  and  recovery  is 
common  even  when  there  is  great  collapse.  Occasionally  a  pustular  erup- 
tion like  that  produced  by  the  external  application  of  tartar  emetic,  appears 
on  the  skin. 

Death  may  occur  within  twenty-four  hours  ;  but  it  is  more  common  at 
a  later  period.  The  quantity  actually  required  to  destroy  life  is  unknown. 
It  will  probably  depend  in  some  degree  on  whether  active  vomiting  and 
purging  have  been  excited  or  not ;  for  these  symptoms  have  not  been 
present  in  all  cases.  Doses  of  from  twenty  grains  to  one  ounce  have  been 
taken  without  destroying  life,  although  alarming  symptoms  of  irritation 
have  followed.  In  one  case,  a  man,  set.  50,  took  forty  grains  of  tartar 
emetic,  and  died  in  about  four  days.  This  was  the  only  one  out  of  five 
cases  of  poisoning  by  this  substance  quoted  by  Orfila  which  proved  fatal. 
('  Orfila,'  vol.  1,  p.  480.)  Beck  mentions  a  case  in  which  fifteen  grains 
of  tartar  emetic  in  solution  killed  a  child  in  a  few  weeks  :  vomiting  and 
purging  were  among  the  symptoms,  and  these  were  followed  by  convulsions 
and  death.  Mr.  Bravo  also  vomited  freely,  yet  he  died  (see  p.  327,  post). 
This  case  proves  that  a  patient  is  not  always  saved  by  vomiting  and  purg- 


POISONING  BY  ANTIMONY.  SYMPTOMS. 


325 


ing :  the  fatal  effects  on  such  an  occasion  are  probably  due  to  rapid  ab- 
sorption. ('Med.  Gaz.,'  vol.  44,  p.  334.)  An  adult  was  killed  in  ten 
hours  by  a  dose  of  one  drachm,  in  spite  of  early  and  violent  vomiting. 
('  Med.  Gaz.,' vol.  45,  p.  801.)  In  two  cases  ten  grains  killed  each  child  in 
a  few  honrs.  A  dose  of  four  grains,  however,  has  been  known  to  produce 
alarming  symptoms :  this  dose  gave  rise  to  violent  pain  in  the  abdomen, 
vomiting,  and  purging.  The  patient  then  fell  into  strong  convulsions, 
which  lasted  half  an  hour.  He  became  speechless,  no  pulse  could  be  per- 
ceived, the  skin  was  cold,  and  it  was  supposed  that  he  was  dead.  Stiinu-- 
lating  frictions  and  poultices  were  employed,  and  he  slowly  recovered  in 
about  fourteen  days.  This  poison,  administered  in  small  doses,  may- 
occasion  death  by  reason  of  its  exerting  a  depressing  influence  on  the 
heart.  Aged  persons,  or  those  who  are  debilitated  by  disease,  may  die- 
under  these  circumstances  from  a  medicinal  dose  or  doses  which  would 
produce  no  injury  to  strong  and  healthy  adults.  The  effects,  however, 
should  be  clearly  traced  to  the  action  of  the  poison,  and  not  be  owing  to- 
exhaustion  as  a  result  of  disease.  In  1853,  a  case  was  referred  to  the 
author,  in  which  it  was  supposed  that  two  doses  of  antimonial  wine,  equal 
to  about  tliree  grains  of  tartar  emetic,  had  caused  the  death  of  a  man  wha 
was  in  a  diseased  condition,  by  its  remote  effects  upon  the  heart.  No 
trace  of  poison  was  found  in  the  stomach  or  tissues;  there  were  no  symptoms 
to  indicate  poisoning,  and  under  these  circumstances  death  could  not  be 
reasonably  attributed  to  the  medicine.  The  man  died  in  about  twenty 
hours,  probably  from  exhaustion  of  the  vital  powers  as  a  result  of  disease, 
and  not  from  the  action  of  this  substance. 

In  1881,  a  young  man  was  killed  in  six  hours  by  a  dose  of  fifteen  grains 
of  tartar  emetic.  The  characteristic  eruption  of  tartar  emetic  was  found 
on  the  mucous  membrance  of  the  stomach.  (Friedreich's  'Blatterf.  Gerichtl.- 
Med.,'  1882,  p.  8.)  A  man,  a;t.  28,  swallowed  two  drachms  of  tartar  emetic 
by  mistake  for  Epsom  salt,  and  recovered  from  its  effects.  An  hour  after 
the  poison  had  been  taken  he  was  found  in  the  following  state  : — his  pulse 
was  imperceptible ;  the  tongue  was  dry  and  red  ;  the  countenance  cold, 
livid,  bathed  with  clammy  perspiration,  and  indicative  of  great  suffering;- 
violent  pain  was  felt  in  the  stomach  and  over  the  whole  of  the  abdomen, 
with  constant  spasmodic  contraction  of  the  muscles,  particularly  of  the 
abdomen  and  arms.  The  fingers  were  firmly  contracted,  and  the  muscles 
quite  rigid.  He  vomited  once,  about  half  an  hour  after  he  had  swallowed 
the  poison ;  and  after  this,  he  had  constant  involuntary  watery  purging. 
An  emetic  of  mustard  and  salt  was  given  to  him,  and  this  produced  violent 
vomiting  of  bilious  matter.  Green  tea,  brandy,  and  decoction  of  oak-bark 
were  freely  given.  The  cramps,  vomitings,  and  watery  purging  continued- 
for  six  hours.  The  symptoms  then  became  mitigated,  and  he  gradually 
recovered,  suffering  chiefly  from  profuse  night  perspirations.  (L  Lancet,' 
May  22,  1847,  p.  535.)  This  case  is  remarkable  for  the  anomalous 
character  of  the  symptoms,  as,  in  the  absence  of  active  vomiting-,  an  emetic 
was  actually  required  to  be  given,  and  also  for  the  recovery  of  the  individual 
after  so  large  a  dose  of  the  poison.  In  the  '  Assoc.  Med.  Jour.'  for  April  1, 
1853,  p.  281,  will  be  found  reported  a  case  in  which  a  physician  took  half 
an  ounce  of  tartar  emetic  by  mistake  for  Rochelle  salts.  Vomiting  did- 
not  come  on  for  half  an  hour  ;  but  under  treatment,  he  recovered  in  a  few 
days.  Couling  observed  a  cfise  of  recovery  from  a  large  dose  in  1866.  A 
veterinary  surgeon  swallowed,  by  mistake  for  carbonate  of  sodium,  about 
200  grains  of  tartar  emetic  in  powder.  He  noticed  a  peculiar  taste.- 
Vomiting  came  on  in  fifteen  minutes,  but  only  after  tickling  his  throat. 
This  continued  violently.  In  two  hours  there  was  severe  purging,  with 
symptoms  of  collapse.    The  vomited  matters  were  green,  and  the  evacua- 
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tions  like  boiled  sago.  There  was  no  appearance  of  blood  in  either.  In 
three  hours  severe  cramps  came  on,  affecting  all  the  muscles  :  he  was 
unable  to  move  or  speak.  Brandy  and  other  remedies  were  employed,  and 
in  six  hours,  after  a  warm  perspiration,  he  began  to  recover.  There  was 
suppression  of  urine  :  only  a  small  quantity  was  passed,  and  this  was  of 
a  coffee  colour.  For  two  or  three  days  he  suffered  from  stiffness  in  the 
limbs  and  in  the  muscles  of  the  abdomen.  In  one  case,  fifty-five  grains 
caused  the  death  of  an  adult  in  sixteen  hours.  In  another  instance  a  small 
dose  of  this  substance  caused  death  by  producing  intestinal  hemorrhage. 
('  Assoc.  Med.  Jour.,'  June  10,  1853,  p.  513.)  Procter  met  with  the  cases 
of  four  children  to  whom,  in  1860,  by  mistake,  a  mixture  of  sulphur  and 
tartar  emetic  had  been  given.  An  ounce  of  sublimed  sulphur  and  one 
drachm  of  tartar  emetic  had  been  divided  among  the  four.  The  symptoms 
presented  the  same  characters  in  each  ;  early  vomiting,  which  became 
violent  and  incessant,  pain  in  the  bowels,  purging,  great  thirst,  cold 
clammy  perspiration,  feeble  pulse,  cramps  of  the  limbs  and  twitchings  of 
the  muscles,  with  great  depression.  There  was  no  sense  of  heat  or  con- 
striction in  the  throat,  and  no  difficulty  of  swallowing.  Under  treatment 
they  all  recovered. 

The  following  cases  show  the  nature  of  the  appearances  likely  to  be 
found  after  death.  Two  children,  a  boy  aged  five  years,  and  a  girl  aged 
three  years,  each  swallowed  a  powder  containing  ten  grains  of  tartar  emetic. 
In  twenty  minutes  after  taking  the  powders,  they  were  seized  with  violent 
vomiting  and  purging,  and  great  prostration  of  strength,  followed  by  con- 
vulsions and  tetanic  spasms ;  there  was  also  great  thirst.  The  boy  died 
in  eight  hours,  and  the  girl  in  twelve  or  thirteen  hours  after  swallowing 
the  dose.  The  bodies  were  inspected  between  four  and  five  days  after 
death.  In  that  of  the  boy  there  was  effusion  of  serum  in  the  right  pleura; 
the  lower  lobe  of  the  right  lung  posteriorly  was  redder  than  natural,  and 
the  peritoneum  was  injected  from  recent  inflammation.  The  mucous  mem- 
brane of  the  duodenum  was  inflamed,  and  covered  with  a  whitish-yellow 
viscid  secretion;  this  was  observed  throughout  the  intestines,  although  the 
colour  was  of  a  deeper  yellow  in  the  large  intestines :  there  was  no 
ulceration.  The  peritoneal  coat  of  the  stomach  was  inflamed.  The 
mucous  membrane  of  this  organ  was  also  much  inflamed,  especially  about 
the  larger  curvature  and  at  the  cardiac  orifice:  but  there  was  no  ulceration. 
The  contents  (about  two  ounces  and  a  half  of  a  dark  bloody  fluid  having 
a  slightly  acid  reaction)  were  adherent  to  it ;  and  in  one  case  there  was  a 
patch  of  lymph.  The  tests  used  did  not  indicate  the  presence  of  anti- 
mony. With  regard  to  other  appearances,  the  tongue  was  covered  with  a 
white  fur,  and  appeared  sodden ;  the  throat  was  not  inflamed  ;  the  wind- 
pipe and  gullet  had  a  natural  appearance.  On  opening  the  head  the  dura 
mater  was  found  congested ;  the  longitudinal  sinus  contained  a  coagulum 
of  lymph  and  but  little  blood.  The  vessels  of  the  surface  of  the  brain 
were  much  injected  with  dark  blood,  the  whole  surface  having  a  deep 
purple  colour.  Every  portion  of  the  brain,  when  cut,  presented  many  bloody 
points.  The  cerebellum,  and  medulla  oblongata  were  also  congested;  there 
was  no  effusion  in  the  ventricles  or  at  the  base  of  the  brain.  In  the  body 
of  the  girl  the  morbid  appearances  were  similar ;  there  were  in  addition  on 
the  arms,  legs,  and  neck,  patches  resembling  the  eruption  of  scarlatina. 
The  arachnoid  membrane  was  more  opaque  than  usual ;  and  on  the  mucous 
membrane  of  the  stomach,  where  the  inflammation  was  greatest,  were  two 
or  three  white  spots,  each  about  the  size  of  a  split  pea,  which  appeared  to 
be  the  commencement  of  ulceration.  ('  Lancet,'  April  25,  1846,  p.  460.) 
A  girl,  set.  16,  swallowed  a  dose  of  tartar  emetic  amounting  to  from  forty 
to  sixty  grains.    There  was  severe  vomiting  in  a  quarter  of  an  hour,  and 
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this  was  soon  followed  by  purging  :  these  symptoms  continued  for  about 
three  hours.  She  also  complained  of  pain,  and  a  burning  sensation,  along 
the  gullet.  The  vomited  matters  were  of  a  dark  colour.  On  the  following 
morning  she  had  recovered  from  the  severity  of  tbe  symptoms ;  but  in  the 
afternoon  there  was  a  relapse.  She  continually  threw  her  head  back  and 
screamed;  the  skin  was  warm  and  moist;  the  pupils  were  dilated;  and  the 
knees  drawn  up.  She  died  in  about  thirty-six  hours  after  taking  the 
poison,  and  during  the  six  or  eight  hours  previous  to  her  death  she  was 
delirious.  An  inspection  was  made  thirty-six  hours  after  death.  The 
throat  appeared  swollen;  the  lungs  were  slightly  congested;  the  heart  was 
healthy,  and  contained  about  six  drachms  of  fluid  blood.  The  stomach 
contained  sixteen  ounces  of  a  thick  bloody  fluid :  at  the  greater  extremity 
the  coats  were  softened,  and  blood  was  effused  under  the  mucous  coat  in 
several  places.  The  small  intestines  contained  a  similar  fluid,  with  much 
mucus  ;  but  there  was  no  appearance  of  inflammation.  Only  slight  traces 
of  the  poison  were  found  in  the  contents  of  the  stomach  by  the  usual  tests, 
the  greater  part  having  probably  passed  off  by  vomiting  and  purging. 
\('Lancet,'  1854, 1,  p.  68.)  In  animals  poisoned  by  this  substance,  Pavy  and 
the  author  found  general  inflammation  of  the  lower  half  of  the  intestines. 

On  April  18th,  1876,  Mr.  Bravo,  a  barrister,  oet.  30,  was  poisoned  by 
tartar  emetic.  After  dining  with  his  wife,  and  whilst  alone  in  a  room, 
at  6.30  p.m.,  he  was  suddenly  seized  with  violent  sickness  and  vomiting. 
When  seen  at  10.30  p.m.  by  Moore,  he  was  lying  back  in  a  chair  totally 
unconscious ;  the  breathing  was  noisy,  and  the  heart's  action  was  barely 
perceptible.  He  did  not  seem  to  suffer  pain,  and  his  appearance  was  not 
unlike  that  of  a  person  under  the  effects  of  a  narcotic.  He  had  previously 
complained  of  pain  in  the  stomach,  and  an  emetic  of  mustard  and  water 
had  been  given.  The  pupils  were  widely  dilated  ;  and  he  was  unable  to 
swallow,  when  seen  shortly  afterwards  by  Harrison.  At  1.45  a.m.  he 
first  vomited  blood.  At  3.30  a.m.  on  the  19th,  soon  after  he  was  seen  by 
Geo.  Johnson  and  Royes  Bell,  a  little  consciousness  returned;  and  he 
then  said,  to  account  for  his  state,  that  he  had  rubbed  his  gums  with 
laudanum,  and  that  he  might  have  taken  some  of  this  liquid.  Just  before 
becoming  conscious,  viz.  at  2.45  a.m.,  he  vomited  blood,  and  passed  bloody 
stools.  Throughout  the  19th,  after  the  return  of  consciousness,  he  suffered 
excruciating  pain,  and  was  violently  purged  and  vomited  frequently.  On 
the  20th  the  patient  was  seen  by  Gull,  at  6.30  p.m.,  who  found  him  pulse- 
less and  dying.  He  was  told  that  he  was  dying  of  poison,  and  was  asked 
how  he  came  by  it.  He  replied,  'I  took  it  myself.'  'What  did  you  take?' 
*  Laudanum.'  When  told  that  he  had  taken  more  than  laudanum,  he 
made  no  further  statement  bearing  upon  the  matter,  except  to  repeat  a 
second  time,  '  I  took  it  myself.'  Pain,  collapse,  vomiting,  purging,  and 
occasional  convulsions,  especially  of  the  upper  limbs,  continued  till  near 
the  close,  when  the  vomiting  and  purging  ceased.  He  died  on  the  21st 
of  April,  fifty-five  hours  and  a  half  after  the  commencement  of  symptoms. 
At  the  autopsy  made  next  day,  the  following  appearances  were  observed 
by  Payne.  There  was  no  sign  of  inflammation,  congestion,  or  ulcera- 
tion. The  stomach  contained  about  eight  ounces  of  thick,  gruel-like 
matter,  of  a  yellowish  colour,  containing  small  solid  lumps,  and  had  the 
odour  of  alcoholic  fermentation.  The  gullet  was  natural,  and  contained 
some  of  the  same  matter  as  the  stomach.  The  first  portion  of  the  bowels 
was  very  soft,  being  torn  in  tying  it,  but  subsequent  careful  examination 
showed  no  perforation  or  ulceration.  The  surface  was  pale  and  yellowish 
like  that  of  the  stomach.  The  whole  of  the  small  intestine  was  like  this, 
except  the  lower  part,  where  there  were  some  red  spots.  This  part  of  the 
bowels  contained  yellow  pasty  matter  without  any  admixture  of  blood. 
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Subsequent  examination  showed,  in  the  portion  called  the  caecum,  several 
small  ulcers  from  which  the  bleeding  had  evidently  taken  place,  but  there 
was  no  perforation.  The  remainder  of  the  large  intestine  was  very  deeply 
blood-stained,  but  without  ulceration.  The  contents  were  soft,  dark-red 
material,  composed  of  fsecal  matter  mixed  with  blood.  The  liver  and 
spleen  were  natural,  as  were  also  the  pancreas,  kidneys,  and  other  abdominal, 
organs.  The  skull  and  the  membranes  of  the  brain  were  found  quite 
natural,  containing  only  the  usual  amount  of  blood.  The  brain-substancer 
was  also  natural,  and  contained  no  excessive  amount  either  of  blood  or  of, 
watery  fluid.  The  mouth  and  lips  were  natural,  except  that  the  papillaj  at 
the  back  of  the  tongue  were  somewhat  more  prominent  than  is  usual. 
There  was  no  other  appearance  of  disease  in  the  body,  except  what  has. 
been  noted. 

From  the  first  vomit  of  the  deceased,  Redwood  obtained  antimony 
equivalent  to  ten  grains  of  tartar  emetic.  Antimony  was  also  detected, 
in  the  liver,  and  in  fluid  taken  from  the  large  intestines  of  tbe  deceased,, 
but  not  in  the  contents  of  the  stomach.  Traces  of  the  metal  were  also 
discovered  in  the  urine  passed  during  life.  Redwood  was  of  opinion  that 
at  least  twenty  grains  of  tartar  emetic  had  been  taken  by  the  deceased. 
A  verdict  of  wilful  murder  by  some  unknown  person  was  returned,  no 
tartar  emetic  being  traced  into  the  hands  of  the  deceased  or  any  other 
person  about  him.  It  was  also  known  that  Mr.  Bravo  was  well  read  in. 
medical  jurisprudence,  and  was  acquainted  with  the  poisonous  nature  of 
tartar  emetic.  Some  months  after  the  return  of  the  above  verdict,  evidence 
came  into  possession  of  the  editor,  who  watched  the  medical  aspects  of 
the  case  at  the  inquest  on  behalf  of  one  of  the  persons  living  in  the  same 
house  as  deceased,  showing  that  Mr.  Bravo  had  tartar  emetic  in  his 
possession  within  six  or  seven  weeks  of  ,his  decease.  He  had  purchased 
a  large  number  of  quack  powders,  extensively  advertised  as  a  cure  for 
■dipsomania,  and  received  instructions  that  these,  if  administered  too 
freely  to  his  wife,  would  cause  vomiting.  It  is  possible  that  these  powders 
— each  of  them  consisting  of  half  a  grain  of  tartar  emetic  with  a  pink 
vegetable  pigment — may  have  been  taken  in  fatal  amount  by  the  deceased, 
who  was  unaware  of  their  poisonous  nature,  for  the  purpose  of  causing 
ejection  of  the  laudanum  which  he  had  admittedly  taken.  It  is  probable 
that  the  laudanum  would  delay  the  ejection  of  the  tartar  emetic,  and 
thus  increase  the  liability  to  a  fatal  result. 

Criminal  trials  for  poisoning  with  tartar  emetic  in  the  acute  form  are 
rare.  It  is  a  poison  which  cannot  easily  be  given  in  a  large  dose  without 
producing  speedily  well-marked  effects ;  and  as  vomiting  is  a  common 
symptom,  the  poison  is  thus  early  ejected  from  the  stomach.  An  extra- 
ordinary trial  for  murder  by  alleged  poisoning  with  this  substance  took 
place  at  Annapolis,  U.S.,  in  1871.  Mrs.  Wharton  was  charged  with 
poisoning  her  friend  General  Ketckum.  The  trial  lasted  fifty-two  days,, 
and  a  huge  amount  of  scientific  evidence  was  brought  forward  for, 
the  prosecution  and  defence,  apparently  owing  to  the  high  social  position 
of  the  parties ;  for  there  is  nothing,  medically  speaking,  in  the  case  itself 
that  might  not  have  been  settled  in  forty-eight  hours.  The  General  died 
after  a  short  illness,  but  the  symptoms,  taken  as  a  whole,  bore  no  resem- 
blance to  those  observed  in  poisoning  with  antimony,  although  poisoning 
was  suspected  during  life.  The  appearances  in  the  body  proved  nothing 
for  or  against  antimonial  poisoning,  and  some  physicians  of  experience 
deposed  that  the  symptoms  and  appearances  were  consistent  with  disease 
affecting  the  membranes  of  the  brain  and  spinal  marrow-  (See  '  Guy  s 
Hosp.  Rep.,'  1857,  in  which  thirty-seven  cases  of  poisoning  by  antimony, 
are  recorded.)    On  examining  the  chemical  evidence,  it  appeal's  that; 
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sulphide  of  ammonium  alone  was  employed  for  the  detection  of  antimony, 
and  a  red-brown  sulphide  resembling  that  of  antimony  was  obtained;  but. 
the  quantity  obtained  as  sulphide  was  only  four- tenths  of  a  grain,  estimated, 
as  equivalent  to  eight-tenths  of  a  grain  of  tartar  emetic.  Thus  the  chemical 
analysis  brought  out  only  a  fraction  of  a  grain,  not  amounting  to  one- 
twentieth  part  of  the  quantity  said  to  be  present ;  and  no  separation  of 
antimony  in  the  metallic  state  was  made  to  corroborate  the  inference 
drawn  from  the  coloured  precipitate  produced  by  sulphuretted  hydrogen. 
No  chemical  results  were  produced  in  court,  although  twenty  grains  would 
have  allowed  of  the  production  of  metallic  antimony  in  a  few  minutes  by 
copper,  tin,  zinc,  and  platinum,  or  by  Marsh's  process.  The  evidence  that 
antimony  was  really  there  was  not  satisfactory,  and  that  twenty  grains 
were  present  in  the  stomach  was  wholly  unproved.  The  chemical  evidence 
does  not  therefore  conflict  with  the  pathological  evidence,  for  it  failed  to 
show  with  clearness  and  distinctness  the  presence  and  proportion  of  the 
poison  said  to  have  been  found.  The  prisoner  was  acquitted.  ('  Amer. 
Jour.  Med.  Sc.,'  Ap.,  1872,  p.  329.) 

It  has  been  supposed  that  the  cases  in  which  this  poison  has  proved 
fatal  have  been  few;  but  the  author  reported  thirty-seven  cases,  of  which 
sixteen  were  fatal.  The  smallest  fatal  dose  was  in  a  child,  three-quarters 
of  a  grain,  and  in  an  adult,  two  grains  ;  but  in  this  instance  there  were 
circumstances  which  favoured  the  fatal  operation  of  the  poison.  ('  Guy's 
Hosp.  Rep.,'  1857.) 

Chronic  poisoning . — An  account  of  the  effects  produced  by  tartar  emetic 
given  at  intervals  in  small  doses  to  healthy  persons,  has  been  published 
by  Mayerhofer.  ('  Heller's  Archiv.,'  1846,  pts.  2,  3,  4,  p.  100  et  seq.)  The 
principal  symptoms  are  those  of  gastro-intestinal  catarrh,  viz.  nausea,  ancb 
vomiting  of  mucous  and  bilious  liquids ;  great  depression ;  watery  purging, 
followed  often  by  constipation  of  the  bowels;  small,  contracted,  and  frequent 
pulse  ;  loss  of  voice  and  muscular  strength ;  coldness  of  the  skin,  with 
clammy  perspiration  ;  and  death  from  exhaustion.  Several  cases  have 
occurred  in  this  country,  which  show  that  tartar  emetic  has  been  thus 
criminally  employed.  In  addition  to  the  cases  of  Ann  Palmer  and  J.  P. 
Cook,  there  are  those  of  Beg.  v.  M'Mullen,  Liverpool  Sum.  Ass.,  1856  ;  Meg. 
v.  Freeman,  Drosrheda  Spring  Ass.,  1857  ;  and  the  cases  of  the  James  family  ■ 
at  Liverpool.  (Beg.  v.  Winslow,  Liverpool  Aut.  Ass.,  1860.)  The  prisoner 
Winslow  was  indicted  for  the  murder  of  his  mistress,  Ann  James.  It 
was  clearly  proved  that  antimony  had  been  administered  to  the  deceased, 
not  only  from  the  symptoms,  but  by  the  detection  of  the  poison  in  the 
urine  during  life.  The  deceased  was  at  the  time  labouring  under 
malignant  disease  affecting  the  caecum  and  stomach,  but  it  was  alleged 
that  her  death  had  been  accelerated  by  antimony.  The  prisoner  was 
acquitted,  owing  to  the  difficulty  of  proving  the  act  of  administration. 
The  poison  had  been  given  at  intervals  in  small  doses,  and  as  deceased 
survived  about  a  fortnight  after  the  last  dose,  it  was  found  only  in  traces 
in  the  various  organs.  The  death  of  this  woman  led  to  the  exhumation  of 
the  bodies  of  three  of  her  relatives  who  had  lived  in  the  same  house  with 
her  and  the  prisoner,  and  had  died  suddenly  some  months  previously  under 
suspicious  circumstances.  The  viscera  of  these  bodies  were  examined, 
and  in  each  case  antimony  was  found  in  small  quantity,  but  still  exten- 
sively diffused  through  the  organs.  So  far  as  the  history  of  their  cases 
could  be  obtained,  they  were  victims  of  chronic  poisoning  by  antimony. 
This  cause  of  death  was  not  suspected  at  the  time.  (See  '  Guy's  Hosp. 
Rep.,'  1857  and  1860;  also  Beg.  v.  Hardman,  Lancaster  Sum.  Ass.,  1857.) 

Chemical  Analysis. — Tartar  Emetic  as  a  solid,  in  the  state  of  powder, 
is  white  and  crystalline.    It  has  been  occasionally  sold  by  mistake  for 
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tartaric  acid  with  soda  powders,  and  sometimes  for  cream  of  tartar. — 1. 
It  is  easily  dissolved  by  fourteen  parts  of  cold,  and  two  of  boiling  water ; 
the  solution  has  a  faint  acid  reaction,  an  acrid  metallic  taste,  and  is  decom- 
posed by  long  keeping.  The  salt  is  insoluble  in  alcohol.  2.  The  powder 
dropped  into  sulphide  of  ammonium  is  turned  of  a  deep  orange  colour, 
and  is  thereby  known  from  other  poisonous  metallic  salts.  3.  When 
heated  in  a  reduction -tube,  it  is  charred,  but  does  not,  like  acetate  of  lead, 
melt  before  charring.  The  metal  is  partially  reduced  by  the  carbon  of 
the  tartaric  acid,  and  the  decomposed  mass  has  a  greyish-blue  metallic 
lustre.  A  metallic  sublimate  is  not  produced  in  this  experiment  by  the 
moderate  heat  of  a  spirit-lamp.  4.  When  boiled  in  water  containing  one- 
sixth  part  of  pure  hydrochloric  acid,  and  metallic  copper  is  immersed  in 
the  boiling  liquid,  a  grey  deposit  of  antimony  takesl  place  on  this  metal. 
The  colour  of  the  deposit  is  violet-red  if  the  quantity  is  very  small,  but 
the  deposit  is  black  and  pulverulent  if  very  large.  5.  The  solution  acidu- 
lated with  one-tenth  part  of  hydrochloric  acid  gives  in  the  cold  a  black 
sooty  deposit  of  antimony  on  a  surface  of  tin- foil.  A  solution  of  arsenic 
produces  no  deposit  on  tin  under  these  circumstances.  A  better  method 
of  distinguishing  antimony  from  arsenic,  or  of  detecting  arsenic  when 
mixed  with  antimony,  is  to  employ  stannous  chloride  with  fuming  hydro- 
chloric acid.  Both  acids  of  arsenic,  and  all  their  solid  compounds,  are 
immediately  precipitated  on  boiling  them  in  this  mixture,  as  brown 
metallic  arsenic,  whilst  tartar  emetic  in  powder  produces  no  change  of 
colour  or  precipitate,  unless  it  contains  some  traces  of  arsenic,  when  the 
liquid  will  become  brown. 

Tartar  Emetic  in  solution. — 1.  On  slowly  evaporating  a  small  quantity 
on  a  slip  of  glass  it  will  crystallize  in  tetrahedra  and  in  other  derivatives 

of  the  regular  octahedron.  If  obtained  from 
a  very  diluted  solution,  this  crystallization 
is  confused,  and  resembles  that  of  arsenious 
acid.  2.  Dilute  nitric  acid  added  to  the 
solution,  throws  down  a  white  precipitate, 
soluble  in  excess  of  the  acid ;  the  other 
mineral  acids  act  in  the  same  way ;  but,  as 
they  precipitate  numerous  other  metallic 
solutions,  there  are  objections  to  them  which 
do  not  hold  with  respect  to  nitric  acid.  The 
white  precipitate  thus  formed  is  easily  and 
entirely  dissolved  by  a  solution  of  tartaric 
acid.  3.  Ferrocyanide  of  potassium  does  not 
precipitate  the  solution,  whereby  tartarated 
antimony  is  known  from  most  other  metallic 
poisons.  4.  Sulphide  of  ammonium,  and  sulphuretted  hydrogen  gas,  both 
produce  in  the  solution  an  orange-coloured  precipitate,  differing  in  colour 
from  every  other  metallic  sulphide.  The  precipitate  is  not  soluble  in 
ammonia,  but  is  dissolved  by  hot  strong  hydrochloric  acid. 

The  foregoing  tests  merely  indicate  the  presence  of  antimony  ;  but  this 
is  in  reality  the  poison  which  we  have  to  seek.  Tartarated  antimony  is 
the  only  soluble  salt  of  antimony  which  is  likely  to  be  met  with  in  medi- 
cine or  the  arts.  Should  it  be  required  to  prove  the  presence  of  a 
tartrate,  this  may  be  done  by  filtering  the  liquid  from  which  the  antimony 
has  been  precipitated  by  sulphuretted  hydrogen  gas.  On  evaporating  this 
liquid,  cream  of  tartar  may  be  obtained. 

In  liquids  containing  organic  matter. — Tartar  emetic  is  precipitated  by 
all  forms  of  tannic  acid,  but  not  readily  by  albumen  or  mucous  fluids  : 
therefore  it  may  be  found  partly  dissolved  in  the  liquids  of  the  stomach, 


Fig.  33. 


Crystals  of  tartar  emetic,  magnified 
3u  diameters. 
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provided  no  antidote  had  been  administered.  As  a  trial  test,  if  the  liquid 
is  much  coloured,  a  portion  of  it  may,  like  arsenic,  be  submitted  to  dialysis 
(p.  219)  ;  tartar  emetic  may  be  thus  obtained  in  water  in  a  state  sufficiently 
pure  for  testing.  The  organic  liquid  should  be  filtered,  and  then  strongly 
acidulated  with  tartaric  acid.  A  current  of  sulphuretted  hydrogen  gas  is 
now  passed  into  it,  until  there  is  no  further  precipitation.  The  sulphide  is 
collected,  washed,  and  dried.  If  it  is  sulphide  of  antimony,  it  will  have  an 
orange-red  colour,  it  will  be  insoluble  in  a  solution  of  ammonia,  and  when 
dried  will  be  dissolved  by  boiling  hydrochloric  acid  (forming  terchloride 
of  antimony)  with  the  evolution  of  sulphuretted  hydrogen  gas.  The  boil- 
ing should  be  continued  for  several  minutes  or  until  the  liquid  is  colourless. 
On  adding  this  solution,  if  not  too  acid,  to  water,  a  white  precipitate  of 
oxychloride  of  antimony  (powder  of  Algaroth,  Mercurias  Vitce)  falls  down, 
soluble  in  tartaric  acid.  This  is  characteristic  of  antimony.  A  portion 
of  the  acid  liquid  may  be  introduced  with  pure  zinc  and  hydrochloric  acid 
into  a  Marsh's  tube  or  apparatus,  like  that  described  at  p.  279.  The  gas 
which  escapes  at  the  jet  produces  a  black  deposit  on  paper  impregnated 
with  a  solution  of  nitrate  of  silver ;  but  unless  sulphur  is  present  it  pro- 
duces no  change  on  paper  impregnated  with  a  salt  of  lead.  When  ignited, 
it  burns  with  a  pale  yellowish-white  flame,  producing  white  fumes  of 
sesquioxide  of  antimony.  Porcelain,  or  glass,  depressed  on  the  flame, 
receives  a  black  deposit  of  reduced  metallic  antimony,  with  greyish- 
coloured  layers  of  oxide  at  the  circumference.  There  is  no  metallic  lustre, 
such  as  is  produced  by  arsenic,  under  similar  circumstances,  but  on  ex- 
amining the  reverse  side  of  the  glass,  a  dim  metallic  lustre  will  be  per- 
ceptible. This  deposit,  unlike  arsenic,  is  not  dissolved  by  a  solution  of 
bleaching  powder.  If  a  current  of  the  gas  is  heated  to  redness  while 
passing  through  the  tube,  a  tin-white  ring  of  metallic  antimony  will  be 
deposited  close  to  the  heated  spot.  This  is  much  more  fixed  than  the 
deposit  of  arsenic,  and  cannot,  like  it,  be  resolved  into  a  white  sublimate 
of  octahedral  crystals.  If  the  gas  is  made  to  pass  through  a  small  quantity 
of  fuming  nitric  acid,  it  is  decomposed,  the  antimony  is  oxidized,  and  may 
be  obtained  as  a  white  insoluble  residue  on  evaporation.  A  solution  of 
nitrate  of  silver  produces  no  change  of  colour  in  this  deposit ;  but  if  one 
or  two  drops  of  ammonia  are  added,  there  is  a  black  precipitate  of  anti- 
monide  of  silver. 

The  following  method  of  detecting  antimony,  when  dissolved  in  any 
organic  liquid,  is  based  upon  electrolysis,  by  which  copper  and  other  metals 
may  be  detected  under  similar  circumstances  (p.  321).  Acidulate  a 
portion  of  the  suspected  liquid  with  hydrochloric  acid,  and  place  it  in  a 
shallow  platinum  capsule.  Touch  the  platinum,  through  the  acid  liquid, 
with  a  piece  of  zinc.  Wherever  the  metals  come  in  contact,  metallic  anti- 
mony, in  the  state  of  a  black  powder,  is  deposited  on  the  surface  of  the 
platinum.  The  liquid  should  be  poured  off,  and  the  capsule  thoroughly 
washed  with  distilled  water.  This  may  be  effected  without  disturbing 
the  deposit.  A  small  quantity  of  sulphide  of  ammonium  poured  on  the 
black  deposit,  speedily  dissolves  it  when  heated,  and  on  evaporation  an 
orange-red  sulphide  of  antimony  remains.  This  may  be  dissolved  by  a 
few  drops  of  strong  hydrochloric  acid,  and  on  adding  the  acid  liquid  to 
water,  an  oxychloride  of  the  metal  is  precipitated.  By  this  process  anti- 
mony in  small  quantity  may  be  detected  in  any  liquid  containing  organic 
matter.  In  place  of  sulphide  of  ammonium,  strong  nitric  acid,  or  a  solu- 
tion of  permanganate  of  potassium,  may  be  employed  to  oxidize  the 
metallic  deposit  and  the  dry  residue  treated  as  described  below. 

In  the  tissues. — The  antimony  may  be  deposited  in  the  organs,  so  that 
neither  the  sulphuretted  hydrogen  nor  the  electrolytic  process  will  yield 
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any  satisfactory  results.  The  liver  or  other  organ  should  be  finely  cut 
up,  and  boiled  in  a  mixture  of  one  part  of  hydrochloric  acid  and  five  parts 
of  water.  After  some  time,  the  liquid  may  be  tested  by  introducing  into 
it  a  slip  of  polished  copper-foil  free  from  antimony.  If  antimony  is  present 
in  small  quantity,  the  copper  will  acquire  a  reddish  or  violet-coloured 
deposit  on  its  surface  :  if  in  large  quantity,  the  deposit  will  be  grey  with  a 
metallic  lustre,  or  sometimes  in  the  state  of  a  black  powder.  The  deposit 
may  be  removed  from  the  copper  by  boiling  with  a  dilute  solution  of 
permanganate  of  potassium,  and  the  solution  thus  obtained  may  be  tested 
for  antimony.  These  deposits  do  not  yield  octahedral  crystals  like  those' 
obtained  from  arsenic.  A  slip  of  tin-foil  may  be  suspended  in  the  cold, 
in  another  portion  of  the  acid  liquid,  diluted  so  that  the  hydrochloric  acid 
forms  only  one-tenth  part  by  measure.  Either  immediately,  or  in  the' 
course  of  a  few  hours,  if  antimony  is  present,  the  tin  is  covered  with  a 
black  deposit  of  metallic  antimony.  As  arsenic  is  not  deposited  on  pure 
tin  under  similar  circumstances,  this  furnishes  a  ready  method  of  detect- 
ing the  admixture  of  antimony  with  arsenic.  These  may  be  regarded  as 
trial  tests.  For  the  demonstration  of  the  presence  of  antimony,  when  in 
mere  traces,  we  may  resort  to  the  following  process,  by  which  antimony 
may  be  completely  separated  from  organic  substances.  Coil  a  portion  of 
zinc-foil  round  a  portion  of  platinum-foil,  and  introduce  the  two  metals 
into  the  hydrochloric-acid  decoction  of  the  tissues,  just  sufficiently  diluted 
to  prevent  too  violent  an  action  on  the  zinc.  (See  fig.  28,  p.  299.)  Warm 
the  organic  liquid,  and  suspend  the  coils  in  it.  Sooner  or  later,  according' 
to  the  quantity  of  antimony  present,  the  platinum  will  be  coated  with  an 
adhering  black  powder  of  metallic  antimony.  Wash  the  platinum-foil, 
and  digest  it  in  strong  nitric  acid.  So  soon  as  the  black  deposit  of  anti- 
mony is  dissolved  from  its  surface,  the  platinum  may  be  removed.  Add 
a  few  drops  of  nitric  acid,  and  evaporate  the  acid  liquid  to  dryness.  The 
residue,  redissolved  in  hydrochloric  acid,  and  the  solution  diluted  and 
treated  with  a  current  of  sulphuretted  hydrogen,  will  yield  the  orange-red 
sulphide  of  antimony.  This  black  deposit  of  antimony  is  also  readily 
dissolved  from  platinum-foil  by  sulphide  of  ammonium,  yielding  on, 
evaporation  orange-red  sulphide  of  antimony,  soluble  in  hot  strong 
hydrochloric  acid.  When  kept  for  a  few  days  in  contact  with  water 
and  air,  the  black  metallic  deposit  is  sometimes  converted  into  a  white 
oxide,  and  entirely  disappears.  Antimony  in  the  metallic  state  is  so 
easily  procured  from  a  small  quantity  of  material,  by  one  or  other  of  the 
above-mentioned  processes,  that  on  no  account  should  they  be  omitted. 
The  procuring  of  the  metal  may  be  made  subsidiary  to  the  procuring  of 
the  sulphide,  as  the  metal  can  be  easily  oxidized  and  converted  into  sul- 
phide in  a  pure  form,  and  obtained  entirely  free  from  organic  matter.  A 
reliance  on  a  small  quantity  of  a  coloured  precipitate  by  sulphuretted 
hydrogen  alone,  would  be  most  unsatisfactory  as  chemical  evidence. 

It  is  in  all  cases  best,  however,  to  destroy  the  organic  matter  previous 
to  testing  for  antimony.  This  may  be  done,  as  described  under  the  head 
arsenic  (p.  281),  by  means  of  chlorate  of  potassium  ;  or  the  organic 
matter — liquid  or  solid — may  be  heated  with  sulphuric  acid,  and  successive 
additions  of  nitrate  of  potassium  made  till  a  clear  and  almost  colourless 
solution  is  obtained.  This  may  then  be  gently  heated  till  the  white  fumes 
of  sulphuric  acid  almost  cease  to  be  evolved.  The  residue,  when  diluted 
with  water,  may  be  examined  by  the  above  tests.  It  must  be  remembered 
that  the  discovery  of  antimony  in  the  contents  of  a  stomach  is  by  no  means 
a  proof  of  its  having  been  taken  or  administered  as  a  poison,  since  tartar 
emetic  is  frequently  prescribed  as  a  medicine,  and  often  taken  as  such  by 
persons  of  their  own  accord.    We  could  only  suspect  that  it  existed  as  a* 
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poison,  or  had  caused  death,  when  the  quantity  present  was  large,  and 
there  were  corresponding  appearances  of  irritation  in  the  stomach  and 
bowels.  The  presence  of  any  quantity,  if  not  lawfully  administered  as  a 
medicine,  is  always  a  suspicious  fact  and  demands  explanation.  In  two 
•cases  of  criminal  administration  in  small  doses,  the  quantity  found  in  each 
body  did  not  exceed  three  grains.  The  mere  discovery  of  it  in  a  medicinal 
mixture  cannot  of  itself  be  evidence  of  an  intent  to  poison. 

The  detection  of  antimony  in  the  tissues  does  not  necessarily  indicate 
that  it  has  been  criminally  administered  or  has  caused  death ;  but  its 
presence  should  be  reasonably  accounted  for,  as  antimony  may  have  been 
unlawfully  administered.  In  several  cases  of  suspected  death  from  poison, 
deposits  on  copper,  evidently  of  an  antimouial  nature,  have  been  obtained 
from  the  liver  or  tissues.  On  inquiry  it  has  been  found  that  antimouial 
medicines  had  been  taken  shortly  before  death.  Conversely,  when  no 
antimony  is  found,  or  the  metal  is  present  in  the  tissues  in  minute 
quantity,  it  is  still  consistent  with  medical  experience  and  observation  that 
the  person  may  have  died  from  antimony.  The  case  of  Mrs.  Peters,  of 
Yeovil  (July,  1860),  furnishes  a  remarkable  illustration  of  this  fact.  This 
lady  had  symptoms  during  her  illness  which  were  referred  by  her  medical 
attendants  to  the  effects  of  small  doses  of  antimony.  Antimony  was  found 
in  the  urine  both  by  them  as  well  as  by  Herapath :  but  after  death  (i.e. 
in  about  nine  days)  no  antimony  Was  found  in  the  tissues  or  any  part  of 
the  body.  Upon  this  fact,  and  the  evidence  of  coexisting  disease,  it  was 
alleged  that  she  had  died  from  disease  and  not  from  poison.  The  jury 
returned  a  verdict  to  the  effect  that  her  death  had  been  accelerated  by 
irritant  poison.  ('Med.  Times  and  Gaz.,'  1860,  II.  pp.  190,  271  and 
317.)  The  case  is  important  in  this  respect  ;  it  shows  that  antimony 
may  be  found  in  an  evacuation,  and  that  death  may  be  accelerated  by 
the  metal ;  but  although  the  person  may  die  within  nine  days,  none  may 
be  detected  in  the  body. 

Chloride  ok  Butter  of  Antimony.  Symptoms  and  appearances. — A  bo y, 
ast.  12,  swallowed  by  mistake  for  ginger-beer  four  or  five  drachms  of  a 
solution  of  butter  of  antimony.  In  half  an  hour  he  was  seized  with 
vomiting,  which  continued  at  intervals  for  two  hours.  There  was  faint- 
ness,  with  general  weakness,  and  great  prostration  of  strength.  Remedial 
means  were  adopted,  and  the  next  day  the  chief  symptoms  were  heat  and 
uneasiness  in  the  mouth  and  throat,  with  pain  in  swallowing.  There  were 
numerous  abrasions  on  the  mucous  membrane  of  the  mouth  and  throat ; 
and  there  was  slight  fever,  from  which  the  boy  quite  recovered  in  about 
eight  days.  Another  case  of  recovery  from  a  dose  of  an  ounce  is  reported. 
('  Lancet,'  Feb.  26,  1848,  p.  230.)  In  another  case,  an  army  surgeon 
swallowed,  for  the  purpose  of  suicide,  from  two  to  three  fluid  ounces  of 
chloride  of  antimony.  About  an  hour  afterwards  there  was  entire  pros- 
tration of  strength,  with  coldness  of  skin,  and  incessant  attempts  to 
vomit.  The  most  excruciating  griping  pains  were  felt  in  the  abdomen ; 
and  there  was  a  frequent  desire  to  evacuate  the  bowels,  but  nothing  was 
passed.  In  the  course  of  a  few  hours  reaction  took  place,  the  pain  sub- 
sided, and  the  pulse  rose  to  120.  There  was  now  a  strong  disposition  to 
sleep,  so  that  he  appeared  as  if  labouring  under  the  effects  of  a  narcotic 
poison.  In  this  state  he  continued  until  he  died,  ten  hours  and  a  half 
after  he  had  swallowed  the  poison.  On  inspection  the  interior  of  the 
alimentary  canal,  from  the  mouth  downwards  to  the  jejunum,  presented 
.a  black  appearance,  as  if  the  parts  had  been  charred.  In  general,  there 
was  no  mucous  membrane  remaining,  either  on  the  stomach  or  elsewhere ; 
•only  a  flocculent  substance,  which  could  be  easily  scraped  off  with  the 


334 


PKEPAKATIONS  OF  ZINC.  SULPHATE. 


back  of  a  scalpel,  leaving  the  submucous  tissue  and  the  peritoneal  coat. 
All  these  parts  were  so  soft  that  they  were  easily  torn  by  the  fingers.  In 
1868,  a  man  swallowed  three  or  four  ounces  of  bronzing  liquid,  which 
proved  to  be  a  solution  of  chloride  of  antimony.  He  vomited  violently, 
but  continued  his  work  for  an  hour;  the  vomited  matters  were  of  a 
yellowish-green  colour.  There  was  pain  in  the  stomach,  but  no  purging. 
He  was  not  seen  by  a  medical  man.  He  had  passed  a  sleepless  night,  and 
complained  much  of  oppression  in  the  region  of  the  heart.  He  died  in 
about  eighteen  hours.  On  inspection  the  mucous  membrane  of  the  stomach 
was  found  much  corroded.  Near  the  intestinal  end  there  were  numerous 
putty-like  masses.  In  parts  it  was  of  a  vividly  red  colour,  and  in  other 
parts  blackened.  There  was  no  perforation.  The  duodenum  presented 
similar  appearances.  There  was  no  mark  of  corrosion  on  the  lips,  or  in 
the  lower  part  of  the  gullet.  The  upper  part  of  this  tube,  the  fauces  and 
mouth,  could  not  be  examined.  Antimony  was  found  in  the  putty-like 
masses  of  membrane  as  well  as  in  the  contents  of  the  stomach  and  the 
liquid  swallowed. 

Two  women,  mother  and  daughter,  were  tx'ied  (Beg.  v.  Wallis  8f- 
Wallis,  Worcester  Sum.  Ass.,  1883)  for  the  murder  of  the  illegitimate 
infant  of  the  younger  prisoner  by  means  of  terchloride  of  antimony,  but 
acquitted,  there  being  no  sufficient  evidence  of  administration.  It  was  at 
first  supposed  that  the  child  had  died  from  poisoning  by  a  solution  of 
perchloride  of  iron,  which  was  detected  in  the  stomach  by  a  medical 
man.  The  editor  found  antimony  in  the  viscera,  and  also  in  the  matters 
vomited  and  passed  from  the  bowels  of  the  child.  The  perchloride  of 
iron  was  merely  an  impurity  always  present  in  commercial  liquid  butter 
of  antimony. 

Analysis. — 1.  If  any  portion  of  the  chloride  is  left  in  the  vessel,  it  may 
be  tested  by  adding  a  few  drops  to  a  large  quantity  of  water,  when  the 
whitish-yellow  oxychloride  will  be  precipitated  :  the  supernatant  liquid 
will  contain  hydrochloric  acid,  which  may  be  detected  by  nitrate  of  silver. 
2.  The  precipitated  white  oxychloride  is  dissolved  by  a  solution  of  tartaric 
acid.  3.  This  acid  soltition  is  precipitated  of  an  orange-red  colour  by  a 
current  of  sulphuretted  hydrogen  gas. 

In  the  tissues. — The  method  of  analysis  is  the  same  as  for  tartar  emetic. 

In  1891  one  death  from  a  salt  of  antimony  was  recorded  in  England.. 

Preparations  of  Zinc. 

White  Vitriol,  Zinc  Sulphate,  or  Sulphate  of  Zinc.  Symptoms  and' 
Appearances. — The  symptoms  produced  by  an  over-dose  of  sulphate  of  zinc, 
which  is  a  powerful  emetic,  are  pain  in  the  abdomen  and  violent  vomiting, 
coming  on  almost  immediately,  followed  by  severe  purging.  After  death 
the  stomach  and  intestines  have  been  found  inflamed.  The  sulphate  appears 
to  act  as  a  pure  irritant ;  it  has  no  corrosive  properties.  This  salt  may 
cause  death  indirectly  as  the  result  of  exhaustion  from  violent  vomiting 
when  an  ordinary  dose  has  been  given  to  a  person  already  debilitated  by 
disease.  ('Med.  Times  and  Gaz.,'  1853,  II.  p.  78.)  A  case  is  reported, 
in  which  it  is  supposed  that  the  sulphate  destroyed  life  by  its  slow  or 
chronic  effects.  ('  Lancet,'  1859,  II.  p.  210.)  Neither  the  sulphate 
nor  the  oxide  of  zinc  can  be  regarded  as  powerful  irritants,  although  they 
are  usually  described  as  poisons.  Tardieu  and  Eoussin  have  published  a 
case  of  criminal  poisoning  by  sulphate  of  zinc  administered  in  soup.  A 
woman,  set.  60,  died  in  three  days  under  the  usual  symptoms  of  irritant 
poisoning  (gastro-enteritis).  Zinc  was  detected  in  the  coats  of  the  stomach 
and  intestines,  as  well  as  in  the  spleen  and  liver.    ('Ann.  d'Hyg.,'  1871, 
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2,  341.)  In  one  case  a  lady  recovered  after  taking  sixty-seven  grains. 
('  Lancet,'  1856,  I.  p.  540.)  In  another,  which  occui-red  in  1872,  com- 
municated by  Mackintosh,  a  man,  set.  20,  recovered  in  a  few  days  after 
taking  an  ounce  of  sulphate  of  zinc  by  mistake  for  Epsom  salt,  to  which 
it  closely  approximates  in  appearance.  There  was  early  vomiting  and 
purging  of  a  most  violent  kind,  with  great  pi-ostration  of  strength.  The 
greater  part  of  this  large  dose  was  no  doubt  thus  carried  out  of  the  body. 

In  cases  of  epilepsy,  sulphate  of  zinc  has  been  given  in  doses  of  forty 
grains  three  times  a  day,  first  commencing  with  small  doses.  As  a  rule 
no  ill  effects  follow,  and  none  of  the  usual  symptoms  of  irritation  are 
observed.  With  respect  to  oxide  of  zinc,  it  has  been  prescribed  in  large 
doses  without  injury  to  health.  An  epileptic  took  as  much  as  one  pound 
in  seven  months,  the  largest  quantity  taken  in  one  day  being  seventy  grains. 
Although  he  did  not  suffer  from  the  remedy,  the  disease  was  not  cured. 
('  Lancet,'  1862,  I.  p.  224.) 

Analysis. — The  sulphate  is  seen  in  white  prismatic  crystals,  closely 
resembling  in  appearance  Epsom  salt  and  oxalic  acid ;  from  oxalic  acid  it 
is  distinguished  by  remaining  fixed  when  heated  on  platinum-foil ;  from 
Epsom  salt,  by  tests  applied  to  its  solution.  It  is  readily  dissolved  by 
water,  this  fluid  taking  up  about  one-third  of  its  weight  at  ordinary 
temperatures.  The  solution  has  a  slightly  acid  reaction,  and  the 
following  tests  may  be  applied  to  it  for  the  detection  of  zinc.  1. 
Ammonia  and  potash  give  white  precipitates,  soluble  in  excess  of  the 
alkalies.  2.  Ferrocyanide  of  potassium,  a  white  precipitate.  3.  Sulphu- 
retted hydrogen  and  sulphide  of  ammonium,  milky-white  precipitates, 
provided  the  solution  is  pure  and  neutral,  or  nearly  so.  If  the  solution 
is  very  acid,  sulphuretted  hydrogen  pi-oduces  no  effect  whatever.  4.  Zinc 
may  be  separated  in  the  metallic  state  by  placing  in  the  solution  a  slip  of 
magnesium. 

In  Organic  liquids. — If  the  sulphate  is  dissolved,  and  the  solution  is  not 
too  acid,  we  may  pass  into  it  a  current  of  sulphuretted  hydrogen  gas  ;  the 
presence  of  zinc  is  immediately  indicated  by  a  milky-white  precipitate ; 
the  sulphide  may  be  collected  and  decomposed  by  boiling  it  with  hydro- 
chloric acid.  The  solution  may  be  then  tested  for  zinc.  This  compound 
being  frequently  employed  as  an  emetic,  may  be  innocently  present  in 
an  organic  liquid,  or  in  the  contents  of  the  stomach.  Sulphate  of  zinc  has 
been  occasionally  fraudulently  added  to  bread.  (Horn's  '  Vierseljahrsschr./ 
1870,  1,  323.) 

Zinc  Chloride,  or  Chloride  of  Zinc. — Chloride  of  zinc  is  sold  to  the- 
public  as  a  disinfectant,  under  the  name  of  '  Sir  W.  Burnett's  Fluid.' 
This  is  a  highly  concentrated  solution  of  the  pure,  or  sometimes  impure, 
chloride  of  the  metal,  containing  about  220  grains  of  the  salt  per  fluid 
ounce  ;  it  has  been  taken  by  accident  in  several  cases,  and  in  one  instance 
was  supposed  to  have  been  criminally  administered  as  a  poison.  In  1891 
three  deaths  from  zinc  salts  were  recorded  in  England  and  Wales. 

Symptoms. — In  one  case,  about  two  ounces  of  a  solution  containing  only- 
twelve  grains  of  the  chloride  were  swallowed.  The  patient  immediately 
felt  pain  and  nausea  ;  vomiting  followed,  and  sho  recovered,  but  suffered 
from  some  indisposition  for  three  weeks.  In  a  second  case,  a  wine-glassful, 
equivalent  to  at  least  200  grains  of  solid  chloride,  was  swallowed.  The 
man  instantly  experienced  a  burning  pain  in  the  gullet,  burning  and 
griping  pain  in  the  stomach,  great  nausea,  and  coldness.  Vomiting- 
came  on  in  two  minutes  ;  the  legs  were  drawn  up  to  the  body;  there  was 
cold  perspiration,  with  other  signs  of  collapse.  The  man  perfectly  recovered 
in  sixteen  days.    ('  Ed.  Med.  and  Surg.  Jour.,'  Dec,  1848,  p.  335 ;  and 
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'Brit.  Amer.  Jour.,'  Dec,  1848,  p.  201.)  Other  cases  show  that  the  con- 
centrated liquid  has  a  strong  corrosive  action,  destroying  the  membrane 
of  the  mouth,  throat,  gullet,  and  stomach.  There  has  been  frothing  of  the 
mouth,  "with  general  lividity,  and  coldness  of  the  skin.  In  a  case  in  which 
only  a  mouthful  of  the  fluid  had  been  swallowed,  the  patient  experienced 
giddiness  and  loss  of  sight,  with  immediate  burning  heat  in  the  stomach : 
vomiting  and  purging  came  on,  and  the  former  symptom  continued  for  a 
week.  There  was  so  much  irritability  of  the  stomach  for  a  period  of  three 
weeks,  that  the  patient  became  greatly  reduced.  Among  the  early  symptoms 
was  loss  of  voice,  which  did  not  return  for  five  weeks.  ('  Med.  Times.,' 
1851,  II.  pp.  382  and  497.)  R.  Hassall  met  with  a  case  in  which  the 
nervous  symptoms  were  strongly  marked,  and  were  of  a  peculiar  kind. 
Three  ounces  of  '  Burnett's  Fluid  '  were  swallowed.  There  was  immediately 
a  sense  of  constriction  in  the  throat,  with  a  hot  burning  sensation  in  the 
stomach.  There  was  no  pain  in  the  mouth,  and  there  was  no  appearance  of 
corrosion  in  this  cavity  or  on  the  lips.  There  was  incessant  vomiting,  the 
vomited  matters  consisting  of  thick  mucus  streaked  with  blood  ;  and  some 
portions  of  mucous  membrane  were  discharged.  There  was  no  purging 
until  the  third  day,  when  the  discharges  from  the  bowels  had  a  coffee- 
ground  appearance.  After  the  lapse  of  a  fortnight,  a  train  of  nervous 
symptoms  set  in,  indicated  by  a  complete  perversion  of  taste  and  smell. 
The  patient  recovered  in  about  three  months.  ('  Lancet,'  1853,  II.  p.  159.) 
A  case  which  occurred  to  Markham  proved  fatal  in  about  ten  weeks  after 
the  poison  had  been  swallowed.  The  patient,  a  woman,  pet.  46,  took  half 
a  wine-glassful  of  'Burnett's  Fluid,'  equal  to  about  100  grains  of  chloride 
of  zinc.  Immediately  after  taking  it,  she  suffered  from  vomiting  and 
pain  in  the  stomach.  She  drank  freely  of  water  :  the  vomiting  ceased  in 
a  few  days,  and  she  appeared  to  have  recovered.  In  about  three  weeks 
the  vomiting  returned  :  it  Avas  incessant,  and  with  this  there  was  pain  in 
the  stomach.  She  sank  exhausted,  evidently  from  the  secondary  effects 
of  the  poison.    ('Med.  Times  and  Gaz.,'  1859,  I.  p.  595.) 

Tuckwell  recorded  the  following  case.  ('  Br.  Med.  Jour.,'  1874,  II. 
p.  297.)  A  woman,  jet.  21,  drank  three-fourths  of  a  teacupful  of  '  Bur- 
nett's Fluid.'  As  the  fluid  passed  down  into  the  stomach  she  felt  no 
pain,  but  directly  afterwards  she  was  seized  with  a  violent  burning  pain 
at  the  pit  of  the  stomach,  and  vomited.  Six  hours  later,  when  admitted 
into  hospital,  an  emetic  was  given,  and  vomiting  encouraged  by  the 
administration  of  warm  water.  Next  morning  she  had  a  feeling  of  much 
f  aintness,  and  a  burning  pain  with  tenderness  at  the  epigastrium  and  under 
the  left  ribs.  The  throat  was  sore,  and  there  was  some  difficulty  in 
swallowing.  She  had  retched  frequently  ;  but  there  had  been  no  action 
of  the  bowels.  The  lips,  mouth,  and  tongue  were  unhurt ;  but  the  soft 
palate,  uvula,  tonsils,  and  pharynx  were  inflamed.  The  pulse  was  rapid 
and  feeble.  Pain  and  sickness  continued,  with  intermissions  ;  she  gradually 
became  feebler  and  emaciated,  and  died  116  days  after  the  taking  of  the 
poison.  The  body  temperature,  which  at  first  rose  to  100"6°  F.,  fell 
before  death  to  96°. 

Appearances  after  death. — In  the  case  of  an  infant,  aged  fifteen  months, 
Avhich  died  from  the  effects  of  this  poison,  the  lining  membrane  of  the  mouth 
and  throat  was  white  and  opaque.  The  stomach  was  hard  and  leathery, 
containing  a  liquid  like  curds  and  whey.  Its  inner  surface  was  corrugated, 
opaque,  and  tinged  of  a  dark  leathern  hue.  The  lungs  and  kidneys  were 
congested.  The  fluid  of  the  stomach  was  found  to  contain  chloride  of  zinc. 
('  Med.  Times,'  July  13, 1850,  p.  47.)  The  concentrated  solution  of  chloride 
of  zinc  is  both  a  corrosive  and  an  irritant  poison,  exerting  also  occa- 
sionally an  action  on  the  nervous  system.    In  a  case  which  proved  fatal 
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at  Guy's  Hospital  in  1856,  the  coats  of  the  stomacli  were  excessively 
thickened,  and  had  a  leathery  consistency.  In  another  case,  the  stomach 
is  described  as  being  shrivelled  tip  and  ulcerated.  ('  Pharm.  Jour.,'  Jan., 
1867,  p.  420.)  In  Markbam's  case,  the  stomach  was  so  constricted  at 
the  intestinal  end  by  a  cicatrix,  that  it  would  only  admit  a  crow-quill. 
The  pyloric  opening  was  involved  in  this  cicatrix,  which  was  about  one 
quarter  of  an  inch  wide.  There  was  no  other  sign  of  disease  in  the 
body.  This  case  proves  that  death  may  occur  from  the  poison  even  after 
apparent  recovery.  Chloride  of  zinc  may  destroy  life  either  by  producing 
stricture  of  the  gullet  or  pylorus,  or  by  its  chemical  action  on  the  lining 
membrane  of  the  stomach,  leading  to  a  loss  of  power  of  digestion,  emaciation, 
and  exhaustion.  In  1863  several  deaths  were  reported  to  have  taken  place 
in  consequence  of  '  Burnett's  Fluid  '  having  been  mistaken  for  medicine. 
Iu  one  of  these  a  lady  swallowed  a  wine-glassful  in  place  of  fluid  magnesia. 
She  suffered  severely,  and  died  from  the  secondary  consequences  of  the 
poison  in  six  weeks.  In  another,  a  girl,  set.  17,  swallowed  half  a  wine- 
glassful  of  the  fluid,  and  died  from  the  effects  in  less  than  two  hours.  The 
symptoms  here  were  copious  vomiting  of  frothy  mucus  with  shreds  of 
membrane,  and  cramps  in  the  legs,  which  were  drawn  up  to  the  abdomen. 
In  Tuckwell's  case  (p.  336),  with  the  exception  of  the  cardiac  orifice, 
which  was  healthy,  the  whole  of  the  mucous  membrane  of  the  stomach 
was  of  a  deep  red  colour,  thickened,  and  softened.  This  redness  was 
uniformly  intense,  as  far  as  that  part  of  the  fundus  which  lay  in  con- 
tact with  the  spleen ;  here  the  redness  was  deeper  than  elsewhere,  and 
there  was  an  ulcer  of  the  size  of  a  penny-piece,  which  had  penetrated  the 
coats  of  the  stomach,  but  had  been  prevented  from  perforating,  partly  by 
the  spleen,  which  formed  the  floor  of  the  ulcer,  partly  by  adhesions  which 
passed  from  the  spleen  to  the  stomach.  The  pyloric  orifice  was  small  and 
tight  from  firm  contraction  of  the  sphincter  ;  but  there  was  no  real  constric- 
tion of  the  opening.  There  was  also  congestion  along  the  whole  length  of 
the  intestinal  canal.  (Other  cases,  in  which  the  symptoms  and  appearances 
were  somewhat  similar,  will  be  found  reported  in  the  'Lancet,'  1864,  I. 
p.  35  ;  and  II.  p.  267.) 

Analysis. — The  chlorine  may  be  detected  by  nitrate  of  silver — the  zinc 
by  the  tests  already  described.  (See  p.  335.)  If  a  portion  of  the  diluted 
solution  is  placed  in  a  platinum  capsule,  and  the  platinum  touched  with 
magnesium,  the  zinc  is  immediately  obtained  in  the  metallic  state. 

Zinc  can  be  detected  in  the  tissues  only  by  incineration  at  a  low 
temperature,  and  an  examination  of  the  ash.  The  chloride  is,  however, 
sometimes  used  for  the  preservation  of  the  dead  body.  This  might  account 
for  its  occasional  presence. 

Preparations  of  Tin. 

The  only  preparations  of  this  metal  which  require  to  be  noticed  as 
poisons  are  the  Chlorides,  or  Muriates,  a  mixture  of  which  is  extensively 
used  in  the  arts,  under  the  name  of  Dyers'  Spirit.  The  salts  may  exist  in 
the  form  of  whitish-yellow  crystals ;  but  more  commonly  they  are  met 
with  in  a  strongly  acid  solution  in  water.  They  are  irritant  poisons  ;  but 
so  seldom  used  as  such,  that  only  one  death  occurred  from  them  in  England 
and  Wales  during  a  period  of  two  years. 

Small  quantities  of  tin  are  not  uncommonly  taken  in  articles  of  tinned 
food,  and  in  Demerara  sugar  prepared  by  what  is  known  as  the  '  Bloomer 
process,'  in  which  a  solution  of  stannous  chloride  is  employed.  Such  sugar 
contains  about  half  or  one-third  of  a  grain  of  tin  per  pound.  According 
to  the  editor's  experiments,  neither  dogs  fed  on  such  sugar,  nor  persons 
VOL.  I.  z 
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•who  habitually  consume  such  sugar  as  an  article  of  daily  diet,  suffer 
in  health.  Others  consider  the  tin  to  be  injurious  to  health.  Luff  has 
described  four  cases  of  tin-poisoning  caused  by  tinned  cherries.  The  syrup 
of  the  cherries  contained  1'9  grain  of  the  higher  oxide  of  tin  in  each  fluid 
ounce.    ('  Br.  Med.  Jour.,'  1890,  I.  p.  833.) 

Preparations  of  Silver. 

Nitrate  of  Silver,  or  Silver  Nitrate.  Lunar  Caustic.  Lapis  inf emails. — 
This  substance,  which  is  commonly  met  with  either  in  crystals  or  in  small 
sticks  of  a  white  or  dark-grey  coloui-,  is  readily  soluble  in  distilled  water; 
in  common  water  it  forms  a  milky  solution.  It  acts  as  a  powerful  corrosive, 
destroying  all  the  organic  tissues  with  which  it  comes  in  contact.  There 
.are  a  few  cases  on  record  in  which  it  has  proved  fatal  in  the  human 
subject:  one  of  these  occurred  in  1837-8,  but  the  particulars  are  unknown. 
The  symptoms  come  on  immediately,  and  the  whitish,  flaky  matter  vomited 
is  rendered  dark  by  exposure  to  light.  Dark-coloured  spots  on  the  exposed 
parts  of  the  skin  will  also  sometimes  indicate  the  nature  of  the  jDoison.  In 
1861,  a  woman,  aet.  51,  died  in  three  days  from  the  effects  of  taking  a 
six-ounce  mixture  containing  fifty  grains  of  nitrate  of  silver  (lunar  caustic) 
given  in  divided  doses.  She  vomited  a  brownish-yellow  fluid  before  death. 
The  stomach  and  intestines  were  found  inflamed.  It  is  stated  that  silver 
was  found  in  the  substance  of  the  stomach  and  liver.  A  well-marked  case 
of  poisoning  with  this  substance  occurred  to  Scattergood.  A  portion  of  a 
stick  of  lunar  caustic  dropped  down  the  throat  of  a  child  aged  fifteen 
months.  In  spite  of  treatment,  the  child  died  in  six  hours  in  violent 
convulsions.  ('  Brit.  Med.  Jour.,'  1871,  I.  p.  527,  and  '  Arner.  Jour.  Med. 
Sci.,'  July,  1871,  p.  287.) 

Preparations  of  Gold. 

Terchloride. — This  is  the  only  preparation  of  gold  which  requires  notice. 
It  is  a  powerful  irritant  poison,  acting  locally  like  nitrate  of  silver.  Little 
is  known  of  its  poisonous  effects  on  man ;  but,  in  administering  it  to 
animals,  Orfila  found  that  it  caused  extensive  inflammation,  and  even 
ulceration,  of  the  mucous  membrane  of  the  stomach.  ('  Toxicologie.')  The 
metal  is  absorbed  and  carried  into  the  tissues,  but  its  poisonous  action 
appears  to  be  independent  of  absorption. 

Preparations  of  Iron. 

Ferrous  Sulphate,  or  Sulphate  of  Iron ;  Copperas,  or  Green  Vitriol. — This 
compound  has  been  several  times  administered  with  malicious  intention. 
One  death  from  it  took  place  in  1837-8,  and  another  in  1869  was  the 
subject  of  a  criminal  trial  in  France.  A  man  was  convicted  of  having 
killed  his  wife  and  his  son  by  administering  to  them  ferrous  sulphate  in 
coffee.  (Bouchardat,  '  Ann.  de  Therap.,'  1872,  p.  146.)  It  is  not,  however, 
an  active  preparation ;  for  a  girl  who  swallowed  an  ounce  of  it  recovered, 
although  she  suffered  for  some  hours  from  violent  pain,  vomiting,  and 
purging.  (Christison.)  Green  vitriol  or  copperas  is  sometimes  given 
as  an  abortive.  A  suspicious  case  is  reported,  in  which  a  woman  far 
advanced  in  pregnancy,  but  enjoying  good  health,  was  suddenly  seized 
at  midnight  with  vomiting  and  purging,  and  died  in  about  fourteen 
hours.  The  body,  which  had  been  buried,  was  disinterred,  and  iron  found 
in  large  quantities  in  the  viscera.  The  symptoms  are  not  always  of  this 
violent  kind.  In  a  case  which  occurred  to  Chevallier,  a  man  gave  a  large 
dose  of  ferrous  sulphate  to  his  wife.    There  was  neither  colic  nor  vomiting. 
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The  woman  lost  her  appetite,  bat  ultimately  recovered.  In  another  case 
reported  by  the  same  authority,  a  woman  was  tried  and  convicted  of 
poisoning  her  husband  with  ferrous  sulphate  ;  but  in  consequence  of  the 
great  diversity  of  opinion  among  the  scientific  witnesses  at  the  trial 
respecting  the  poisonous  properties  of  this  metallic  salt,  and  the  dose  in 
which  it  would  be  likely  to  operate  injuriously,  the  court  and  jury  recom- 
mended that  the  sentence  of  death  should  not  be  carried  out.  ('  Ann. 
d'Hyg.,'  1851,  1,  155  ;  '  Med.  Gaz.,'  1850,  45,  640.)  The  reader  will  find 
some  remarks  in  reference  to  the  action  of  ferrous  sulphate  on  the  body  by 
Orfila,  in  the  former  journal,  1851,  2,  337.  At  the  Nottingham  Autumn 
Ass.,  1859,  a  woman  named  Riley  was  indicted  for  administering  copperas 
to  two  children.  She  put  the  substance  into  gruel.  It  gave  to  the  gruel  a 
greenish  colour  and  a  peculiar  taste,  which  led  to  the  discovery.  It 
caused  sickness,  but  no  other  serious  symptoms.  As  there  was  no 
evidence  of  an  intent  to  murder,  and  it  was  then  not  unlawful  to  administer 
poison  with  any  other  intent,  the  prisoner  was  acquitted.  This  salt  has 
been  much  used  for  criminal  purposes  in  France.  ('  Med.  Gaz.,'  vol.  47, 
P.  307  ;  '  Ann.  d'Hyg.,'  1850, 1,  180,  410  ;  1851, 1, 155 ;  2,  337.)  Copperas 
is  said  to  have  proved  fatal  to  sheep.  It  had  been  mixed  with  the  pulp 
of  beet-root  for  cattle-food.    ('Med.  Times  and  Gaz.,'  1863,  I.  p.  511.) 

Ferric  Chloride;  Solution  and  Tincture  of  Percliloride  of  Iron. — This 
last  is  an  acid  solution  of  ferric  chloride  in  rectified  spirit :  it  is  of  a 
red-brown  colour,  and  is  much  used  in  medicine.  The  liquor  is  also 
made,  but  without  spirit,  and  also  a  stronger  watery  solution.  Christison 
relates  an  instance  in  which  a  man  by  mistake  swallowed  an  ounce 
and  a  half  of  this  liquid  :  the  symptoms  were  somewhat  like  those  pro- 
duced by  hydi'ochloric  acid.  He  at  first  rallied,  but  died  in  about  five 
Aveeks.  The  stomach  was  found  inflamed  and  thickened  towards  the 
intestinal  end.  A  case  was  reported  to  the  "Westminster  Medical  Society, 
in  1842,  in  which  a  girl,  set.  15,  five  months  advanced  in  pregnancy, 
swallowed  an  ounce  of  the  tincture  of  percliloride  of  iron  in  four  doses 
in  one  day,  for  the  purpose  of  inducing  abortion.  Great  irritation  of 
the  whole  urinary  system  followed ;  but  this  was  speedily  removed, 
and  she  recovered.  In  another  case,  a  healthy  married  woman  swallowed, 
by  mistake  for  an  aperient  draught,  one  ounce  and  a  half  of  the  tincture 
of  perchloride  of  iron.  She  immediately  ejected  a  portion,  and  violent 
retching  came  on,  which  continued  for  some  time.  There  was  great 
swelling  of  the  glottis,  with  cough,  and  difficulty  of  swallowing.  These 
symptoms  were  followed  by  heat  and  dryness  of  the  throat,  with  a  pricking 
sensation  along  the  course  of  the  gullet  and  stomach  ;  and  in  the  afternoon 
a  quantity  of  dark  liquid  blood  was  vomited.  The  motions  were  black, 
owing  doubtless  to  the  combination  of  sulphur  with  the  metal.  In  about 
a  month  the  patient  was  perfectly  restored  to  health.  ('  Prov.  Jour.,' 
April  7  and  21,  1847,  p.  180.)  Another  case  of  recovery  from  a  large  dose 
has  been  reported.  The  patient,  ast.  72,  swallowed  by  mistake  three  ounces 
of  the  tincture  in  a  concentrated  state.  The  tongue  soon  became  swollen ; 
a  ropy  mucus  flowed  from  the  mouth  and  nose ;  there  was  croupy 
respiration,  and  a  sense  of  impending  suffocation.  The  pulse  was  feeble, 
the  skin  cold  and  clammy,  and  the  face  swollen  and  livid.  A  castor-oil 
mixture  brought  away  inky  evacuations,  and  the  patient  rapidly  recovered. 
{'Dub.  Med.  Press,'  Feb.  21,  1849.)  From  the  occurrence  of  these  cases 
of  recovexy,  it  would  be  a  mistake  to  infer  that  this  is  not  a  noxious 
compound.  The  largeness  of  the  dose  has  commonly  led  to  early  vomiting, 
and  the  rejection  of  the  greater  part  of  the  acid  liquid.  Besides,  it  varies 
much  in  strength,  and  unless  this  is  defined  in  any  given  case,  it  is  difficult 
.to  draw  an  inference  of  the  actual  quantity  taken. 
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In  1879,  a  teaspoonful  of  the  stronger  pharmacopceial  solution  of 
perchloride  of  iron  was  given,  undiluted,  to  a  girl,  ast.  18,  by  mistake  for 
a  linetus.  The  bowels  were  freely  opened,  and  she  vomited  several  times 
within  ten  minutes  of  taking  the  liquid.  The  stomach  was  then  washed 
out.  Shortly  after  she  again  passed  a  stool,  and  continued  to  vomit  freely. 
The  nurse  and  patient  both  asserted  that  vomiting  and  purging  super- 
vened within  three  minutes  of  the  administration  of  the  poison.  Great 
feebleness  and  depression  came  on.  In  two  days  she  began  to  recover ; 
but  pain  in  the  gullet  continued  for  several  days  (unreported  case  of  the 
editor). 

Comparatively  small  doses  may  seriously  affect  pregnant  females,  and 
among  the  criminal  uses  to  which  this  preparation  is  put  may  be  mentioned 
that  of  procuring  abortion.  At  the  Lincoln  Lent  Ass.,  1863  (Reg.  v. 
Humble),  a  druggist  was  convicted  of  having  supplied  this  noxious  liquid 
to  a  woman  with  the  intent  to  procure  her  miscarriage.  He  directed  her 
to  take  a  teaspoonful  three  times  a  day,  and  at  the  same  time  prescribed 
for  her  eight  pills  a  day,  each  containing  half  a  grain  of  powdered 
cantharides.  Although  the  woman  had  taken  only  two  doses  of  the  tincture 
of  perchloride  of  iron,  she  suffered  from  sevei'e  pain  over  the  whole  of  the 
abdomen,  with  violent  pain  in  the  region  of  the  stomach  and  bladder : 
there  was  constant  vomiting  of  a  greenish-coloured  matter,  and  great  pain 
in  passing  her  urine.  The  quantity  of  urine  secreted  was  small,  and  con- 
tained much  blood.  These  symptoms  were  in  great  part  due  to  the 
cantharides.  The  proper  dose  of  the  iron-tincture  is  from  ten  to  forty 
minims.  Here  it  had  been  greatly  exceeded,  without  any  lawful  excuse 
on  the  part  of  the  prescriber.  A  case  of  recovery  from  an  ounce  of  thi& 
tincture  is  reported.  ('  Pharm.  Jour.,'  April,  1869,  p.  605.)  A  woman, 
set.  30,  swallowed  this  qiiantity.  She  suffered  from  vomiting  and  purging, 
the  motions  being  black.  Emetics  were  given,  and  she  recovered  in  five 
days.  ('Lancet,'  1869,  I.  p.  9.)  A  favourite  abortifacient  is  a  mixture  of 
the  chloride  with  aqueous  solution  of  aloes.  There  are  three  recognized 
pharmaceutical  preparations  of  this  substance.  The  stronger  solution  of 
perchloride  of  iron  of  the  British  Pharmacopoeia  contains  about  160  grains- 
of  ferric  chloride  in  each  fluid  ounce.  The  solution  and  the  tincture  re- 
spectively of  perchloride  of  iron  are  of  equal  strengths — one-fourth  that 
of  the  stronger  solution — and  contain  each  40  grains  of  the  chloride  in- 
a  fluid  ounce. 

The  perchloride  of  iron  has  been  used  as  an  injection  in  uterine 
diseases ;  but  it  is  a  most  powerful  local  irritant,  and  in  one  instance 
caused  death  by  inducing  peritonitis.  The  symptoms  were  rigors,  severe 
vomiting,  and  abdominal  pain.  The  mucous  membrane  of  the  uterus  was- 
stained  of  a  deep  black  colour,  and  iron  was  readily  detected  in  its> 
substance.    ('  Amer.  Jour.  Med.  Sci.,'  April,  1870,  p.  566.) 

Chemical  Analysis. — The  hydrochloric  acid  may  be  detected  by  nitrate 
of  silver  and  nitric  acid,  while  the  iron  is  immediately  indicated  by  a. 
precipitate  of  Prussian  blue  on  adding  a  solution  of  ferrocyanide  of 
potassium. 

Preparations  op  Bismuth. 

Bismuth  Subnitrate.  Subnitrate  of  Bismuth.  Pearl  White.  Magistery 
of  Bismuth. — This  substance,  in  a  dose  of  120  grains,  caused  the  death  of 
an  adult  in  nine  days.  There  was  a  strong  metallic  taste  in  the  mouth, 
burning  pain  in  the  throat,  with  vomiting  and  purging,  coldness  of  the 
surface,  and  spasms  of  the  arms  and  legs.  On  inspection,  the  throat,, 
windpipe,  and  gullet  were  found  inflamed;  and  there  was  inflammatory 
redness  in  the  stomach  and  throughout  the  intestinal  canal.  ('  Sobernheim,' 
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p.  33").)  In  a  case  mentioned  by  Traill,  a  man  took  by  mistake  six 
drachms  of  the  subnitrate  in  divided  doses  in  three  days.  He  suffered 
from  vomiting  and  pain  in  the  abdomen  and  throat,  but  finally  recovered. 
('  Outlines,'  p.  115.)  These  cases  are  sufficient  to  prove  that  a  substance 
•which  is  but  slightly  soluble  in  water  may  exert  a  powerfully  poisonous 
action.  The  oxide  and  subnitrate  of  bismuth,  owing  to  imperfect  washing, 
are  sometimes  contaminated  with  arsenic  in  the  form  of  arsenic  acid  ;  and 
as  the  symptoms  produced  by  large  doses  have  closely  resembled  those 
caused  by  arsenic,  the  symptoms  may  have  been  due  to  this  impurity.  The 
arsenic  may  be  detected  by  dissolving  the  subnitrate  in  slightly  diluted 
hydrochloric  acid  and  introducing  it  into  Marsh's  apparatus.  The  arsenical 
flame  is  apparent  on  combustion,  and  the  usual  deposits  may  be  obtained 
on  glass  and  porcelain.  The  products  of  combustion  may  be  collected  and 
tested  by  the  processes  described  at  p.  280.  This  impurity  in  the  subnitrate 
may  modify  a  conclusion  respecting  the  presence  of  traces  of  arsenic  in  a 
body  when  bismuth  has  been  administered  medicinally.  ('  Brit,  and  For. 
Med.  Chir.  Rev,'  Oct,  1858.) 

Analysis. — The  subnitrate  is  a  whitish,  chalky-looking,  non-crystalline 
powder,  insoluble  in  water,  soluble  in  hydrochloric  acid,  and  again 
precipitated  white  by  dilution  with  water  :  the  white  precipitate  is  in- 
soluble in  tartaric  acid,  and  is  blackened  by  a  solution  of  sulphuretted 
hydrogen,  or  by  sulphide  of  ammonium.  A  solution  of  the  substance  in 
nitric  acid  gives  no  precipitate  with  diluted  sulphuric  acid. 

Mineral  Puegativ.es. 

The  ordinary  purgative  salts,  though  not  usually  classed  as  poisons, 
may,  nevertheless,  act  fatally  when  taken  in  excess.  The  '  British  Medical 
Journal  '  (1891,  II.  pp.  490  and  574)  records  two  fatal  cases  of  poisoning 
by  Epsom  salt.  In  one  of  these  cases  one  ounce  only  of  the  substance 
^was  taken — an  ordinary  large  dose. 

Preparations  op  Chromium. 

Bichromate  of  Potassium,  or  Bichromate  of  Potash. — Well-observed  in- 
stances of  poisoning  by  this  compound,  which  is  now  extensively  used  in 
the  arts,  are  rare;  and  therefore  the  details  of  the  following  case  ('Med. 
Gaz,'  vol.  33,  p.  734)  are  of  interest.  A  man, 
jet.  64,  was  found  dead  in  his  bed  twelve  hours 
after  he  had  gone  to  rest :  he  had  been  heard 
to  snore  loudly  during  the  night,  but  this 
had  occasioned  no  alarm  to  his  relatives. 
When  discovered  he  was  lying  on  his  left 
side,  his  lower  limbs  being  a  little  drawn  up 
to  his  body  :  his  countenance  was  pale,  placid, 
and  composed;  the  eyes  and  mouth  closed  ;  the 
pupils  dilated ;  no  discharge  from  any  of  the 
outlets  of  the  body ;  no  marks  of  vomiting  or 
.purging,  nor  any  stain  upon  his  hands  or 
person,  or  upon  the  bed- linen  or  furniture. 
The  surface  was  moderately  warm.  Some  dye- 
stuff,  in  the  form  of  a  black  powder,  was  found 
in  his  pocket.  On  inspection,  the  brain  and 
its  membranes  were  healthy  and  natural ;  there  was  neither  congestion 
nor  effusion  in  any  part.  The  thoracic  viscera  were  healthy,  as  well 
as  those  of  the  abdomen,  with  the  exception  of  the  liver,  which  contained 
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several  hydatids.  A  joint  of  a  turbid  inky-looking  fluid  was  found  in 
the  stomach.  The  mucous  membrane  was  red  and  vascular,  particularly 
at  the  union  of  the  greater  end  with  the  gullet :  this  was  ascribed 
to  the  known  intemperate  habits  of  the  deceased.  In  the  absence 
of  any  obvious  cause  for  death,  poison  was  suspected;  and  on  analyzing* 
the  contents  of  the  stomach  they  were  found  to  contain  bichromate 
of  potassium.  The  dye-powder  taken  from  the  man's  pocket  consisted 
of  this  salt  mixed  with  cream  of  tartar  and  sand.  It  is  remarkable 
that  in  this  case  there  was  neither  vomiting  nor  purging.  The  salt 
does  not  appear  to  have  operated  so  much  by  its  irritant  properties, 
as  by  its  effects  on  the  nervous  system.  This,  however,  is  by  no  means 
an  unusual  occurrence,  even  with  irritants  far  more  powerful  than 
bichromate  of  potassium.  A  boy  recovered  from  the  effects  of  a  dose  of 
this  salt,  but  only  after  the  lapse  of  four  months.  The  first  symptoms 
were  pain,  vomiting,  dilated  and  fixed  pupils,  cramps  in  the  legs,  and 
insensibility.  His  recovery  was  due  to  early  and  active  treatment. 
('  Guy's  Hosp.  Rep.,'  1850,  p.  216.)  Another  case  in  which,  owing  to- 
timely  treatment,  a  man,  set.  37,  recovered  from  a  large  dose  of  the  salt, 
was  communicated  to  the  author.  It  seems  that  with  suicidal  intent 
the  man  swallowed  about  two  ounces  of  the  bichromate  in  solution,, 
mixed  with  pearlash.  In  about  two  hours  he  was  seen  by  Andrews,, 
and  he  was  then  apparently  in  a  dying  state.  He  was  suffering  chiefly 
from  severe  cramps,  the  pupils  were  dilated,  the  pulse  was  scarcely 
perceptible,  and  there  was  vomiting  and  purging  of  greenish-coloured 
evacuations.  The  stomach-pump  was  used,  and  olive  oil  and  diluents; 
were  given.  In  about  nine  hours  the  urgent  symptoms  abated,  and 
the  man  complained  only  of  great  pain  in  the  shoulders  and  legs. 
There  was  no  gastric  irritation  or  tenderness  of  the  abdomen.  He  was- 
discharged  cured  at  the  end  of  a  week.  A  woman,  aet.  24,  died  from  the 
effects  of  this  salt  taken  for  the  purpose  of  procuring  abortion.  The 
symptoms  were  those  of  an  irritant — severe  pain,  vomiting,  and  purging.. 
(Horn's  '  Vierteljahrsschr.,'  1866,  2,  113.) 

A  medical  man,  who  had  inadvertently  tasted  a  solution  of  bichro- 
mate of  potassium,  suffered  from  severe  symptoms  resembling  those  of 
Asiatic  cholera.  ('Prov.  Jour.,'  Dec.  24,  1851,  p.  700.)  Wood  furnished 
the  author  with  the  particulars  of  a  case  in  which  two  drachms  of  this 
substance  destroyed  the  life  of  a  woman  in  four  hours.  In  the  first 
two  hours  she  suffered  from  violent  vomiting  and  purging,  the  vomited 
matters  being  of  a  yellow  colour.  When  admitted  she  was  in  a  dying 
state,  pulseless,  unconscious,  and  breathing  slowly  with  great  effort. 
The  skin  was  cold,  the  lower  lip  swollen  and  purple,  and  the  tongue- 
swollen.  The  chief  appearances  were,  a  dark  and  liquid  state  of  the  blood ;. 
the  mucous  membrane  of  the  stomach  was  in  great  part  destroyed,  of 
a  dark  brown  colour  approaching  to  purple ;  the  duodenum  at  its  upper 
part  of  a  florid  red  colour,  and  at  its  lower  part  much  corrugated,  as  well 
as  the  upper  half  of  the  jejunum. 

This  salt,  in  the  state  of  fine  powder  or  in  a  saturated  solution,  has  a 
local  irritant  action  on  the  skin  and  on  parts  from  which  the  skin  has 
been  removed.  ('  Ann.  d'Hyg.,'  1864,  1,  83.)  It  produces  what  are 
called  '  chronic  sores,'  affecting  the  hands  and  exposed  parts  of  the  face. 
According  to  recent  observations,  workers  in  chrome  factories — -of  which 
there  are  very  few  in  the  world — suffer  from  a  peculiar  irritation  of  the- 
septum  of  the  nose,  apparently  due  to  the  action  of  bichromate  of  potassium, 
which  leads  to  a  perforation  of  the  nasal  septum.  ('  Lancet,'  1882, 1,  p.  169.) 
Chromic  acid  is  a  powerful  corrosive  poison,  destroying  all  organic  textures. 
('  Pharm.  Jour.,'  Jan.,  1872,  p.  568.)    Battery  solutions,  consisting  of  a. 
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mixture  of  the  bichromate  and  sulphuric  acid,  are  practically  solutions 
of  chromic  acid.  In  1892,  a  man  committed  suicide  by  swallowing  a 
battery  fluid  of  this  nature. 

In  1891,  two  deaths  from  bichromate  of  potassium  were  registered  in 
England  and  Wales. 

Chromate  of  Lead  (Chrome  yellow)  is  a  powerful  irritant  poison  :  a 
dose  of  a  few  grains  of  this  pigment  lias  proved  fatal.  (See  case  of  two 
boys,  '  N.  Syd.  Soc.  Bien.  Retrospect,'  1873-4,  p.  452.) 

Analysis. — Bichromate  of  potassium  may  be  recognized  by  its  orange- 
red  colour,  as  well  as  by  the  intense  yellow  colour  which  it  gives  to 
water  when  dissolved.  Its  solution  gives  a  deep  red  precipitate  with 
nitrate  of  silver,  a  pale  yellow  with  nitrate  of  barium,  and  a  bright  yellow 
with  salts  of  lead. 

Uranium. 

The  compounds  of  this  metal  are  now  largely  used  in  the  arts,  and 
cases  of  poisoning  by  them  have  occurred.  Indeed  it  has  recently  been 
proposed  to  place  them  in  the  list  of  poisons  officially  current  in  Russia. 
Uranium  salts  cause  severe  inflammation  of  the  gastro-intestinal  mucous 
membrane,  and  of  the  kidneys,  and  are  distinguished  from  other  metallic 
poisons  by  acting  directly  on  the  walls  of  the  blood-vessels,  and  render  also 
the  blood  reducible  with  difficulty.  In  this  respect  they  resemble  prussic 
acid.  (See  an  abstract  of  the  researches  of  Woroschilsky  in  '  Pharm. 
Jour.,'  1890-1,  p.  206.) 

Osmium. 

Osmium  tetroxide,  commonly  known  as  osmic  acid,  is  a  highly  poisonous 
substance,  and  accidents  have  occasionally  resulted  from  its  use  in  scientific 
investigations.  It  is  a  transparent,  glistening,  crystalline  body,  melting 
like  wax  in  the  hand,  beginning  to  sublime  at  a  moderate  heat,  and  boil- 
ing at  212°  F.  It  does  not  redden  litmus,  and  has  a  caustic,  burning 
taste.  Its  odour  is  most  penetrating,  and  somewhat  like  that  of  chlorine 
or  of  iodine.  The  vapour,  even  in  minute  quantities,  causes  serious 
inflammation  of  the  lungs  when  inhaled.  It  also  attacks  the  eyes,  so  that 
the  experiment  of  volatilizing:  osmium  in  the  blowpipe  is  an  operation 
attended  with  great  danger.  Deville,  who  performed  the  operation  twice, 
was  rendered  almost  blind  for  twenty-four  hours  by  having  become  ex- 
posed accidentally  to  the  vapour  of  the  tetroxide.  This  substance  produces 
violent  pain  and  inflammation  of  the  conjunctivas  ;  and  vision  may  be 
permanently  injured  by  the  subsequent  reduction  of  a  film  of  metallic 
osmium.  The  tetroxide  also  acts  violently  on  the  skin,  causing  painful 
eruptions. 

Preparations  of  Thallium. 

The  salts  of  this  metal  are,  according  to  Paulet,  highly  poisonous, 
although  this  does  not  appear  either  from  his  own  statement  of  their 
effects  or  from  the  experiments  of  Lamy.  Paulet  found  that  a  dose  of 
fifteen  grains  of  carbonate  of  thallium  killed  a  rabbit  in  a  few  hours.  The 
animal  suffered  from  disturbance  of  breathing,  loss  of  muscular  power,  and 
general  trembling  of  the  limbs  ;  it  appeared  to  die  asphyxiated.  The  salts 
of  this  metal  have  been  found  to  operate  through  the  skin  and  cellular 
membrane — therefore  by  absorption. 

Lamy  dissolved  seventy-seven  gi'ains  of  the  sulphate  in  milk,  and  he 
found  that  this  quantity  sufficed  to  destroy  two  hens,  six  ducks,  two 
puppies,  and  a  middle-sized  bitch.    The  prominent  symptoms  in  the  dogs 
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were  oppression,  of  breathing-,  salivation,  griping  pains  in  the  abdomen, 
the  body  being  drawn  tip,  with  trembling  and  convulsions  of  the  limbs, 
followed  by  paralysis.  Vomiting  and  purging  are  not  described  among  the 
symptoms.  The  two  puppies  did  not  die  until  four  days  after  they  had 
taken  the  poison.  On  opening  the  bodies  of  the  animals,  Lamy  states  that 
there  was  no  mark  of  inflammation  or  other  striking  post-mortem  appear- 
ance. In  one  experiment  he  found  that  a  puppy  died  in  forty  hours  from 
a  dose  of  one  grain  and  a  half  of  sulphate  of  thallium.  ('  Chem.  News,' 
Sept.  12  and  19,  1863.) 

The  salts  are  soluble,  colourless,  and  nearly  tasteless ;  and  therefore 
may  be  easily  administered. 

These  statements  of  Lamy  and  Paulet  are  not  in  accordance  with  the 
views  of  Crookes,  the  discoverer  of  the  metal.  Although  much  exposed 
to  the  action  of  the  fumes,  the  metallic  vapour  produced  no  particular 
effects  upon  him.  He  also  swallowed  a  grain  or  two  of  the  salts  without 
injury.  These  have  a  local  action  on  the  hair  and  skin,  staining  the 
former,  and  rendering  the  latter  yellow  and  horny.  ('  Chem.  News,' 
Oct.  3,  1863,  p.  161.) 

Maume  and  Rabuteau  state  that  thallium  is  at  once  both  a  cardiac 
and  a  muscular  poison,  in  its  action  resembling-  mercury  in  one  respect 
and  potassium  in  another.  The  history  of  thallium  as  a  poison  is 
incomplete. 

Analysis. — The  best  and  most  certain  method  of  detecting  thallium  is 
to  dry  and  burn  the  viscera,  when,  by  the  aid  of  the  spectroscope,  the 
green  band  indicative  of  thallium  will  manifest  itself  in  the  spectrum 
from  the  smallest  quantity  of  the  metal,  in  spite  of  admixture  with  other 
bodies. 
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CHAPTER  24. 

VEGETABLE      IRRITANTS — ALOES — COLOCYNTH — GAMBOGE — JALAP — SCAMMONY  

SAVIN — CAPSICUM  CBOTON  OIL — PHYSIC  NUT — CASTOR  SEEDS — COLCHICUM  

HELLEBORE — YELLOW  JASMINE  (gELSEMIUM  SEMPERVIRENS) — OIL  OF  TURPEN- 
TINE— CAMPHINE — OIL  Of  TAR — CREASOTE — RESORCIN. 

General  Remarks. — The  poisonous  substances  of  an  irritant  nature  which 
belong  to  the  vegetable  kingdom  are  very  numerous  as  a  class  ;  but  it  will 
here  be  necessary  to  notice  only  those  which  have  either  caused  death,  or 
have  given  rise  to  accidental  poisoning. 

Aloes.   Colocynth.    Gamboge.    Jalap.  Scammony. 

These  different  substances,  which  are  used  in  small  doses  as  medicines, 
are  liable,  when  taken  frequently  or  in  large  quantities,  to  excite  vomiting, 
purging,  and  other  symptoms  of  irritation.  Colocynth  has  occasioned 
death  in  several  instances  :  in  one  case  a  teaspoonful  and  a  half  of 
colocynth  powder  destroyed  life  ;  and  one  drachm  of  gamboge,  a  medicine 
much  used  by  quacks,  has  proved  fatal  to  man.  (Traill's  '  Outlines,' 
p.  150.)  Aloes  and  colocynth  mixed,  are  said  to  be  the  basis  of  the 
quack  medicine  sold  under  the  name  of  Morison's  Pills.  These  have 
proved  fatal  in  many  instances  from  the  exhaustion  produced  by  excessive 
purging,  owing  to  the  large  quantity  of  these  pills  taken  in  frequently 
repeated  doses.  Our  knowledge  of  the  symptoms  and  appearances  produced 
by  these  irritants  is,  indeed,  chiefly  derived  from  the  cases  which  have 
proved  fatal  under  this  treatment.  In  the  seventeenth  volume  of  the 
'  Medical  Gazette  '  will  be  found  four  cases  of  this  description.  The  most 
prominent  symptom  is  excessive  purging,  with  the  discharge  of  large 
•quantities  of  mucus  ;  the  individual  becomes  exhausted,  and  slowly  sinks. 
In  some  instances,  the  symptoms  are  those  of  inflammation  and  ulceration 
of  the  bowels.  In  1836,  a  man  was  convicted  of  having  caused  the  death 
of  a  person  by  the  administration  of  these  pills ;  in  this  instance  the 
death  of  the  deceased  was  clearly  due  to  the  medicine,  and  on  inspection 
the  stomach  was  found  inflamed  and  ulcerated ;  the  mucous  membrane  of 
the  small  intestines  was  inflamed  and  softened,  and  there  was  the  appear- 
ance of  effused  lymph  upon  it.  Holloway's  Pills  are  of  a  more  innocent 
description ;  the  principal  ingredient  in  them  is  aloes.  In  all  cases  it 
must  be  remembered  that  these  drastic  purgatives  may  cause  serious 
symptoms,  or  even  death,  when  administered  to  infants,  or  to  persons 
debilitated  by  age  or  disease  ;  and  it  is  not  necessary  that  the  dose  should 
be  very  large  in  order  that  fatal  effects  should  follow.  The  question  here 
will  be,  whether  the  medicine  caused  death,  or  whether  it  simply  accelerated 
it :  although,  in  a  legal  view,  that  which  accelerates,  causes. 

Hierapicra  (Holy  bitter)  is  a  popular  aloetic  compound,  and  one  death 
is  recorded  to  have  been  produced  by  it  in  1837-8.  There  is  reason  to 
believe  that  it  is  occasionally  used  for  the  purpose  of  procuring  criminal 
abortion.  A  man  was  tried  and  convicted  of  this  offence  (Aylesbury 
Lent  Ass.,  1857,  Beg.  v.  White),  and  the  noxious  properties  of  this 
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compound  then  became  a  subject  of  inquiry.  The  dose,  and  the  condition 
of  the  woman  to  whom  it  is  administered,  will  of  course  affect  the  answer 
to  this  question.  At  the  trial  above  mentioned,  it  was  probably  considered 
to  be  a  noxious  substance  within  the  meaning-  of  the  statute.  The  fact 
that,  under  the  name  of  Pulvis  Aloes  cum  Oanella,  it  was  formerly  admitted 
into  the  British  Pharmacopoeias,  cannot  justify  the  mischievous  uses  to 
which  it  may  be  put.  Hierapicra  is  a  snuff-coloured  powder,  of  an  intensely 
bitter  taste.  It  consists  of  four  parts  by  weight  of  aloes,  and  one  part 
by  weight  of  powdered  canella  bark.  The  proper  medicinal  dose  was 
formerly  fixed  at  from  five  to  fifteen  grains.  Its  injurious  effects  on 
pregnant  females  are  chiefly  due  to  the  aloes.  This  specially  affects  the 
rectum,  and  by  contiguity,  under  violent  irritation  or  purging,  may  affect 
the  uterus.  From  the  taste  and  colour  which  it  imparts  to  liquids,  it  is 
not  probable  that  it  could  be  taken  by  a  female  unknowingly. 

Death  has  been  caused  by  aloes  taken  in  nitric  acid;  but  in  this 
case  the  mineral  acid  was  most  probably  the  destructive  agent.  A 
singular  case  occurred  in  Germany,  wherein  a  medico-legal  question 
was  raised  respecting  the  poisonous  properties  of  aloes.  A  woman,  set.  43, 
not  labouring  under  any  apparent  disease,  swallowed  two  drachms  of 
powdered  aloes  in  coffee.  Violent  purging  .supervened,  and  she  died  on 
the  following  morning,  twelve  hours  after  having  taken  the  medicine. 
On  inspection  the  stomach  was  found  partially,  and  the  small  intestines 
extensively  inflamed.  There  were  no  other  particular  appearances  to 
account  for  death,  and  this  was  referred  to  the  effect  of  the  aloes. 

Savin.    (Juniperus  Sabina.) 

This  is  a  well-known  plant,  the  leaves  of  which  contain  a  poison  in 
the  form  of  an  acrid  volatile  oil  of  a  remarkable  odour.  They  exert 
an  irritant  action,  both  in  the  state  of  infusion  and  powder.  They  yield! 
by  distillation  a  light  yellow  oil,  on  which  the  irritant  properties  of  the 
plant  depend.  The  powder  is  sometimes  used  in  medicine,  in  a  dose  of 
from  five  to  twenty  grains.  Savin  is  not  often  taken  as  a  poison  for  the 
specific  purpose  of  destroying  life,  bat  this  is  occasionally  an  indirect 
result  of  its  use  as  a  popular  means  of  procuring  abortion ;  in  this  manner 
it  has  proved  fatal.  From  the  little  that  is  known  of  its  effects,  it  acts  by 
producing  violent  pain  in  the  abdomen,  vomiting,  and  strangury.  After 
death,  the  gullet,  stomach,  intestines,  and  kidneys  have  been  found  either 

much  inflamed  or  congested.  It  has  probably 
no  action  as  an  abortive,  except,  like  other 
irritants,  by  causing  a  violent  shock  to  the 
system,  under  which  the  uterus  may  expel  its 
contents.  Such  a  result  can  never  be  obtained 
without  placing  in  jeopardy  the  life  of  a 
woman ;  and  when  abortion  follows,  she  gene- 
rally falls  a  victim.  On  the  other  haud,  a 
female  may  be  killed  by  the  poison  without 
abortion  ensuing.  In  1845,  the  author  met 
with  a  case  in  which  death  had  been  caused 
by  savin-powder — abortion  having  first  taken 
place.  Eight  ounces  of  green  liquid  were 
Tips  of  the  ^-"^f^vin,  magnified    foun(J  in  the  stomach,  which,  with  the  gullet 

and  the  small  intestines,  was  highly  inflamed. 
The  poison  was  easily  identified  by  placing  some  of  the  minute  portions 
of  the  leaves  found  in  the  stomach,  under  a  microscope.  ('Med.  Oaz.,' 
vol.  36,  p.  646.)  The  oil  of  savin  is  also  powerfully  irritant.  For  an 
account  of  this,  see  '  Criminal  Abortion.' 
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Cayenne  Pepper.  Capsicum. 

A  medical  botanist  was  charged  with  having  caused  the  death  of  a 
hoy,  sets.  15,  by  administering  to  him  dangerous  medicines  (Peg.  v.  Stevens, 
C.  C.  C,  May,  1864).  The  boy  was  suffering  from  diseased  hip-joint,  and, 
after  taking  the  medicines  prescribed  by  the  prisoner,  he  died.  Letheby 
examined  the  stomach,  and  found  in  it  patches  of  inflammatory  redness, 
such  as  would  be  produced  by  an  irritant.  He  could  detect  no  poison, 
but  simply  bilious  matter  mixed  with  cayenne  pepper.  The  mixture  pre- 
scribed by  the  prisoner  contained  this  pepper,  which  the  witness  con- 
sidered to  be  injui'ious  to  a  person  in  the  condition  of  deceased.  The 
prisoner  was  acquitted,  the  connection  of  the  death  of  deceased  with  his 
act  not  being  proved. 

In  small  quantities,  this  is  a  well-known  stimulant,  and  a  useful  con- 
diment and  medicine.  It  has  a  hot,  fiery  taste,  which  lasts  for  a  long  time. 
It  is  a  powerful  stimulant,  and  in  large  doses  produces  a  feeling  of  heat 
in  the  throat,  difficulty  of  swallowing,  pain  in  the  stomach,  and  inflam- 
mation of  the  gullet  and  stomach.  Locally  applied,  it  causes  redness  and 
even  blistering  of  the  skin.  (Wibmer,  '  Arzneimittel,'  art.  Capsicum.) 
There  is  no  undoubted  instance  recorded  of  its  having  proved  fatal.  It 
owes  its  irritant  properties  to  an  acrid  resin  (capsicin).  From  five  to  ten 
grains  of  the  powder  is  considered  to  be  a  medicinal  dose. 

Guinea  Pepper,  known  as  Grains  of  Paradise,  is  popularly  considered 
to  be  highly  noxious ;  but  there  are  no  facts  to  justify  this  view.  This 
kind  of  pepper  is  an  aromatic  condiment. 


Crotox  Oil.    (Crotox  Tiglium.) 

This  is  an  oil  extracted  from  the  seeds  of  the  Croton  tiglium.  The 
seeds,  which  are  sometimes  called  Purging  nuts,  resemble  castor  seeds  in 
size  and  shape.  They  have  a  dark  brown  or  blackish  colour,  and  are 
marked  by  longitudinal  lines,  and  have  no  smell.  Their  taste  is  at 
first  mild  and  oleaginous,  afterwards  acrid  and  burning.  When  heated 
they  evolve  an  acrid  vapour.  Croton  oil  is  a  powerful  drastic  purgative, 
producing,  in  a  large  dose,  severe  purging,  collapse,  and  death.  A  case 
occurred  in  Paris,  iu  1839,  in  which  a  man  swallowed  by  mistake  two 
drachms  and  a  half  of  croton  oil.  In  three-quarters  of  an  hour  the  surface 
was  cold  and  clammy,  the  pulse  impercep-  Fig.  3C. 

tible,  the  breathing  difficult,  and  the  extremi- 
ties and  face  were  as  blue  as  in  the  collapsed 
stage  of  cholera.    In  an  hour  and  a  half 
purging  set  in  ;  the  stools  were  passed  in- 
voluntarily, and   the  abdomen   was   very      866(18  of  Croton  Ugliwm' natnral  size" 
sensitive  to  the  touch.    The  patient  complained  of  a  burning  pain  in  the 
course  of  the  gullet.    He  died  in  four  hours  after  swallowing  the  poison. 
There  was  no  marked  change  in  the  mucous  membrane  of  the  stomach. 
For  another  fatal  case,  see  'Pharm.  Jour.,'  Feb.,  1863,  p.  379. 

In  man,  a  dose  of  from  fifteen  to  twenty  drops  of  the  pure  oil  might 
give  rise  to  excessive  purging,  and  cause  death  by  exhaustion.  The  cases 
recorded  of  its  fatal  operation  are  few,  and  do  not  enable  us  to  solve  this 
question  from  observed  facts.  According  to  Landsberg  (Christison's 
'  Dispensatory  '),  thirty  drops  of  the  oil  have  killed  a  dog  ;  and  Christison 
states  that  he  has  known  four  grains  of  the  oil  to  produce  an  alarming 
degree  of  purging.  It  is  frequently  mixed  with  castor  oil  and  other  sub- 
stances, and  the  presence  of  these  must  of  course  mfluence  the  dose  required 
to  act  fatally.    An  aged  woman  died  from  the  effects  of  an  embrocation 
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containing  croton  oil  with  other  drugs.  A  teaspoonful  was  incautiously 
given  to  her:  she  immediately  complained  of  a  hot  burning  sensation 
in  her  throat.  She  died  in  convulsions  in  three  days.  ('  Med.  Gaz.,' 
vol.  43,  p.  41.)  A  girl,  get.  19,  took  by  mistake  a  teaspoonful  of  a  liniment 
consisting  of  equal  parts  of  croton  and  olive  oils.  In  about  half  an  hour 
she  was  seen  by  Brydon,  and  she  then  complained  of  an  intense  burn- 
ing sensation  in  the  throat  and  gullet ;  but  there  was  no  pain  in  the 
stomach.  Her  pulse  was  84.  Vomiting  came  on  in  a  severe  form,  and 
this  was  promoted  by  a  zinc  emetic  and  warm  water.  After  the  vomiting 
had  continued  for  a  quarter  of  an  hour,  she  complained  of  a  severe  pain  in 
the  stomach.  Purging  was  not  a  prominent  symptom.  In  a  day  or  two 
she  recovered.  (' Edin.  Med.  Jour.,'  Aug.,  1861,  p.  134.)  In  another 
little  girl,  six  years  old,  took  by  mistake  about  fifty-five  drops  of 
croton  oil.  There  was  vomiting,  with  some  purging  and  feverishness  for 
three  or  four  days,  but  the  patient  recovered.  ('  Lancet,'  1870, 1,  p.  553.) 
In  these  cases  it  is  not  improbable  that  the  oil  may  have  been  adulterated. 
In  one  case  reported,  a  child,  set.  thirteen  months,  died  in  six  hours  from 
a  small  dose  given  by  mistake.  The  croton  oil  was  mixed  with  soap 
liniment,  and  the  quantity  taken  was  supposed  to  be  less  than  three 
minims  of  the  oil.    ('  Med.  Times  and  Gaz.,'  1870,  II.  p.  4G6.) 

Chevalier  reports  two  cases  of  poisoning  by  this  oil.  In  one  a  druggist 
swallowed,  by  mistake  for  cod-liver  oil,  half  an  ounce  of  croton  oil.  He 
felt  a  burning  sensation  in  the  throat  and  stomach,  soon  followed  by 
vomiting  and  copious  purging,  with  symptoms  of  collapse.  He  did  not 
recover  until  after  a  fortnight.  In  the  other  case,  quoted  from  Devergie, 
a  man,  ast.  25,  swallowed  by  mistake  two  drachms  and  a  half  of  the  oil. 
Violent  purging  with  collapse  took  place,  and  the  patient  died  in  four 
hours.    ('Ann.  d'Hyg.,' 1871,  1,409.) 

A  case  was  tried  at  Liverpool  (Beg.  v.  Massey  and  Ferrand),  in  which 
the  prisoners  were  charged  with  having  caused  the  death  of  a  man  by 
placing  in  food,  of  which  he  and  others  had  partaken,  two  drachms  of 
powdered  jalap,  and  from  two  to  six  drops  of  croton  oil.  Several  persons, 
including  the  deceased,  suffered  from  vomiting  and  purging;  but  they 
recovered,  and  the  deceased  himself  so  far  recovered  as  to  be  able  to  go 
about  as  usual.  He  was  subsequently  attacked  with  inflammation  and 
ulceration  of  the  bowels,  from  which  he  died.  The  prisoners  were 
acquitted,  as  the  medical  evidence  at  the  trial  failed  to  make  out  the 
connection  of  this  subsequent  illness  with  the  jalap  and  croton  oil  which 
had  been  put  into  the  food. 

Physic  Nut.    (Jatropha  Cuecas.) 

The  Jathroplia  Curcas  is  a  West  Indian  plant  which  produces  seeds  con- 
taining an  acrid  oil,  having  some  of  the  properties  of  croton  oil.  Four 
seeds  act  as  a  violent  cathartic,  and  severe  vomiting  and  purging  have 
been  produced  by  a  few  grains  of  the  cake  left  after  the  expression  of  the 
fixed  oil  from  the  bruised  seeds.  The  oil  operates  powerfully  in  a  dose 
of  from  twelve  to  fifteen  drops.  It  produces  a  burning  sensation  in  the 
throat,  vomiting,  purging,  and  other  symptoms  of  irritation,  followed  by 
inflammation  of  the  stomach  and  bowels.  One  hundred  and  thirty-nine 
children  in  Dublin  suffered  from  the  effects  of  these  seeds  ('  Med.  Times 
and  Gaz.,'  1858,  II.  p.  143)  ;  and  in  1864,  a  number  of  boys  at  Birmingham 
suffered  severely  from  eating  some  of  these  nuts  which  they  had  found 
in  a  drug-store,  but  they  all  recovered.  Chevallier  refers  to  a  case  in  which 
thirty-three  persons  were  poisoned  by  eating  these  seeds.  The  symptoms 
from  which  they  suffered  were  nausea,  vomiting,  and  general  depression. 
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Twenty  were  so  ill  that  they  were  placed  in  the  beds  of  an  hospital ;  the 
remaining  thirteen  soon  recovered.  The  albumen  of  this  seed  is  said  to  have 
a  flavour  resembling-  that  of  the  almond.    ('Ann.  d'Hyg.,'  1871,  I  408.) 

The  Jatropha  wens,  also  a  West  Indian  plant,  is  said  to  produce  serious 
effects  upon  those  who  touch  its  leaves,  which  are  covered  with  stinging- 
hairs  like  those  of  the  nettle.  The  wrist  of  a  person  accidentally  came  in 
contact  with  some  of  the  hairs.  In  a  few  minutes  there  was  swelling  of 
the  lips,  redness  of  the  face,  faintness,  great  prostration  of  strength,  and 
such  a  degree  of  collapse,  that  for  some  minutes  the  sufferer  was  thought 
to  be  dead.  He  then  rallied  ;  there  was  sickness,  and  in  twenty  minutes 
the  man  recovered.  In  another  case  the  pain  and  swelling  in  the  part 
touched  lasted  for  some  days,  and  an  itching  sensation  continued  for  a 
longer  period.  ('  Pharm.  Jour.,'  April  17,  1872,  p.  863.)  Assuming  this 
account  of  the  symptoms  to  be  correct,  the  poison  connected  with  the  hairs 
not  only  has  a  local  action,  but  it  is  very  rapidly  absorbed,  and  produces 
effects  resembling  those  of  serpent  poisons. 

Castok  Seeds.   (Ricixls  Communis.) 

Of  castor  oil  itself  nothing  need  be  said.  The  seeds  from  which  this  oil 
is  extracted  contain  in  the  embryo  an  active  poison,  ricinin,  an  albumose ; 
and  a  few  of  them  are  sufficient  to  produce  serious  symptoms.  Three  or 
four  seeds  may  act  powerfully  on  an  adult.  Eight  may  give  rise  to  serious 
symptoms,  and  a  large  number  may  destroy  life.  Their  taste  is  said  to 
resemble  that  of  the  almond. 

Symptoms  and  Appearances. — The  symptoms  which  mark  this  form  of 
poisoning  are  the  absence  of  any  disagreeable  taste  or  sense  of  heat  in  the 
mouth  and  throat  at  the  time  of  eating  the  seeds.  Soon  after  the  pulp  has 
been  swallowed,  there  is  severe  pain  in  the  abdomen,  copious  and  painful 
vomiting,  with  bloody  purging,  thirst,  and  convulsions,  terminated  by  death. 
(Bouchardat,  '  Ann.  de  Therap.,'  1872,  p.  103.)  A  girl,  aet.  18,  ate  about 
twenty,  one  of  her  sisters  four  or  five,  and  another  two  castor-oil 
seeds.  In  the  night  they  were  all  taken  ill.  About  five  hours  after  the 
seeds  were  eaten,  the  deceased  felt  faint  and  sick  ;  vomiting  and  purging 
came  on,  and  continued  throughout  the  night.  On  the  following  morning 
she  appeared  like  one  affected  with  malignant  cholera.  The  skin  was  cold 
and  dark-coloured,  the  features  contracted,  the  breath  cold,  the  pulse 
small  and  wiry ;  there  was  restlessness,  thirst,  pain  in  the  abdomen, 
and  she  lay  in  a  sort  of  drowsy,  half-conscious  state.  Whatever  liquid  was 
taken  was  immediately  rejected,  and  the  matters  passed  by  stool  consisted 
chiefly  of  a  serous  fluid  with  blood.  She  died  in  five  days  without  rally- 
ing ;  the  two  other  sisters  recovered.  On  inspection,  a  large  portion  of 
the  mucous  membrane  of  the  stomach  was  found  abraded  and  softened 
in  the  course  of  the  great  curvature.  A  similar  case,  in  which  three 
seeds  destroyed  the  life  of  a  man  in  forty-six  hours,  is  reported.  ('  Med. 
Times  and  Gaz.,'  1861,  I.  p.  555.)  There  was  general  redness  of  the 
stomach,  and  the  abraded  portion  presented  the  appearance  of  a  granulating- 
surface  of  a  pale  rose-colour  ;  it  was  covered  by  a  considerable  quantity  of 
slimy  mucus.  The  small  intestines  were  inflamed,  and  the  inner  surface 
of  them  was  abraded.  The  effects  produced  on  the  sisters  who  recovered, 
bear  out  the  statement  of  Christison,  that  two  or  three  of  the  seeds  will 
operate  as  a  violent  cathartic.  Other  cases,  including  one  which  proved 
fatal,  are  recorded  by  Chevallier.  ('  Ann.  d'Hyg.,'  1871,  1,  400.)  A  woman 
swallowed  a  quantity  of  the  bruised  seeds,  in  place  of  castor  oil.  She  was 
soon  seized  with  violent  vomiting  and  bloody  stools,  which  continued  until 
her  death  on  the  fifth  day  after  taking  the  seeds.    The  mucous  membrane 


350 


COLCHICUM.     SYMPTOMS  AND  APPEARANCES. 


■of  the  stomacli  and  bowels  was  of  a  dark  colour,  much  ecchymosed,  and 
presented  small  patches  of  extravasated  blood. 

In  1891,  several  children  were  admitted  into  Guy's  Hospital  after 
■eating  castor-oil  seeds.  They  all  had  severe  diarrhoea,  vomiting,  and 
gasti-o-intestinal  irritation,  bub  recovered. 

An  officer  took  as  a  purgative  seventeen  seeds.  In  three  hours  there 
was  violent  purging,  followed  by  vomiting  and  severe  cramps,  the  patient 
passing  into  a  condition  resembling  the  collapse  of  Asiatic  cholera.  The 
vomiting  was  not  stopped  until  after  twenty-one  hours,  and  recovery  then 
took  place.  There  was  suppression  of  urine  for  forty-eight  hours.  (Wiggers' 
and  Husemaim's  '  Jahresbericht,'  1872,  p.  538.)  The  cake  left  after  the 
pressure  of  the  oil  is  poisonous  to  rats,  as  well  as  human  beings  (Chevallier). 
When  the  seeds  are  swallowed  whole,  they  may  fail  to  produce  the  severe 
symptoms  above  described. 

Two  children,  aged  respectively  six  and  three  years,  ate  some  castor-oil 
seeds.    The  children  Avhen  brought  to  the  hospital  were  suffering  from 
extreme  collapse,  consequent  on  vomiting  and  purging,  the  bodies  pale  and 
p.   3J  perspiring,  pulse  130.    The  stools  were  frequent  and 

watery.  The  substances  ejected  from  the  stomach 
were  pulpy;  there  was  pain  in  the  abdomen,  great 
thirst,  and  the  tongue  was  furred  and  dry.  There 
were  no  cerebral  syrnjjtoms.  Under  treatment,  they 
both  recovered  in  two  days.  ('  Med.  Times  and  Gaz.,' 
1870,  1,  581.) 

Analysis. — Castor  seeds  can   be  identified  in  the 

'..'astor  seeds,  natural  size.  ,      ,        »   ,  i         ,  n  •  i   j  .  ■  n  ±.\. 

contents  oi  the  stomach  provided  a  portion  or  the 
■outer  coat  is  obtained.  These  seeds  are  remarkable  for  their  peculiarly 
variegated  surface.  Externally  they  are  of  a  pale  grey,  marbled  with 
yellowish  brown  spots  and  stripes. 

Meadow  Saffkon.  (Colchicum.) 

Meadow  saffron  (Colchicum  autumnale)  contains  a  poisonous  alkaloid 
— Colchicine — the  effects  of  which  on  animals  are  similar  to  those  of 
Veratrine,  the  alkaloid  existing  in  White  Hellebore.  The  most  noxious 
parts  of  the  plant  are  the  bulbs  (or  roots)  and  seeds,  but  the  leaves  and 
flowers  have  also  an  irritant  action.    The  seeds  of  colchicum  are  of  a 

Fig.  38.        brown  colour,  varying  from  pale  to  dark.   They  are  without 
©         smell,  but  have  a  bitter  acrid  taste.   In  size  and  colour  they 

q  somewhat  resemble  grains  of  paradise,  and  have  been  mis- 

•     @^       taken  for  them.    Their  shape  and  size  are  represented  in 

&  the  annexed  engraving. 
< :°ntu"aTs1zeds'  Symptoms  and  Appearances. — A  gentleman  swallowed  by 
mistake  one  ounce  and  a  half  of  wine  of  colchicum.  He 
was  immediately  seized  with  severe  pain  in  the  abdomen  :  other  symptoms 
of  irritation  came  on,  and  he  died  in  seven  hours.  In  another  instance, 
in  which  an  ounce  of  the  wine  was  taken,  death  occurred  in  thirty-nine 
hours.  (Schneider's  '  Annalen,'  vol.  1,  p.  232.)  In  a  case  in  which  a 
similar  dose  was  taken,  the  person  recovered  after  suffering  from  cramps 
in  the  limbs  and  twitching  of  the  tendons.  ('  L'Union  Med.,'  Aug.  24, 
1848.)  A  woman,  a?t.  56,  suffering  from  rheumatism,  for  whom  wine  of 
colchicum  had  been  prescribed,  took  by  mistake  an  ounce  of  the  wine 
of  the  seeds,  in  divided  doses,  in  twelve  hours.  She  suffered  from  nausea, 
violent  and  profuse  vomiting,  slight  purging,  with  heat  and  burning  pain 
in  the  throat,  great  thirst,  cold  clammy  skin,  feeble  pulse,  pain  in  the 
stomach,  and  pain  in  the  forehead.    Inflammation  of  the  stomach  super- 
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veiled,  and  the  retching,  vomiting,  thirst,  and  pain  continued  for  three 
days.  She  then  recovered.  (' Amer.  Jour.  Med.  Sci.,'  Jan.,  1857;  and 
'  Brit,  and  For.  Rev.,'  1857,  19,  499.)  In  other  cases  profuse  purging  has 
■been  the  most  prominent  symptom,  followed  by  death  from  exhaustion. 

Pharni.  Jour.,'  July,  1861,  p.  45.)  In  one  instance,  in  which  two  ounces 
of  the  wine  were  taken,  the  symptoms  did  not  come  on  for  an  hour  and  a 
half ;  there  was  then  copious  vomiting  of  a  yellow  fluid,  severe  pain  in 
the  abdomen,  with  great  tenderness,  tenesmus,  and  thirst.  The  patient 
died  in  forty-eight  hours  without  being  convulsed  or  manifesting  any  sign 
•of  cerebral  disturbance.  The  chief  morbid  appearances  were  a  patch  of 
redness  in  the  mucous  membrane  of  the  stomach,  near  the  cardiac  orifice ; 
and  slight  inflammation  of  the  intestines.  The  head  was  not  examined. 
('  Med.  Gaz.,'  vol.  10,  p.  161  ;  see  also  Casper,  '  Ger.  Med.,'  vol.  1,  p.  450.) 
Three  and  a  half  drachms  of  the  wine  of  colchicum  were  taken  in  divided 
doses,  and  caused  death  on  the  fourth  day.  There  was  no  inflammation  of 
the  gastric  mucous  membrane,  but  simply  extravasation  of  blood  into  the 
mucous  follicles.  The  mucous  membrane  has  been  found  softened  in  two 
•cases  of  poisoning  by  the  tincture.  In  two  other  cases,  in  which  an  ounce 
and  a  half  of  the  tincture  was  taken,  and  death  ensued  in  forty-eight  hours, 
no  morbid  appearances  were  found.  (Casper,  '  Ger.  Med.,'  1857,  1,  451.) 
For  a  case  of  alleged  poisoning  by  wine  of  colchicum,  see  Casper's 
'  Vierteljahrsschrift,'  1860,  1,  1. 

A  woman,  after  having  been  tried  and  acquitted  for  an  attempt  to 
poison  with  oil  of  vitriol  a  man  with  whom  she  cohabited,  was  convicted 
(Beg.  v.  Catherine  Wilson,  C.  C.  C,  Sept.,  1862)  of  the  murder  of  a 
Mrs.  Soames,  who  had  died  suddenly  while  nursed  by  the  prisoner 
six  years  previously.  The  body  was  exhumed,  but  no  poison  was  found 
in  the  remains  ;  yet  the  medical  and  other  circumstances,  as  well  as 
the  conduct  and  correspondence  of  the  prisoner,  proved  to  the  satisfaction 

•  of  the  court  that  deceased  had  been  destroyed  by  vegetable  poison, 
most  probably  colchicum,  with  the  noxious  properties  of  which  she  was 
iproved  to  have  been  well  acquainted.  From  the  facts  which  transpired 
in  reference  to  this  trial,  it  appeared  that  the  deceased  was  one  of  four 
persons  who  had  at  different  dates  fallen  victims  to  the  acts  of  this 
woman.  1st,  Peter  Mawer,  who  died  in  October,  1854  :  the  body  was  ex- 
humed in  1862,  but  no  poison  was  detected.  2nd,  Airs.  Jackson,  who  died 
in  December,  1859  :  the  body  was  exhumed  in  January,  1860,  and  no 
poison  was  detected.  3rd,  Airs.  Atkinson,  who  died  in  October,  1860  :  the 
body  was  exhumed  in  May,  1862,  and  no  poison  was  detected.  4th,  Airs. 
Soames,  above  mentioned.  All  these  persons  died  speedily  while  in  a 
state  of  health,  under  similar  symptoms,  and  without  any  apparent  natural 
■cause  to  account  for  death.  The  symptoms  as  a  whole  were  not  recon- 
cilable with  any  known  disease  ;  and  they  only  appeared  after  the  prisoner 
was  proved  to  have  administered,  under  some  pretence  or  other,  food  or 
medicine,  the  bottle  which  she  employed  for  this  purpose  being  kept 
locked  up,  or  in  her  own  possession.  The  motive  for  the  murder,  in  each 
■case,  was  the  acquisition  of  property.  Two  other  attempts  at  murder, 
which  failed,  led  to  the  inference  that  colchicum,  either  in  wine  or  brandy, 
Avas  the  substance  which  this  woman  employed.  In  these  four  persons, 
the  symptoms  were  as  nearly  as  possible  of  the  same  character — burning 
pain  in  the  throat  and  stomach,  intense  thirst,  violent  vomiting  and 
purging,  coldness  and  clamminess  of  the  skin,  excessive  depression,  and 
great  weakness.  The  pulse  was  small  and  weak,  and  death  appeared  to 
take  place  from  exhaustion,  without  convulsions  or  loss  of  consciousness. 
Of  these  persons,  one  died  on  the  second,  one  on  the  fifth,  one  on  the 

•  eighth,  and  one  on  the  fourteenth  day.    In  most  of  the  cases  the  poison 
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was  probably  given  in  divided  doses:  in  the  last  case,  the  symptoms  always 
appeared  every  evening  after  the  deceased  had  taken  the  tea  prepared  by 
the  prisoner.  [Grave  doubts  have,  however,  been  entertained  by  experts 
as  to  the  kind  of  poison  administered  :  the  author's  opinion  as  to  its  being 
colchicum  is  not  universally  shared  by  toxicologists. — Editor.]  McGregor 
Maclagan  collected  fifteen  cases  of  poisoning  by  colchicum.  ('  Month. 
Jour.  Med.  Sci.,'  1852,  p.  1.)  Roux  relates  the  poisoning  of  five  soldiers 
by  the  administration  of  two  ounces  of  wine  of  colchicum  in  each  case,  in 
mistake  for  quinine  wine.  All  died.  ('  Union  Med.,'  1855,  No.  36.) 
Keller  reported  a  case  of  poisoning  by  three-fifths  of  a  grain  of  the  alka- 
loid colchicine.  The  patient,  a  woman,  set.  20,  recovered.  ('  Ber.  d. 
Krankenanstalt  Rudelfstiftung  in  Wien,'  1857.) 

Blair's  Gout  Pills  consist  essentially  of  the  ground  corms  of  colchicum. 
A  man,  set.  50,  took  twenty-eight  of  these  pills  in  the  course  of  four  and 
a  half  days.  He  had  nausea,  griping  pains  in  the  abdomen,  diarrhoea, 
hiccough,  and  vomiting  ;  followed  by  stupor,  convulsions,  twitchings,  and 
death  in  fourteen  days.  The  pills,  which  were  hard,  were  found  by  Beyte 
to  yield  three-fifths  of  a  grain  of  colchicine.    ('Lancet,'  1881,  I.  p.  368.) 

Analysis. —  Colchicum,  in  the  form  of  tincture,  possesses  a  warm- 
aromatic  taste  and  a  peculiar  odour.  It  owes  its  properties  to  the  alkaloidt 
colchicine.  It  may  be  separated  from  liquids  containing  it  by  a  process 
similar  to  that  described  for  strychnine.  It  gives  a  peculiar  play  of  colours 
when  moistened  with  mineral  acids.  Mairet  and  Combernale  found  it  to 
act  as  a  diuretic,  purgative,  and  irritant  poison. 

Black,  White,  and  Green  Hellebore. 

Symptoms  and  Appearances. — According  to  Wibmer,  the  roots  of  the- 
black  hellebore  (Helleborus  niger)  possess  the  greatest  activity :  but  the 
leaves  are  also  highly  poisonous  when  used  in  the  form  of  infusion.  By 
long  boiling  the  poisonous  properties  of  the  plant  are  diminished.  The 
roots  and  leaves  have  a  local  irritant  action,  producing  in  small  doses 
violent  vomiting  and  purging,  with  severe  pain  in  the  abdomen,  followed 
by  cold  sweats,  convulsions,  insensibility  and  death.  The  powdered  rootj 
in  a  dose  of  a  few  grains,  acts  as  a  drastic  purgative.  In  a  case  reported 
by  Morgagni,  half  a  drachm  of  the  aqueous  extract  killed  a  man,  set.  50; 
in  eight  hours.  The  symptoms  were  severe  pain  in  the  abdomen  and 
violent  vomiting.  After  death  the  whole  of  the  alimentary  canal  was 
found  inflamed,  but  especially  the  large  intestines.  (Wibmer,  op.  cit. 
Helleborus.)  A  case  is  quoted  by  the  same  writer,  in  which  a  table-spoonful 
of  the  finely  powdered  root  caused  severe  symptoms  of  irritant  poisoning, 
which  did  not  disappear  for  four  hours.  The  man  recovered  on  the  fourth 
day.  The  experiments  performed  by  Orfila  on  animals,  show  that  this 
poison  acts  like  a  local  irritant  when  applied  to  a  wound.  (Op.  cit.  vol.  2, 
369.)  Hellebore  is  a  favourite  quack  remedy  for  worms,  and  has  been 
given  to  procure  abortion.  It  is  not,  therefore,  surprising  that  it  should 
be  occasionally  administered  in  an  overdose,  and  cause  death.  A  gentle- 
man swallowed  experimentally  one  drachm  of  tincture  of  green  hellebore 
(Veratrum  viride),  equal  to  twelve  grains  of  the  powder.  He  was  found 
soon  afterwards  in  a  collapsed  state,  the  features  sunk,  the  skin  cold,  and' 
covered  with  a  profuse  clammy  sweat,  the  pulse  scarcely  perceptible. 
He  complained  of  intense  pain  in  the  region  of  the  stomach.  There  was 
no  purging.  These  symptoms  were  relieved  by  treatment,  and  the  next 
morning  the  patient  had  recovered.    ('Med.  Times  and  Gaz.,'  1863,  I.  5.)> 

Veratrink. — White  hellebore  (Veratrum  albrzim)  owes  its  noxious 
properties  to  the  alkaloid  veratrine,  which  is  itself  a  powerful  poison.. 
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Poisoning  by  veratrine  is  a  rare  occurrence.  Wc  have  not  met  with  an 
instance  in  which  this  alkaloid  has  been  indubitably  administered  with 
criminal  intention.  Judging  from  its  effects  on  animals,  it  would  cause 
vomiting  and  convulsions,  with  insensibility.  A  physician  prescribed 
medicinally  for  a  lady,  one  grain  of  veratrine  divided  into  fifty  pills,  and 
three  were  directed  to  be  taken  for  a  dose.  Not  long  after  the  first  dose 
had  been  swallowed,  the  patient  was  found  insensible,  the  surface  cold, 
the  jmlse  failing,  and  there  was  every  symptom  of  approaching  dissolution. 
.She  remained  some  hours  in  a  perilous  condition,  but  ultimately  recovered. 
Supposing  the  medicine  to  have  been  well  mixed,  and  the  pills  equally 
divided,  not  more  than  one-sixteenth  of  a  grain  of  veratrine  was  here  taken. 
This  case  proves  that  the  alkaloid  is  capable  of  exerting  a  powerful  effect. 
The  alkaloid  is  prepared  from  cevadilla  seeds.  The  common  veratrine 
of  the  shops  is  sometimes  given  medicinally  in  doses  of  one-sixth  of 
a  grain.  It  forms  a  grey  non-crystalline  powder,  scarcely  soluble  in  water 
even  on  boiling ;  but  is  more  readily  dissolved  by  alcohol  and  ether.  It 
has  a  slight  alkaline  reaction,  and  combines  with  acids,  forming  soluble 
salts.  It  has  a  hot,  acrid  taste,  without  any  bitterness.  Strong  nitric 
acid  gives  to  it  a  light  red,  turning  to  an  ochreous  colour.  Diluted 
sulphuric  acid,  when  heated  with  the  powder,  or  a  residue  containing- 
veratrine,  produces  an  intense  crimson-red  colour.  Boiled  with  strong 
hydrochloric  acid,  it  yields  a  fine  purple  colour.  It  undergoes  no  change 
of  colour  with  iodic  acid  or  sulphomolybdic  acid. 

COLOCYNTH  (ClTRULLUS  COLOCYNTHIS). 

Colocynth  has  occasionally  produced  death,  preceded  by  symptoms  of 
gastric  and  intestinal  irritation,  and  excessive  purging.  It  is  also  perhaps 
occasionally  used  for  procuring  abortion.  Christison  recorded  the  death 
of  a  young  woman  from  a  teaspoonful  and  a  half  of  the  powdered  pulp. 
Roques  states  that  less  than  60  grains  of  the  powder,  in  decoction,  has 
proved  fatal  ;  whilst  recovery  has  taken  place  after  three  times  that 
amount.    (Hnsemann,  Handb.  d.  Toxicol.,  p.  625.) 

Yellow  Jasmine  (Gelsemium  Sempervirens). 

An  alcoholic  extract  of  the  root  of  this  plant,  and  a  tincture,  are  used 
for  medicinal  purposes.  It  has  acted  as  a  poison  and  destroyed  life,  but 
its  exact  place  as  a  poison  cannot  yet  be  satisfactorily  assigned.  From  a 
case  reported  by  Wormley  ('  Amer.  Jour,  of  Pharm.,' Jan.,  1870),  it  appears 
to  belong  rather  to  the  irritant  than  the  narcotic  class  of  substances. 

A  young  healthy  married  woman  took  by  mistake  three  teaspoonfuls 
of  fluid  extract  of  gelsemium — a  concentrated  tincture  of  the  root — con- 
taining 480  grains  to  the  ounce.  She  was  several  weeks  advanced  in 
pregnancy.  In  two  hours  after  taking  the  extract,  she  complained  of 
pain  in  the  stomach,  nausea,  and  dimness  of  vision.  These  symptoms  were 
followed  by  great  restlessness,  ineffectual  efforts  to  vomit,  and  general 
perspiration.  In  four  hours  the  pulse  was  feeble,  irregular,  and  inter- 
mittent. There  was  great  prostration,  with  irregular  and  slow  breathing. 
The  skin  was  dry,  the  limbs  cold,  the  pupils  dilated  and  insensible  to 
light ;  the  eyes  were  fixed,  and  there  was  inability  to  raise  the  eyelids. 
The  vital  powers  rapidly  gave  way,  and,  .without  convulsions,  death 
occurred  in  seven  hours  and  a  half  after  the  poison  had  been  taken.  On 
inspection  the  membranes  and  substance  of  the  brain  and  spinal  marrow 
were  normal.  The  adipose  tissue  was  tinged  with  bilious-looking  matter. 
The  lungs  were  collapsed,  but  natural  in  appearance,  and  the  superficial 
vol.  t.  2  A 
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veins  were  congested.  The  heart  was  normal — the  superficial  veins  were 
injected  and  the  cavities  were  distended  with  dark  grumous  blood,  inside 
of  which  was  a  well-defined  fibrinous  deposit.  The  stomach  contained  a 
small  quantity  of  ingesta  :  the  peritoneum  and  intestines  were  in  a  healthy 
state.    The  left  kidney  was  congested. 

It  will  be  seen  from  this  account  that  while  death  took  place  rapidly, 
there  was  nothing  characteristic  in  the  symptoms  and  appearances. 

A  muscular  man,  twenty-eight  years  of  age,  after  a  drinking  bout,  took 
about  two  ounces  by  measure  of  fluid  extract  of  gelsemium,  to  '  quiet  his 
nerves.'  When  seen  his  face  was  flushed ;  he  was  dozing,  but  could  easily  be 
roused,  and  talked  intelligently ;  the  pupils  were  moderately  dilated,  reacting 
to  light,  and  there  was  slight  drooping  of  both  eyelids.  The  pulse  was  strong 
and  full,  about  100.  An  hour  later  the  dipsomaniac,  eluding  his  watchers, 
managed  to  get  out  to  a  drug  store,  and  procured  half  an  ounce  of  fluid 
extract  of  gelsemium,  which  he  drank.  He  was  found  twenty-five  minutes 
later,  sitting  in  a  shop,  with  relaxed  limbs  and  pale  face ;  but  he  was  capable 
of  speech.  As  he  refused  to  swallow  an  emetic,  sulphate  of  zinc  was 
administered  through  the  nose.  Copious  vomiting  followed  this,  and  a 
second  dose  that  was  given.  In  spite  of  this  he  became  speedily  uncon- 
scious ;  pulse  130  ;  respiration  40,  and  entirely  thoracic  ;  pupils  moderately 
dilated,  but  acting.  Brandy  was  given  subcutaneously  and  by  the  i*ectum, 
and  after  faradisation  of  the  diaphragm  and  intercostal  muscles  he  rallied 
from  the  state  of  collapse  into  which  he  had  fallen,  only  to  relapse  shortly 
after,  when  the  same  measures  were  repeated,  and  also  hypodermic  in- 
jections first  of  atropine,  then  of  carbonate  of  ammonium,  and  inhalations 
of  nitrite  of  amyl,  were  employed.  He  died  about  five  hours  after  taking 
the  poison.    ('  Boston  Med.  and  Surg.  Jour.,'  Dec.  22,  1881.) 

Analysis. — Wormley  discovered  that  the  extract  contained  an  alkaloid 
(gelsemine)  separable  by  ether  or  chloroform,  and  an  organic  acid  (gelsemic 
acid).  The  latter  he  was  able  to  obtain  crystallized  in  various  forms  by 
solution  and  sublimation.  He  found  that  if  a  small  quantity  of  this  acid 
or  its  salts,  in  a  solid  state,  was  treated  with  a  drop  of  concentrated  nitric 
acid,  it  became  yellow  or  reddish,  according  to  the  quantity.  When  an 
excess  of  ammonia  was  added,  it  acquired  a  blood-red  colour.  The 
hundredth  part  of  a  grain  was  sufficient  for  this  reaction.  The  solution 
in  potash  is  fluorescent,  presenting  a  deep  blue  coloration  on  the  surface. 
Gelsemic  acid  was  thus  detected  in  the  contents  of  the  stomach  some 
months  after  death. 

The  alkaloid  gelsemine  is  a  potent  poison.  It  is,  perhaps,  a  mixture  of 
two  alkaloids,  one  of  which  paralyses  and  the  other  tetanises.  One-eighth  of 
a  grain  by  hypodermic  injection  killed  a  rabbit  in  one  hour  and  a  half.  In 
fifteen  minutes  there  were  symptoms  of  great  distress,  and  the  animal  was 
restless.  In  forty  minutes  there  was  great  prostration,  inability  to  move, 
gasping  respiration,  and  the  pupils  were  dilated,  but  there  were  no  con- 
vulsions. From  his  experiments,  Wormley  infers  that  the  quantity  which 
proved  fatal  to  the  woman  in  the  above-mentioned  case  could  not  have 
exceeded  the  sixth  part  of  a  grain. 

Oil  of  Turpentine.  Camphine. 

The  few  cases  in  which  oil  of  turpentine  has  produced  noxious  symptoms 
liave  occurred  among  children.  From  these  it  appears  to  have  rather 
the  effects  of  a  neurotic  (narcotic)  than  an  irritant  poison.  In  a  dose  of 
three  drachms  it  has  produced  intoxication.  A  dose  of  a  table-spoonful 
caused  in  a  child,  aged  eighteen  months,  symptoms  bearing  a  strong  re- 
semblance to  those  occasioned  by  an  overdose  of  opium,  although  they 
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were  not  so  rapidly  manifested.  (Sec  case  '  Med.  Times,'  1851,  II.  p.  380.) 
In  three  hours  there  was  complete  insensibility,  with  stertorous  breathing, 
strongly  contracted  pupils,  rapid  and  weak  pulse,  coldness  of  the  surface, 
paleness  of  the  countenance,  general  relaxation  of  the  muscles,  and 
occasional  convulsive  movements.  Two  fatal  cases  are  recorded.  The 
first  was  the  case  of  a  child,  aged  fourteen  weeks.  The  child  had  had 
half  an  ounce  of  the  oil  poured  down  its  throat  by  a  brother,  set.  8.  It 
had  been  left  asleep  at  9  p.m.,  and  in  an  hour  it  was  found  to  be  insensible, 
cold,  and  slightly  convulsed.  At  midnight  it  was  seen  by  Miall.  It  was 
•comatose,  pale,  with  extremely  cold  surface,  contracted  pupils  ;  slow  and 
irregular  breathing  about  three  times  in  a  minute  ;  pulse  quick,  small, 
■compressible,  almost  imperceptible.  A  strong  odour  of  turpentine  issued 
from  the  mouth,  and  there  was  a  spot  of  liquid  on  the  pillow.  The  child 
was  unable  to  swallow.  It  died  in  fifteen  hours  after  taking  the  poison. 
In  the  second  case  the  child  was  five  months  old.  A  spoonful  of  spirit  of 
turpentine  was  given  to  it  by  mistake  for  peppermint,  aud  death  took 
place  rapidly.  ('  Pharm.  Jour.,'  July,  1872,  p.  75.)  Oil  of  turpentine  is 
■occasionally  given  to  persons  suffering  from  worms. 

Camphine  is  oil  of  turpentine  purified  by  distillation  with  lime.  A 
woman,  set.  22,  swallowed  a  large  quantity  of  this  liquid.  She  was  soon 
seized  with  violent  vomiting,  which  was  increased  by  milk  and  other 
liquids.  The  matter  vomited  smelt  strongly  of  turpentine.  She  was 
restless,  and  in  great  pain ;  there  was  some  purging.  There  was  not 
entire  loss  of  consciousness.  In  two  hours  she  felt  cold,  and  the  pulse 
was  small  and  weak ;  the  head  then  became  hot,  there  was  headache, 
but  the  pupils  were  unchanged ;  there  was  redness  of  the  conjunc- 
tivae. A  quantity  of  urine  was  passed  smelling  of  violets,  and  the  breath 
also  had  a  similar  odour.  There  were  some  slight  nervous  symptoms, 
but  these  passed  off.  She  recovered  in  eight  days.  (Horn's  '  Viertel- 
jahrsshr.,'  1866,  2,  337.) 

A  case  of  recovery  in  an  infant  that  had  swallowed  four  ounces  of  the 
oil  is  described  in  another  work  ('  On  Poisons,'  p.  658).  A  case  in  which 
this  liquid  was  criminally  administered  to  an  infant,  was  the  subject  of  a 
trial  (C.  C.  C,  Dec,  1856,  Beg.  v.  Bodanbosli)  :  it  did  not  destroy  life, 
but  the  child  suffered  for  some  time  from  the  effects.  The  defence  was, 
that  the  oil  of  turpentine  was  poured  down  the  child's  throat  by  the 
mother  with  a  view  to  cure  it  of  a  cough.    She  was  acquitted. 

Oil  of  Tar.  Creasote. 

Oil  of  tar  is  a  powerful  vegetable  irritant.  In  1832,  about  ten  drachms 
of  it  caused  the  death  of  a  gentleman,  to  whom  it  had  been  sent  by  mis- 
take for  a  black  draught.  The  druggist  who  sent  it  was  tried  for  man- 
slaughter, but  acquitted.  Its  properties  are  due  to  creasote.  Creasote 
has  properties  similar  to  those  of  carbolic  acid. 

Carbolic  Acid. 

< 'arbolic  Acid,  Phenic  Acid,  or  Phenol,  is  a  crystalline  product  of  the 
distillation  of  coal-tar.  When  pure  it  melts  at  105°  F.  It  has  a 
characteristic,  and  not  unpleasant  odour.  When  a  small  proportion  of 
water  is  added  to  the  crystals,  they  liquefy.  It  is  moderately  soluble  in 
water.  The  commercial  crystals  have  an  unpleasant  odour,  which  is  due 
to  impurities  ;  and  they  acquire  a  red  colour  on  exposure  to  light.  They 
melt  at  about  91°  F.  More  commonly  carbolic  acid  is  met  with  as  either 
a  colourless  or  more  or  less  brown  liquid,  of  nauseous  odour,  containing 
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about  80  per  cent,  of  phenol,  or  as  a  dark  brown  liquid  chiefly  consisting 
of  heavy  oil  of  tar  with  about  30  per  cent,  of  the  acid.  These  are  largely 
used  as  disinfectants.  Applied  to  the  skin  or  to  a  mucous  membrane,  it 
coagulates  the  albuminous  constituents,  causing  a  severe  burning  pain 
and  a  white  eschar.  A  death  is  stated  to  have  occurred  from  the  ex- 
ternal use  of  the  acid  ('  Brit.  Med.  Jour.,'  1870,  II.  p.  382)  ;  and  its  use 
as  an  antiseptic  lotion  has  repeatedly  produced  serious,  if  not  fatal,  results. 
Carbolic  acid,  so  called,  does  not  redden  litmus  paper.  Deaths  from  the 
internal  use  of  carbolic  acid — usually  accidental,  but  not  infrequently 
suicidal — are  common.  In  1891,  the  deaths  of  ninety-five  persons  were 
registered  in  England  and  Wales  from  this  poison. 

Symptoms  and  Appearances. — When  the  poison  is  swallowed  in  solution, 
or  in  the  form  of  an  undiluted  liquid,  the  patient  experiences  a  hot  burn- 
ing sensation,  extending  from  the  mouth  to  the  stomach.  This  feeling  is 
experienced  during  the  act  of  swallowing  ;  and  the  lining  membrane  of 
the  mouth  is  whitened  and  hardened.  Carbolic  acid  is  rapidly  absorbed, 
and  in  the  course  of  a  few  minutes  the  system  may  be  profoundly  affected. 
In  two  instances  the  rapidity  of  action  was  comparable  to  that  of  prussic 
acid.  Although  the  local  application  of  the  acid  to  a  part  is  commonly 
followed  by  severe  burning  pain,  this  may  be  entirely  absent  in  cases  of 
poisoning  by  this  agent,  and  even  a  local  diminution  of  sensibility  may  be 
produced.  Nervous  symptoms  are  those  most  strikingly  manifested,  such 
as  delirium,  giddiness,  and  profound  insensibility.  Nausea  and  vomiting 
were  present  in  not  more  than  one-fifth  of  the  observed  cases.  These 
symptoms  may,  however,  be  severe  and  uncontrollable.  There  is  extreme- 
feebleness  of  the  pulse,  and  dry  harsh  skin,  with  lividity  of  the  surface. 
The  urine,  as  was  first  pointed  out  by  the  editor  ('  Guy's  Hosp.  Rep.,' 
18G8,  p.  407),  is  often  of  an  olive  green,  or  even  black  hue  ;  but  this 
appearance  is  more  common  in  subacute,  than  in  acute  and  rapidly  fatal 
cases.  The  pupils  are  generally  minutely  contracted.  Convulsions  and 
trismus  are  not  infrequently  observed. 

A  case  of  carbolic  acid  poisoning  can  rarely  fail  to  be  recognized.  The 
whitening  of  the  mouth,  the  brown  eschars  which  form  on  the  skin  at  its 
angles  where  the  poison  trickles  from  the  mouth,  the  odour  of  the  breath,, 
and  the  profound  iusensibility  and  stertorous  breathing,  with  minutely 
contacted  pupils,  rarely  leave  any  doubt  as  to  the  nature  of  the  case.  The 
editor  has,  nevertheless,  met  with  a  case  in  which  a  rather  pure  form  of 
the  acid  having  been  taken  for  suicidal  purposes,  the  odour  of  carbolic 
acid  escaped  notice. 

Period  of  death. — Death  has  occurred  almost  immediately,  within  three 
minutes,  and  several  times  within  twenty  minutes  of  the  administration 
of  the  poison  ;  and  it  usually  supervenes  within  four  hours.  Occasionally^ 
in  fatal  cases,  life  may  be  prolonged  for  twenty-four  and  even  forty-eight 
hours. 

Fatal  Dose. — This  is  unknown.  There  is  reason  to  believe  that  if 
absorbed,  a  few  grains  of  the  poison  might  prove  fatal,  and  eighty  grains 
have  killed  an  adult.  Two  fluid  drachms  of  the  liquid  acid  have  killed  a 
child,  two  years  of  age,  in  twelve  hours.  ('  Guy's  Hosp.  Rep.,'  1867, 
p.  233.)  In  one  case  a  child,  six  months  old,  was  killed  by  the  administra- 
tion of  a  quarter  of  a  teaspoonful  of  the  acid  dissolved  in  glycerine — one 
part  of  acid  to  five  of  glycerine.  ('  Brit.  Med.  Jour.,'  May  20,  1882.)  Re- 
covery has,  however,  taken  place  after  large  doses  have  been  taken.  A 
girl,  set.  14,  swallowed  six  fluid  drachms  of  the  undiluted  (?  30  per  cent.)> 
acid.  In  twenty  minutes  she  was  comatose  and  breathing  stertorously 
her  face  was  livid,  the  pulse  was  small  and  irregular  ;  the  pupils  con- 
tracted, but  not  so  much  so  as  in  opium-poisoning.    The  stomach  was- 
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washed  out  with  soap  and  water,  and  then  with  milk  and  water.  In  an 
hour,  the  lividity  diminished,  and  consciousness  slowly  returned.  She 
did  not  complain  of  any  gastric  irritation.  ('Brit.  Med.  Jour.,'  1882,  I. 
p.  939.)  A  robust  woman,  set.  30,  swallowed  nearly  half  an  ounce  of  an 
alcoholic  solution  of  carbolic  acid,  containing  35'8  per  cent,  of  the  poison. 
It  was  ascertained  by  the  use  of  the  stomach-pump  that  rather  more  than 
half  of  the  poison  was  removed  from  the  stomach,  but  that  at  least  92 
grains  of  the  poison  must  have  remained  for  absorption.  The  most 
prominent  symptoms  were  insensibility  within  ten  minutes,  and  dizziness 
speedily  passing  into  profound  coma,  h'regular  breathing  and  pulse,  con- 
tracted pupils,  extreme  blueness  (cyanosis)  of  the  surface  of  the  body, 
depression  of  the  body  temperature  to  94°  F.,  and  harnoglobinuria,  i.e. 
the  presence  of  unaltered  blood-pigment  in  the  urine,  which  contained  no 
red  blood-corpuscles.  This  last  condition  set  in  one  hour  after  the  poison 
was  taken,  and  lasted  for  seven  hours  and  a  half.  The  urine  reacted  for 
carbolic  acid  during  two  days.  The  woman  recovered.  (' Berlin  Klin. 
Wochenschr.,'  1881,  No.  48.) 

Analysis. — Carbolic  acid  gives  a  purple  colour  when  a  drop  of  solution 
of  ferric  chloride  is  added.  When  in  solution,  it  yields  a  copious  precipi- 
tate of  tribromophenol,  when  an  excess  of  bromine-water  is  added.  This 
precipitate  when  washed  on  a  filter,  and  treated  in  alcoholic  solution  with 
sodium  amalgam,  again  yields  phenol  (carbolic  acid).  When  treated  with 
strong  nitric  acid,  carbolic  acid  yields  a  brown  colour,  changing  to  green, 
and  ultimately  to  a  fine  blue. 

To  detect  phenol  in  the  viscera,  vomit,  urine,  etc.,  acidulate  the  sus- 
pected material  with  sulphuric  acid,  and  distil,  using  a  suitable  condensing 
arrangement.  The  distillate  may  have  the  odour  of  phenol.  It  is  pre- 
cipitated with  an  excess  of  bromine-water;  the  precipitate  is  washed 
with  water  on  a  filter,  and  whilst  still  moist  dissolved  in  alcohol,  treated 
with  sodium  amalgam.  After  a  time,  on  acidifying  the  solution,  the 
peculiar  odour  of  carbolic  acid  will  be  perceived.  By  shaking  the 
mixture  with  ether,  pipetting  off  the  ether,  and  evaporating  it  in  watch- 
glasses,  oily  streaks  of  phenol  will  be  left;  these  may  be  tested  with 
ferric  chloride,  as  described  above. 

Rksorcix. 

Resoi'cin  is  an  antiseptic.  It  is  a  phenol,  i.e.  a  body  closely  allied  to 
carbolic  acid,  crystallizing  in  colourless  crystals,  which  are  readily  soluble 
in  water,  ether,  or  alcohol.  Applied  in  the  form  of  crystals,  it  acts  as 
a  powerful  caustic  to  the  skin.  The  commercial  resorcin,  which  is 
obtained  as  a  by-product  in  the  manufacture  of  a  pigment  known  as 
•eosin,  has  a  red  colour,  and  a  powerful  odour  resembling  that  of  carbolic 
acid.  It  is  used  internally  as  a  medicine.  On  one  occasion  in  which  an 
overdose  of  two  drachms  was  given  to  a  young  woman,  it  produced 
decided  toxic  symptoms — -insensibility,  profuse  perspiration,  blanched 
lips,  equal  normal  pupils,  lowness  of  body  tempei'ature,  imperceptible 
pulse,  and  almost  imperceptible  breathing.  The  urine  was  olive  green 
in  colour.  The  patient  recovered.  ('  Med.  Times  and  Gaz.,'  1881,  II. 
p.  487.)  It  thus  appears  that  resorcin  acts  like  carbolic  acid  on  the 
human  organism. 

Pyrocallin,  or  Pyrogallic  Acid. 

Poisonous  properties  have  been  attributed  to  this  well-known  substance, 
which  is  so  much  employed  in  photography,  The  author  did  not  meet 
with  any  case  of  poisoning  by  it  in  the  human  subject ;  but,  according 
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to  Personne,  it  operates  powerfully  on  animals.  Two  healthy  dogs  were 
selected,  and  into  the  stomach  of  one  a  dose  of  two  grains  of  pyrogallin 
dissolved  in  water  was  injected  ;  and  twice  this  quantity  was  administered 
to  the  other  dog.  The  animals  died  after  fifty  and  sixty  hours  respectively- 
The  symptoms  are  said  to  have  resembled  those  of  phosphorus-poisonings 
and  after  death  the  muscular  tissue  of  the  heart  was  found  in  each  case 
to  have  undergone  fatty  degeneration.  The  acid  is  supposed  to  act  like 
phosphorus  in  arresting  oxidation  changes  by  absorbing  and  removing- 
oxygen.  The  alkalinity  of  the  blood  would  favour  this  chemical  action. 
('  Med.  Press,'  Dec,  1869  ;  '  Amer.  Jour,  of  Med.  Sci.,'  July,  1870,  p.  275.) 

Petroleum. 

Under  the  term  petroleum,  or  rock  oil,  are  included  various  oils  used 
for  illuminating  purposes,  of  peculiar  odour,  which  spring  from  the- 
ground  in  various  parts  of  the  globe ;  and  consist  of  mixtures  of  various- 
hydrocarbons  and  inflammable  products.  The  commercial  material  is  not 
in  its  crude  state,  but  is  a  product  purified  by  distillation  from  the 
dangerously  inflammable  hydrocarbons.  The  chemical  composition  of 
different  specimens  of  petroleum  is  very  varied.  Petroleum  contains 
hydrocarbons  of  the  marsh-gas  series. 

The  illuminants  which  were  in  use  prior  to  the  introduction  of  American 
petroleum,  possess  analogous  composition,  as  Solar  Oil,  Photogene,  etc.,. 
products  of  the  distillation  of  bituminous  shale  and  brown  coal  (lignite),, 
etc.  Cases  of  petroleum-poisoning  are  rare,  considering  the  frequent  use 
of  this  wTell-known  substance.  The  majority  of  cases  arise  from  drinking* 
out  of  bottles  supposed  to  contain  spirituous  liquors,  although  there  have 
occurred  a  few  cases  of  intentional  poisoning  by  this  body ;  for  instance, 
a  case  at  Brescia  ('Jour,  de  Chim.  Mod.,'  Nov.,  1866,  p.  597),  and  another 
in  the  province  of  Posen,  particulars  of  which  are  wanting-. 

In  general  the  poisonous  properties  of  petroleum,  such  as  the  purified 
American  variety,  cannot  be  T'ated  very  high  ;  but  many  varieties  of  crude 
petroleum,  on  account  of  their  containing  sulphur  compounds,  are  much 
more  poisonous,  according  to  Eulenberg,  as  for  instance  crude  petroleum 
from  Canada.  In  adults  a  wine-glassful  may  not  kill,  and  in  one  case, 
that  of  Mayer  in  Antwerp,  five  fluid  ounces  did  not  cause  death.  Accord- 
ing to  Kohler  ('  Physiol.  Ther.,'  p.  437),  half  a  wine-bottleful  is  not  a 
fatal  dose  for  an  adult.  Even  in  the  case  of  children,  among  whom  the 
editor  has  seen  several  cases,  the  fatal  dose  is  a  very  large  one ;  and  in 
the  event  of  death  supervening,  it  is  due  rather  to  the  secondary  result 
of  local  action  of  the  poison  on  the  stomach  and  intestines  than  to  the 
result  of  the  absorption  of  hydrocarbons. 

The  action  of  petroleum  corresponds  essentially  with  that  of  various 
ethereal  oils,  particularly  oil  of  turpentine ;  and  is  partly  that  of  a  local 
irritant  and  partly  a  remote  action  on  the  nervoiis  system.  The  analogy 
of  the  action  of  petroleum  with  that  of  oil  of  turpentine  shows  itself  also 
in  the  skin  eruptions  which  petroleum  frequently  produces  in  workmen 
engaged  in  petroleum  refineries,  as  well  as  in  the  appearance  of  asphyxia 
through  the  inhalation  of  large  quantities  of  petroleum  vapour,  where, 
after  the  first  symptoms  of  anaesthesia,  pneumonia  may  follow. 

In  cases  of  poisoning,  generally  after  vomiting  follow  giddiness,  sense 
of  fulness  of  the  head,  pain  and  feeling  of  constriction ;  and  in  children, 
collapse,  somnolence,  pallor  of  the  face,  coldness  of  the  skin,  cold  sweats, 
and  weak  pulse  may  supervene.  Neither  tbe  behaviour  of  the  pulse  nor 
the  pupils  is  constant.  In  collapse,  the  latter  are  dilated ;  and  in  an 
excited  condition  they  appear  contracted.  For  the  diagnosis,  the  odour  of 
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petroleum  in.  the  breath  is  generally  a  safe  guide.  Eructations  and 
vomiting  also  betray  the  presence  of  petroleum.  Finally,  the  urine  may 
acquire  a  peculiar  odour  which  may  persist  for  several  days.  In  Mayer's 
case  this  odour  resembled  that  odour  of  violets  which  the  urine  acquires 
after  the  ingestion  of  oil  of  turpentine  and  other  essential  oils. 

Analysis. — The  detection  of  petroleum,  either  in  the  vomited  matters 
or  in  the  contents  of  the  stomach,  is  effected  by  distilling  the  suspected 
matters  and  determining  the  physical  and  chemical  properties  of  the  dis- 
tillate. As  commercial  American  petroleum  only  contains  hydrocarbons 
with  high  boiling  points,  a  chloride  of  calcium  bath  will  be  necessary.  The 
notable  feature  is  the  peculiar  unpleasant  odour,  and  the  inflammability 
of  the  distillate.  Petroleum  is  insoluble  in  water  and  rectified  spirit,  but 
is  soluble  in  absolute  alcohol,  glycerine,  ether,  and  ethereal  and  fatty  oils. 
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CHAPTER  25. 

ANIMAL  IRRITANTS — CANTHARIDES  OR  SPANISH  FLIES — SYMPTOMS  AND  EFFECTS- — 
ANALYSIS — POISONOUS  ANIMAL  FOOD — FISH — MUSSELS — CHEESE — SAUSAGES — 
PORK — DISEASED  FLESH  OF  ANIMALS — TRICHINOSIS — PUTRID  FOOD. 

CANTHARIDES   (SPANISH  FLIES). 

Symptoms  and  Effects. — Cantharides  have  been  not  unfreqnently  ad- 
ministered, either  in  the  state  of  powder  or  tincture,  for  the  criminal 
purpose  of  procuring  abortion,  but  they  are  not  often  a  cause  of  death 
in  this  country.  Out  of  1,620  fatal  cases  of  poisoning  in  four  years, 
there  were  only  two  which  were  ascribed  to  cantharides.  When  taken 
in  poivdei;  in  the  dose  of  one  or  two  drachms,  it  gives  rise  to  the  following 
symptoms :  a  burning  sensation  in  the  throat,  great  difficulty  of 
swallowing,  violent  pain  in  the  abdomen,  nausea,  and  vomiting  of  bloody 
mucus  :  there  is  also  great  thirst  and  dryness  of  the  throat,  and  in  a 
few  cases  observed  by  Maxwell,  salivation  was  a  prominent  symptom. 
As  the  case  proceeds,  a  dull  heavy  pain  is  commonly  experienced  in  the 
loins,  and  there  is  an  incessant  desire  to  void  urine,  but  only  a  small 
quantity  of  blood,  or  bloody  urine,  is  passed  at  each  effort.  The  abdominal 
pain  becomes  of  a  violent  griping  kind.  Purging  may  supervene ;  but 
this  is  a  symptom  which  is  not  always  observed :  the  matters  discharged 
from  the  bowels  are  mixed  with  blood  and  mucus,  and  there  is  often 
tenesmus  (straining).  In  these,  as  well  as  in  the  vomited  liquids, 
shining  green  or  copper-coloured  particles  may  be  commonly  seen  on 
examination,  whereby  the  nature  of  the  poison,  if  it  has  been  taken  in 
powder,  will  be  at  once  indicated.  After  a  time,  there  is  severe  priapism, 
and  both  in  the  male  and  female  the  genital  organs  are  swollen  and 
inflamed.  In  one  instance,  observed  by  Pereira,  abortion  was  induced, 
probably  owing  to  excitement  of  the  uterus  from  the  severe  affection  of 
the  bladder :  for  there  is  no  proof  that  this  substance  acts  directly  on 
the  uterus  to  induce  abortion.  With  respect  to  the  aphi'odisiac  pro- 
pensities said  to  be  caused  by  cantharides,  these  can  seldom  be  excited 
in  either  sex,  except  when  the  substance  is  administered  in  a  dose  which 
would  seriously  endanger  life.  When  the  case  proves  fatal,  death  is 
usually  preceded  by  faintness,  giddiness,  and  convulsions.  The  tincture 
of  cantharides  produces  similar  symptoms : — they  are,  however,  more 
speedily  induced,  and  the  burning  sensation  and  constriction  of  the  throat 
and  stomach  are  more  strongly  marked  :  this  symptom  is  often  so  severe 
as  to  render  it  impossible  for  the  person  to  swallow ;  and  the  act  of 
swallowing  gives  rise  to  excruciating  pain  in  the  throat  and  abdomen. 
Cantharides  have  been  in  some  cases  wantonly  used,  and  with  great 
danger  to  life,  with  a  view  of  exciting  sexual  feelings.  The  doses  in 
which  it  has  been  given  have  been  such  as  to  cause  symptoms  of  irritant 
poisoning.  In  Nov.  1859,  six  female  servants  in  a  gentleman's  family,  as 
well  as  the  master  and  mistress,  were  attacked  with  the  symptoms  of 
poisoning  by  cantharides.    It  appeared  that  the  coachman  of  the  family 
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had,  shortly  before  the  occurrence,  purchased  an  ounce  of  this  poison  ; 
that  he  had  put  the  cantharides  into  beer  and  coffee,  and  had  thus  poisoned 
the  whole  household.  He  was  tried,  but  acquitted  of  any  indictable 
•offence,  on  the  ground  that  his  intent  was  not  to  murder.  It  was  this 
case  which  led  to  an  alteration  in  the  law. 

Appearances. — In  one  well-marked  instance  of  poisoning  by  this  sub- 
stance, the  whole  of  the  alimentary  canal,  from  the  mouth  downwards, 
was  inflamed.  The  mouth  and  tongue  seemed  to  be  deprived  of  their 
mucous  membrane.  The  ureters,  kidneys,  and  internal  organs  of  genera- 
tion were  also  inflamed.  In  another  instance,  in  which  an  ounce  of  the 
tincture  was  swallowed,  and  death  did  not  occur  for  fourteen  days, 
the  mucous  membrane  of  the  stomach  was  not  inflamed;  but  it  was 
pulpy,  and  easily  detached.  The  kidneys  were,  however,  inflamed.  The 
brain  has  been  found  congested,  and  ulceration  of  the  bladder  is  said  to 
have  been  met  with.  There  are  few  fatal  cases  reported,  in  which  the 
appearances  have  been  accurately  noted  ;  indeed,  the  greater  number  of 
those  who  have  taken  this  poison  have  recovered.  In  a  case  which 
occurred  to  Saunders,  death  took  place  in  about  twenty-four  hours. 
The  deceased  must  have  taken  the  greater  part  of  half  an  ounce  of 
cantharides  in  powder.  The  symptoms  were  such  as  have  been  above 
described.  On  inspection  the  vessels  of  the  brain  were  filled  Avith  dark- 
coloured  blood,  and  the  ventricles  were  distended  with  serum.  Both  lungs 
were  highly  engorged  with  dark-coloured  blood.  The  gullet  was  partially 
inflamed,  and  there  were  patches  of  inflammation  on  the  mucous  coat  of 
the  stomach,  which  had  become  detached  in  several  places.  The  same 
inflammatory  appearance  existed  in  the  small  iutestines,  in  the  folds  of 
which  the  powder  of  cantharides  was  abundantly  present.  The  vessels 
were  distended,  and  the  liver  was  engorged  with  dark  blood.  The  gall- 
bladder was  much  distended  with  bile,  and  none  of  this  secretion  appeared 
to  have  passed  into  the  bowels.  The  spleen  and  kidneys  were  highly  con- 
gested ;  the  ureters  were  inflamed;  the  bladder  was  contracted  and  empty, 
and  its  internal  surface  pale.  The  glittering  of  the  particles  of  cantharides 
on  the  viscera  during  the  inspection  by  candlelight,  was  very  remarkable 
('  Med.  Times,'  Feb.  3,  1849,  p.  287.)  Cantharides  have  no  local  chemical 
action.  The  poison  is  a  pure  irritant,  and  the  effects  observed  on  the 
stomach  are  entirely  due  to  irritation  and  inflammation. 

The  quantity  of  this  poison  required  to  produce  serious  symptoms,  or 
to  destroy  life,  has  been  a  frequent  subject  of  medico-legal  inquiry.  The 
medicinal  dose  of  the  powder  is  from  one  to  three  grains.  The  dose  of 
the  tincture  is  from  five  to  twenty  minims  gradually  increased.  Doses 
above  a  drachm  of  the  tincture,  are  likely  to  be  injurious,  and  to  give 
rise  to  symptoms  of  poisoning.  On  a  trial  which  took  place  at  Aberdeen, 
in  1825,  it  appeared  that  a  drachm  of  the  powder  had  been  administered ; 
severe  symptoms  followed,  but  the  person  recovered.  A  witness  said  he 
had  given  ten  grains  of  the  powder  as  a  medicinal  dose.  In  three  cases, 
a  drachm  of  the  powder,  mixed  with  six  ounces  of  rum,  was  taken  by  each 
person,  robust,  healthy  negroes.  They  suffered  severely,  but  recovered  in 
about  ten  days.  In  these  cases,  irritation  of  the  urinary  organs  did  not 
appear  until  after  the  men  had  been  bled. 

Fatal  Dose. — The  smallest  quantity  of  the  powder  which  has  been 
known  to  destroy  life,  was  in  the  case  of  a  young  woman,  quoted  by  Orfila, 
— the  quantity  taken  was  estimated  at  tiventy-four  grains,  in  two  doses. 
She  died  in  four  days;  but  as  abortion  preceded  death,  this  may  have  been 
concerned  in  accelerating  that  event.  Her  intellect  was  clear  until  the 
last.  In  one  instance  a  man  recovered  after  ha?ing  taken  two  drachms. 
{'Med.  Gaz.'  vol.  42,  p.  873.)    An  ounce  of  the  tincture  has  been  known 
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to  destroy  life.  This  close  was  taken  by  a  boy,  set.  17,  and  lie  died  in 
fourteen  days.  This  is,  perhaps,  the  smallest  dose  of  the  tincture  which 
has  proved  fatal.  Four  drachms  and  even  six  drachms  have  been  taken  ; 
and  although,  the  usual  symptoms  followed,  the  parties  recovered.  The 
last  case  was  the  subject  of  a  trial  at  the  Cent.  Crim.  Court,  in  Sept.,  1836. 
Six  drachms  of  the  tincture  were  administered  to  a  girl,  set.  17:  the 
questions  here  arose  whether  half  an  ounce  was  sufficient  to  kill  a  person, 
as  also  what  proportion  of  cantharides  was  contained  in  an  ounce  of  the 
tincture.  One  ounce  of  the  tincture  is  equivalent  to  five  and  a  half 
grains  of  the  powder;  but  as  the  proportion  of  cantharidin,  the  substance 
on  which  the  poisonous  properties  depend,  is  subject  to  variation,  it  is 
not  unlikely  that  the  tincture  varies  in  strength.  A  case  is  quoted  by 
Pereira  ('  Mat.  Med.,'  4th  edit.,  vol.  2,  pt.  2,  p.  750),  in  which  it  is  said 
six  ounces  of  the  tincture  were  taken  by  a  man  without  causing  dangerous 
symptoms.  This  must  have  been  an  unusually  weak  preparation :  and  pro- 
bably the  insects  from  which  the  tincture  was  made,  contained  little  or  no 
cantharidin.  The  same  writer  mentions  a  case  within  his  own  knowledge 
in  which  one  ounce  of  the  tincture  caused  serious  symptoms.  The  powder 
cannot  be  so  readily  administered  as  the  tincture,  since  a  large  portion  of 
it  floats  for  a  time  on  any  liquid  with  which  it  is  mixed,  and  attracts 
attention  by  its  peculiar  appearance.  At  the  Liverpool  Lent  Ass.,  1861 
(Beg.  v.  Wilkins),  a  man  was  indicted  for  administering  powdered  cantha- 
rides to  a  woman.  The  prisoner  had  mixed  it  in  a  cup  of  tea:  the 
prosecutrix  took  a  portion  of  the  tea,  and  suffered  from  vomiting  and  other 
symptoms  produced  by  this  substance  :  she  skimmed  a  quantity  of  the 
powder  from  the  tea,  on  which  it  floated,  and  its  nature  was  then  deter- 
mined. The  prisoner  was  convicted  of  the  act  of  administration,  but  a 
question  arose  in  reference  to  the  intent.  The  jury  found  that  he  had 
administered  the  powder  with  the  intent  to  excite  the  sexual  passion  of 
the  woman,  for  which  the  new  statute  had  not  provided,  as  this  makes  the 
offence  to  depend  only  on  the  intent  to  injure,  aggrieve,  or  annoy. 

Cantharidin  is  a  neutral  crystal] izable  principle.  Figs.  39,  40  are 
illustrations  of  its  crystalline  form,  obtained  by  the  spontaneous  evapo- 
ration of  its  solutions  in  ether  and  chloroform. 


Fig.  39.   I'ig-  ±0- 


Crystals  of  cantharidin  from  a  solution  Crystals  of  cantharidin  from  a  solution 

in  chloroform,  magnified  3U  diameters.  in  ether,  magnified  30  diameters. 


Analysis. — For  the  detection  of  cantharidin,  which  forms  on  an  average 
only  l-250th  part  of  the  flies,  acidify  and  digest  the  suspected  solid  or  the 
liquid  contents  of  the  stomach  (evaporated  to  an  extract)  in  successive 
quantities  of  ether,  concentrate  these  ethereal  solutions  by  slow  evapo- 
ration, and  then  observe  whether  the  concentrated  liquid  applied  to  the 
skin  of  the  lips,  or  the  lobe  of  the  ear,  produces  blistering.  The  l-100th 
of  a  grain  of  cantharidin  dissolved  in  ether  is  said  to  possess  blistering- 
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properties.  For  the  detection  of  the  powder,  the  suspected  liquids,  mixed 
with  alcohol,  should  be  spread  on  sheets  of  glass,  and  allowed  to  evaporate 
spontaneously  to  dryness.  The  shining  scales  will  then  be  seen,  on  ex- 
amining by  reflected  light  either  one  or  both  surfaces  of  the  glass.  ('  Ann- 
d'Hyg.,'  Oct.,  1842.)  As  the  powder  is  insoluble  in  water,  some  portion 
of  it  may  be  obtained  by  washing  and  decantation.  The  sediment  may 
be  examined  on  a  glass  slide  with  the  microscope. 

Chloroform  may  be  used  for  the  separation  of  cantharidin  from  the 
tincture  or  from  an  alcoholic  or  aqueous  extract  of  the  contents  of  the 
stomach.  An  ounce  of  chloroform  may  be  frequently  shaken  with  the 
acidified  suspected  matters  and  left  in  contact  with  them  twenty-four 
hours.  The  chloroform  is  then  separated  by  a  funnel,  filtered,  and  allowed 
to  evaporate  spontaneously  in  a  watch-glass.  A  pellet  of  lint  of  the  size 
of  half  a  pea,  pulled  out,  is  moistened  with  a  drop  of  olive-oil,  and  the 
residue  in  the  watch-glass  taken  up  by  it.  This  is  placed  upon  the 
arm,  lobe  of  the  ear,  or  lip,  and  covered  with  goldbeaters'  skin.  When 
taken  off  in  three  or  four  hours,  the  skin  is  very  red,  and,  on  wiping  it 
with  chloroform,  a  vesicle  may  have  been  produced.  ('  Chem.  News,' 
Feb.  14,  1863,  p.  78.)  The  quantity  of  cantharidin  detected  in  this  way 
has  amounted  to  only  the  l-80th  part  of  a  grain.  This  mode  of  operating- 
is  preferable  to  the  use  of  ether,  as  cantharidin  is  less  soluble  in  ether 
than  in  chloroform.  Half  an  ounce  of  the  tincture  of  cantharides  will 
yield  to  chloroform  a  crystallizable  principle,  having  the  characters 
assigned  to  cantharidin.  In  practice,  it  will  be  found  advisable  to  con- 
centrate the  liquid  as  much  as  possible  before  adding  the  chloroform. 

The  evidence  of  the  presence  of  cantharides,  or  of  their  having  been 
taken,  is  necessary  to  support  a  criminal  charge;  for  however  unambiguous 
the  symptoms  produced  by  this  poison  may  appear  to  be  in  its  peculiar 
effects  on  the  generative  and  urinary  apparatus,  the  medical  jurist  should 
be  aware  that  similar  symptoms  may  proceed  from  disease.  An  important 
case  of  this  kind  has  been  reported.  ('Med.  Gaz.,'  vol.  12,  p.  431.)  A 
young  lady  was  suddenly  seized  with  vomiting,  thirst,  pain  in  the  loins, 
strangury,  and  considerable  discharge  of  blood  from  the  urethra  :  the 
generative  organs  were  swollen  and  painful.  She  died  in  four  days.  She 
was  governess  in  a  family,  and  there  was  some  suspicion  that  she  had  been 
poisoned  with  cantharides.  The  stomach  and  the  kidneys  "were  found 
inflamed,  and  the  bladder  also  ;  this  contained  about  two  ounces  of  blood. 
No  poison  was  detected;  and  indeed  it  was  pretty  certain,  from  the  general 
evidence,  that  none  could  have  been  taken. 

Noxious  Animal  Food. 

Certain  kinds  of  animal  food  are  found  to  produce,  occasionally,, 
symptoms  resembling  those  of  irritant  poisoning.  In  some  instances  this 
poisonous  effect  appears  to  be  due  to  idiosyncrasy ;  for  only  one  person 
out  of  several  may  be  affected.  These  cases  are  of  importance  to  the 
medical  jurist,  since  they  may  give  rise  to  unfounded  charges  of  criminal 
poisoning.  In  the  absence  of  any  demonstrable  poison,  we  must  test  the 
question  of  idiosyncrasy  by  observing  whether  more  than  one  person  is 
affected,  and  whether  the  same  kind  of  food,  given  to  animals,  produces 
symptoms  of  poisoning.  If,  with  this  latter  condition,  several  persons  are 
affected  simultaneously,  we  cannot  refer  the  effects  to  idiosyncrasy ;  they 
are  most  probably  due  to  the  presence  of  an  animal  poison.  Among  the 
articles  of  food  which  have  caused  symptoms  of  irritant  poisoning,  may  be 
mentioned — 

Poisonous  Fish.    Mussels. — Of  all  the  varieties  of  shell-fish,  none  have 
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so  frequently  given  rise  to  accidents  as  the  common  mussel.  The  symptoms 
which  it  produces  are  uneasiness  and  sense  of  weight  in  the  stomach ; 
sensation  of  numbness  in  the  extremities  ;  heat,  dryness,  and  constriction 
in  the  mouth  and  throat ;  thirst,  shivering,  difficulty  of  breathing,  cramps 
in  the  legs,  swelling  and  inflammation  of  the  eyelids  and  face,  a  pi'ofuse 
secretion  of  tears,  and  heat  and  itching  of  the  skin,  followed  by  an  eruption 
resembling  nettle-rash.  These  symptoms  are  sometimes  accompanied  by 
colic,  vomiting,  and  purging.  They  may  occur  within  ten  minutes  or  a 
quarter  of  an  hour ;  but  their  appearance  has  been  delayed  for  twenty- 
four  hours.  There  is  generally  great  exhaustion  and  debility.  These 
symptoms  have  proceeded  from  the  eating  of  not  more  than  ten  or  twelve 
mussels.  Two  cases,  reported  by  Christison,  proved  fatal,  the  one  in 
three,  the  other  in  about  seven  hours.  In  general,  however,  especially 
when  there  is  free  vomiting,  the  patients  recover.  In  the  inspection  of 
the  two  fatal  cases  above  mentioned,  no  appearance  was  found  to  account 
for  death.  A  case  in  which  two  mussels  produced,  in  a  boy  aged  ten, 
alarming  symptoms,  followed  by  an  eruption  resembling  scarlatina  and 
nettle-rash,  is  reported.  ('Guy's  Hosp.  Rep,'  1850,  p.  213.)  In  1860, 
a  number  of  persons  living  at  Tralee  were  poisoned  under  the  following 
circumstances.  A  woman  picked  up  some  mussels  which  she  found  at  the 
bottom  of  the  basin  of  a  ship-canal.  She  distributed  them  among  her 
neighbours,  and  during  the  night  twenty-one  persons  who  had  eaten  them, 
were  attacked  with  symptoms  of  poisoning.  Three  children  died,  and  six 
persons  were  placed  in  imminent  peril.  The  rest  were  soon  out  of  danger. 
Eight  out  of  the  twenty-one  attacked  were  adults.  ('Med.  Times  and  Gaz.,' 
1860,  II.  p.  90.)  In  October,  1862,  an  accident  occurred  at  Liverpool  in 
which  a  woman  died  in  about  four  hours,  after  having  eaten  some  mussels 
taken  from  a  ship  in  the  docks.  Severe  paiu  and  vomiting  were  among 
the  symptoms,  which  generally  resembled  those  of  arsenical  poisoning. 
Several  other  persons  were  made  seriously  ill,  but  recovered. 

A  man  ate  about  twenty  mussels.  He  soon  began  to  have  nausea  and 
griping  pains.  In  half  an  hour  he  vomited  and  was  purged  several  times. 
He  then  felt  faint  and  dizzy.  When  seen  two  hours  and  a  half  after  eating 
the  fish  he  was  collapsed,  and  the  pulse  was  almost  imperceptible,  though 
not  much  increased  in  frequency.  The  pupils  were  natural.  There  was  loud 
wheezing  and  rattling  respiration,  interrupted  by  frequent  yawnings  and 
sighings.  Notwithstanding  free  stimulation  with  brandy  the  patient  was 
continually  fainting  ;  and  he  had  frequent  attacks  of  clonic  spasms  of  all 
the  muscles  of  the  body.  He  was  calm  and  conscious,  had  no  pain,  but 
complained  of  great  thirst.  There  was  itching  of  the  skin,  and  an  erythe- 
matous rash  on  the  chest.  Under  the  administration  of  opium  and  ether 
this  condition  speedily  passed  off.    ('  Brit.  Med.  Jour.'  1882,  I.  p.  939.) 

The  symptoms  are  not,  however,  invariably  those  of  irritant  poisoning. 
A  man  who  ate  two  or  three  quarts  of  mussels  scraped  off  a  vessel  when 
admitted  into  hospital  was  absolutely  unconscious.  His  face  was  livid, 
the  pulse  almost  imperceptible,  and  he  breathed  only  once  or  twice  per 
minute  by  convulsive  gasps.  The  pupils  were  widely  dilated,  and  the 
reflexes  abolished.  Clearly  he  was  asphyxiated  and  died  about  ten  hours 
after  he  was  discovered  in  an  unconscious  state.  Two  other  men  suffered 
to  a  less  degree,  at  the  same  time.    ('  Lancet,'  1888,  II.  p.  568.) 

Segers  has  recently  described  a  chronic  form  of  mussel-poisoning 
among  the  inhabitants  of  Tierra  del  Fuego,  who  eat  mussels — 11  to  22 
pounds  daily — almost  to  the  exclusion  of  any  other  kind  of  food.  The 
symptoms  are  marked  icteric  discoloration  of  the  skin,  enlargement  and 
subsequent  atrophy  of  the  liver;  and  haemorrhages  from  the  mucous 
-surface  ushering  in  death.    When  the  mussels  are  in  good  condition,  they 
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are  seldom  injurious ;  but  when  they  arc  thin  they  are  often  poisonous. 
Segers  attributes  this  to  the  death  of  large  numbers  of  mussels,  their 
decomposition,  the  consequent  promotion  of  poisonous  ptomaines,  and  the 
absorption  of  these  by  the  living  mussels.  ('  Presna,'  of  Buenos  AyresT 
July  28  and  Aug.  1,  1891 ;  '  Brit.  Med.  Jour.,'  1891,  II.  Supt.  p.  169.) 

The  poisonous  action  of  mussels  can  be  referred  neither  to  putrefaction 
nor  disease ;  nor  in  all  cases  to  idiosyncrasy,  since  in  one  instance  those 
mussels  only  which  had  been  taken  from  a  particular  spot  were  poisonous; 
all  persons  who  partook  of  them  suffered,  and  a  dog  to  which  some  of 
them  were  given  was  killed.  Brieger  has  obtained  from  poisonous  mussels 
a  poisonous  ptomaine,  mytilotoxine,  to  which  he  has  assigned  the  definite 
formula  C6H1SN02,  and  to  which  he  attributes  the  toxic  effects  of  mussels, 
('  Die  Ptomaine.') 

Oysters  and  periivinkles  have  occasionally  given  rise  to  similar  symptoms. 

Salmon,  sold  in  the  state  of  pickled  salmon,  and  even  herrings  saltedr 
may  also  act  as  irritants  :  this  may  occasionally  be  due  to  the  fish  being 
partially  decayed  before  it  is  used,  but  is  now  usually  referred  to  poison- 
ous ptomaines.  Six  persons  partook  of  tinned  salmon  for  supper,  and 
were  all  seized  towards  early  morning  with  violent  abdominal  pains, 
sickness,  headache,  and  profuse  diarrhoea.  The  pupils  were  dilated,  the 
temperature  high  (102°  to  104°  F.),  the  tongue  dry,  intense  thirst,  quick 
respiration,  and  a  pulse  of  110  to  160  per  minute.  One  boy  died;  upon 
post-mortem  examination  the  only  noticeable  appearance  was  congestion 
of  the  brain,  and  inflammation  of  the  stomach  and  intestines.  Luff,  who 
made  the  analysis,  could  find  no  mineral  or  animal  poison  in  the  viscera. 
('  Brit.  Med.  Jour.,'  1891,  II.  p.  274.) 

Armstamoff  has  recently  investigated  eleven  cases  of  poisoning  from 
eating  raw  salt  fish,  and  in  six  of  these  cases  he  made  post-mortem 
examinations.  The  flesh  of  the  fish  contained  an  immense  number  of 
micro-organisms,  and  cultures  of  these  produced  in  dogs  the  same 
symptoms  as  were  observed  in  man.  These  were  debility,  abdominal 
pain,  dyspnoea,  dilated  pupils,  disordered  vision,  paralysis  of  the  organs  of 
secretion,  dryness  of  the  mucous  membranes,  inability  to  swallow,  constipa- 
tion, painful  urination,  and,  later,  vomiting.  Occasionally  there  is  gastro- 
enteritis. These  symptoms  supervene  about  twenty-four  hours  after  the 
fish  is  eaten.  ('  Centralbl.  f.  Bacteriologie  u.  Parasiten;  '  '  Lancet,'  1891, 
II.  p.  1113.) 

In  1893  a  man  died  from  eating  tinned  sardines.  The  editor  extracted 
from  the  fish  an  alkaloidal  poison,  a  ptomaine,  which  proved  fatal  when 
administered  to  an  animal.    ('Brit.  Med.  Jour.,'  1893,  II.  p.  1326.) 

In  1892  the  family  of  a  working  man  at  Tipton,  Staffordshire,  were 
taken  ill  after  eating  some  tinned  beef  which  was  sold  'on  cut'  from  a 
local  grocer's.  They  suffered  considerably,  and  experienced  all  the 
sensations  of  poisoning  from  ptomaines.  The  tin  was  opened  about 
12.45  p.m.,  and  half  a  pound  was  sold  in  one  piece  from  the  top  of  the 
tin,  to  a  woman  who  partook  of  a  little  herself  and  gave  some  to  her 
husband,  with  some  cold  mutton,  and  also  to  her  six  children,  the 
youngest,  who  was  not  taken  ill,  not  eating  any  of  it.  There  was 
nothing  noticeable  about  the  tin  when  it  was  opened,  but  the  mother 
said  that  it  tasted  'stale.'  The  tin  was  not  'blown.'  The  first  case 
was  a  child  three  and  a  half  years  old,  who  was  taken  ill  about  two 
and  a  half  hours  after  eating  dinner.  He  was  followed  ten  minutes 
later  by  the  mother.  Shortly  afterwards  the  children  were  sent  home 
from  school  ill,  and  the  father  had  to  return  home  from  his  work 
ill.  All  of  them  were  suffering  from  the  same  symptoms — incessant 
vomiting,  severe  abdominal  pains,  with  cramp,  diarrhoea,  cold  sweats. 


NOXIOUS  ANIMAL  FOOD.  CHEESE. 


followed  by  more  or  less  of  collapse.  The  children-  lay  vomiting  on  the 
kitchen  floor,  perfectly  helpless.  The  mother  had  lost  all  muscular 
power.  The  symptoms  were  urgent  for  about  six  hours,  and  gradually 
abated,  leaving  them  next  day  prostrate  but  otherwise  convalescent. 
Two  neighbours  who  partook  of  the  next  slice  of  the  meat  were 
attacked  with  similar  symptoms  of  less  severity.  On  examination  of  the 
tin  and  the  remainder  of  the  meat,  it  was  noticed  that  the  jelly  and  fat 
surrounding  the  meat  was  more  liquid  than  usual,  and  that  on  one  side 
and  at  the  bottom  it  was  much  discoloured,  of  a  very  dark  green  colour, 
but  not  of  a  disagreeable  smell.  The  meat  in  sections  seemed  to  be 
perfectly  normal.  The  under  surface  of  the  tin  corresponding  to  the 
discoloured  parts  was  also  discoloured.  There  was  no  hole  noticeable 
in  the  tin.  The  symptoms  were  precisely  those  of  severe  choleraic 
diarrhoea.  Similar  conditions  have  been  seen  after  eating  pork,  mussels, 
tinned  salmon  (when  not  fresh),  and  mushrooms.  Probably  the  cases 
were  due  to  a  severe  poison  of  microbial  origin — a  ptomaine.  If  due 
to  metallic  poisoning,  the  symptoms  would  probably  have  come  on 
directly  after  taking  the  food.  As  it  was,  at  least  two  and  a  half  hours 
elapsed  before  any  symptoms  appeared,  and  then  they  were  unlike  any 
of  those  generally  recognized  as  of  metallic  origin ;  the  whole  body 
seemed  to  sympathize,  and  the  loss  of  nerve  power  was  most  noticeable. 

Cheese. — The  symptoms  produced  by  cheese  have  been  those  of  irritant 
poisoning.  In  some  cases  the  irritant  property  is  due  to  a  putrefied 
state  of  the  curd,  to  the  production  of  a  rancid  irritant  oil,  or  to  the 
formation  of  ptomaines.  Again,  it  has  been  supposed  that  the  poison 
is  occasionally  derived  from  certain  vegetables  on  which  the  cows  feed. 
In  1858,  twenty-five  persons  suffered  from  vomiting  and  purging,  more 
or  less  violent,  owing  to  their  having  partaken  of  cheese.  The  only 
articles  of  food  in  common  were  bread,  beer,  and  cheese.  The  bread 
and  beer  were  excluded  from  any  suspicion  of  containing  poison.  All 
the  persons  recovered.  The  cheese  was  strongly  acid:  it  had  an 
offensive,  musty  smell,  yielded  a  quantity  of  acrid  oil  to  ether,  had  not 
been  properly  pressed,  and  the  curd  had  undergone  chemical  changes. 
The  cheese  had  acquired  irritant  properties,  not  from  the  presence 
of  any  poisonous  matter  added  to  it,  but  from  partial  decay.  There 
was  abundant  evidence  that  cheese  from  the  same  dairy  had  been 
eaten  without  causing  any  injurious  symptoms.  This  negative  evidence, 
however,  is  quite  consistent  with  one  cheese  acquiring  noxious  properties. 
We  must  not  lose  sight  of  the  fact  that  cheese  may  actually  contain 
poison  mixed  with  it  through  ignorance.  Orpiment  and  chrome  yellow 
may  be  used  as  colouring,  and  the  discovery  of  such  mineral  substances 
would  at  once  account  for  irritant  effects.  ('  Pharm.  Jour.,'  Aug.,  1862, 
p.  89.)  The  milk  and  cheese  of  some  of  the  North  American  provinces 
is  said  to  be  occasionally  rendered  poisonous  by  the  fact  that  cows  pasture 
at  certain  seasons  on  vegetables  of  a  noxious  kind.  In  1865,  twelve  cases 
of  poisoning  from  this  cause  were  reported.  The  symptoms  came  on  in 
about  three  hours  after  the  cheese  had  been  eaten.  There  was  severe 
pain  in  the  stomach,  cramp,  violent  vomiting  of  a  greenish  fluid,  soreness 
of  the  throat,  and  a  cold  clammy  condition  of  the  skin.  All  recovered — 
recovery  being  preceded  by  profuse  perspiration.  ('Ed.  Med.  Jour.,' 
1865,  1,  854.) 

Yaughan  attributes  the  poisonous  chai'acter  of  decomposed  cheese  to  a 
ptomaine,  tyrotoxicon  (diazobenzene  butyrate),  which  has  been  isolated 
from  poisonous  cheese  and  milk. 

Sausage  Poison. — The  symptoms  caused  by  sausage  poison  partake  of  a 
narcotico-irritant  character  :  they  are  very  slow  in  appearing — sometimes 


NOXIOUS  ANIMAL  FOOD.     SAUSAGES.     POKK.     BACON.  3G7 


two,  three,  or  four  days  may  elapse  before  they  manifest  themselves.  This 
poison  is  of  a  formidable  kind  :  its  effects  have  been  chiefly  observed  in 
Germany.    In  the  'Medical  Gazette'  for  Nov.,  1842,  there  is  an  account  of 
the  cases  of  three  persons,  who  had  died  from  the  effects  of  liver-sausages, 
which  had  been  made  from  an  apparently  healthy  pig,  slaughtered  only  a 
week  before.    The  inspection  threw  no  light  on  the  cause  of  death.  The 
poisonous  property  was  supposed  to  depend  on  a  partial  decomposition  of 
the  fatty  part  of  the  sausages.    It  is  said,  that  Avhen  extremely  putrefied, 
they  are  not  poisonous.    In  one  case,  a  few  slices  of  a  German  sausage,  of 
•old  manufacture  but  not  putrescent,  caused  the  death  of  a  child,  with 
violent  symptoms  of  irritation  of  the  stomach  and  bowels.    The  author 
examined  a  portion  of  the  sausage:  it  contained  no  poisonous  matter  which 
could  be  detected.    The  fatty  portions  were  rancid,  and  the  lean  portions 
very  dry.    Thei^e  was  no  doubt,  however,  that  it  had  been  the  cause  of  the 
symptoms  and  death  of  the  child.    Tripe  published  a  complete  account 
•of  the  effects  produced  by  sausage-poison.    ('Brit,  and  For.  Med.  Rev.,' 
Jan.,  1860,  p.  197.)    It  appears  that  in  Nov.,  1859,  sausages  made  and  sold 
by  a  pork-butcher  at  Kingsland,  were  eaten  more  or  less  by  sixty-six 
persons,  of  whom  sixty-four  were  attacked  with  violent  symptoms  of 
irritation,  in   from  three  and  a  half    to  thirty-six    hours   after  the 
meal.    One  case  only  proved  fatal,  on  the  seventh  day.    No  symptoms 
appeared  in  this  man  until  after  the  lapse  of  six  hours.    It  seems  that  he 
had  eaten  one  of  the  sausages  raw,  and  three  cooked.    He  was  attacked 
Avith  severe  vomiting  and  purging,  followed  by  shivering:  there  was  pain 
in  the  abdomen,  violent  headache,  and  great  prostration.    The  pulse  was 
feeble  and  quick,  and  there  was  delirium.    These  symptoms  underwent 
a  remission,  but  he  had  a  relapse,  became  comatose,  and  died  on  the 
seventh  day.    Latterly,  he  chiefly  complained  of  pain  in  the  bowels. 
Letheby  found   no    signs    of    inflammation   or   of    the  action    of  an 
■irritant  in  the  stomach.    The  small  intestines  were  much  inflamed  at  the 
lower  end,  and  the  gall-bladder  was  distended.    The  other  organs  were 
healthy.    The  viscera  contained  no  known  vegetable  or  mineral  poison. 
The  sausages  were  made  with  heifer-beef,  pork-fat,  sage,  and  pepper. 
There  was  no  evidence  of  anything  noxious  about  them,  and  a  chemical 
analysis  yielded  nothing  of  a  poisonous  nature.    There  could,  however, 
be  no  doubt  that  the  sausages  had  caused  the  symptoms  and  death  ;  the 
food  in  this  case  acting  as  a  narcotico-irritant  poison.    Other  persons 
suffered  from  burning  in  the  throat  and  stomach,  followed  by  vomiting 
.and  purging;  then  giddiness  or  confusion  in  the  head,  and  in  some  there 
was  delirium.    In  the  man  who  died,  the  delirium  was  well  marked,  and 
the  eyes  were  red.    In  those  persons  who  recovered,  the  noxious  animal 
imatter  was  probably  early  thrown  off  by  vomiting  and  purging. 

In  the  Arlford  sausage-poisoning  case,  a  man  ate  half  a  pound  of 
American  sausages,  and  in  three-quai'ters  of  an  hour  he  was  seriously  ill 
with  choleraic  symptoms,  and  he  died  in  a  week,  after  inflammation  of 
the  lungs  had  supervened.  There  was  no  post-mortem  examination,  but 
Klein  found  that  some,  not  all,  of  the  sausages  from  the  same  batch 
produced  fatal  illness  in  mice  and  rabbits  fed  on  them.  It  was  supposed 
that  the  poison  was  a  soluble  one,  the  product  of  the  action  of  bacteria 
on  the  sausages.    (J  1th  Rep.  Local  Gov.  Bd.  Sup.) 

Pork.  Bacon. — These  common  articles  of  food  occasionally  give  rise  to 
symptoms  so  closely  resembling  those  of  irritant  poisoning,  as  to  be  easily 
mistaken  for  them.  In  some  cases,  the  effect  appears  to  be  due  to  idiosyn- 
crasy; but  in  others  it  can  be  explained  only  by  supposing  the  food  to  have 
a  directlv  poisonous  action.  The  noxious  effects  of  pork  were  shown  by  the 
•cases  published  by  Mac-Divitfc.    ('  Ed.  Med.  and  Surg.  Jour.,'  Oct.,  1836, 
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p.  292.)  As  pork  is  sometimes  salted  in  leaden  vessels,  lead  may  be 
found  in  it :  bat  fresh  pork  has  been  observed  to  have  a  noxious  action. 
In  1864,  Kesteven  met  with  a  case  in  which  all  the  members  of  a  family 
were  attacked  with  symptoms  of  irritant  poisoning1,  after  eating  a  leg  of 
pork.  The  principal  symptoms  were  nausea,  vomiting,  griping  pains  in 
the  abdomen,  and  purging  :  but  dogs  and  cats  fed  upon  the  meat  did  not 
appear  to  suffer.  Other  portions  of  the  animal  from  which  the  leg  was 
taken  were  eaten  by  other  families,  and  no  symptoms  of  poisoning  were 
produced.  The  author  examined  the  food  without  discovering  any  trace 
of  the  ordinary  poisons.  These  cases  of  poisoning  by  animal  food  have 
been  examined  by  Simon  and  Gamgee.  They  have  traced  the  injurious 
effects  of  pork  to  a  diseased  condition  of  the  pig,  owing  to  the  animal 
having  been  fed  on  improper  food.  The  term  measly  pork  is  now  very- 
well  known  to  consist  in  a  diseased  condition  of  the  flesh  of  the  animal, 
in  which  it  is  filled  with  a  parasite  called  cysticercus,  which  is  the  larva 
of  the  tapeworm.  ('Med.  Times  and  Gaz.,' 1870, 1. p. 485.)  This  parasite 
undergoes  full  development  when  in  the  shape  of  food  it  reaches  the 
human  intestines.  These  parasites  may  not  directly  kill  a  person  who 
eats  this  noxious  food,  but  they  favour  the  development  of  fatal  disease. 
In  reference  to  the  possible  ill  effects  from  consuming,  in  a  well-cooked 
state,  the  flesh  of  animals  afflicted  with  anthrax  or  carbuncular  fever, 
evidence  is  still  imperfect.  An  opinion  has  been  expressed  that  boils  and 
perhaps  other  like  affections  are  caused  in  human  beings  by  the  consump- 
tion of  diseased  meat. 

In  1887  a  serious  outbreak  of  disease  occurred  at  Retford  as  the  result 
of  the  use  of  a  pork-pie  and  bacon  made  from  the  flesh  of  a  particular 
animal.  Seventy  persons  suffered,  of  whom  one  died.  The  symptoms 
were  those  of  acute  gastro-enteritis.  Klein  submitted  the  pie  and  bacon 
to  microscopical  and  bacteriological  examinations,  and  by  cultivation 
obtained  micro-organisms  (bacilli)  ;  and  these,  or  the  products  of  their 
action  upon  nutrient  media,  were  fatal  to  mice.  (17th  Rep.  Local  Gov. 
Bd.  Sup.) 

In  March,  1893,  a  man  died  in  Westminster  Hospital  after  eating 
pork,  which  had  no  unusual  appearances ;  and  several  other  persons  who 
ate  the  same  pork  suffered  in  lesser  degrees.  The  editor's  conclusions 
were  that  the  pork  owed  its  toxicity  to  a  ptomaine  the  product  of  bacterial 
life. 

A  large  amount  of  diseased  and  unwholesome  meat  is  sold  to  the  public^, 
and  of  the  various  kinds  of  flesh  used  as  food  none  is  so  subject  to  disease 
as  pork.    Some  of  the  changes  which  it  undergoes  are  of  a  microscopical 
character,  and  are  not  noticed.    For  an  account  of  the  diseases  affecting 
the  flesh  of  the  pig,  their  mode  of  production,  and  the  prevention  of  acci- 
dents, see  papers  by  Delpech,  in  the  'Ann.  d'Hyg.,'  1864,  vol.  1,  pp.  5, 
241  ('De  la  Ladrerie  du  pore,'  etc.).    The  parasites  found  in  the  flesh  of 
this  and  other  animals  are  apt  to  escape  destruction  by  boiling,  roasting, 
or  smoking,  and  those  are  liable  to  suffer  the  most  who  habitually  eat  the- 
raw  or  partly  cooked  flesh.    The  flesh  of  the  pig  containing  cysticerci, 
presents  in  the  cooked  state  the  following  appearances.    When  boiled  it  is 
paler  than  sound  meat:  it  appears  dryer  in  patches,  and  the  muscular- 
fibres  are  more  separated  than  usual.    When  these  are  opened,  the 
parasites  are  seen  in  the  interstices  as  opaque  white  spots  of  the  size 
of  a  hemp-seed,  and  presenting  much  the  same  aspect  as  when  living.. 
The  caudal  bladder  attached  to  their  bodies  disappears  when  the  meat  is 
thorong-hly  cooked,  and  the  body  of  the  animal  then  appears  isolated  in 
the  middle  of  the  muscular  tissue.    It  is  friable  and  breaks  down  easily 
under  pressure  with  a  crackling  sound,  owing  to  the  presence  of  calcareous- 
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matter.  In  this  state  it  does  not  appear  to  be  necessarily  productive  of 
injury.  ('  Ann.  d'Hyg.,'  1864,  1,  249.)  All  the  members  of  a  family  were 
seized  with  vomiting,  purging,  and  syncope  after  having  eaten  a  dish  of 
pork.  A  medical  man  examined  the  meat,  and  found  it  full  of  cysticerci. 
A  pork-butcher  was  accused  of  having  sold  bad  meat,  but  it  was  proved  to 
have  been  some  cheap  pork  bought  of  a  hawker  of  provisions.  ('Ann. 
d'Hyg.,'  1864,  1,  246.)  If  the  cysticerci  did  not  cause  the  symptoms  in 
this  case,  the  meat  had  undergone  some  change  sufficient  to  impart  to  it 
irritant  properties.  These  parasites  occur  in  all  the  fleshy  parts  of  the  body. 
They  are  not  commonly  found  in  the  fatty  portions  of  man  and  animals, 
and  are  less  common  in  sheep  and  oxen  than  in  pigs. 

Ballard  has  summarized  the  results  of  fourteen  instances  of  so-called 
"  food-poisoning  "  out  of  a  still  larger  number.  (20th  An.  Rep.  Local  Gov. 
Bd.,  1890-91,  Sup.  p.  1891.  He  states  that  what  is  commonly  met  with  is, 
that  a  person,  at  a  varying  period  after  eating  the  poisonous  food,  often 
and  indeed  usually  without  any  preliminary  warning,  is  suddenly  attacked 
by  the  initial  symptoms,  which  may  be  rigors  or  one  or  other  of  the 
following  symptoms  :  faintness,  muscular  weakness,  and  prostration, 
sometimes  very  severe,  or  giddiness,  abdominal  pain,  vomiting,  and 
diarrhoea,  followed  by  fever,  intense  thirst,  and  more  or  less  violent 
headache,  and  pains  in  various  parts,  and  a  variety  of  other  nervous 
disturbances,  such  as  muscular  twitchings,  various  disturbances  of  vision, 
dilatation  of  the  pupil,  or  drowsiness  ;  perhaps,  at  some  period  there  is 
an  eruption  of  the  skin,  and  later  on  suppression  of  urine.  Convalescence 
is  apt  to  be  prolonged,  and  is  sometimes  accompanied  by  some  desquama- 
tion of  the  cuticle.  The  post-mortem  appearances  are  inflammatory, 
hemorrhagic,  or  destructive  changes  in  the  stomach  and  intestines, 
pneumonic  engorgement  or  a  hsemorrhagic  condition  of  the  lung  tissue,  and 
inflammatory  or  destructive  changes  in  the  lungs  and  kidneys.  In  such 
cases  there  is  one  or  other  or  both  of  two  things — a  living  microscopic 
organism  and  an  organic  chemical  poison  of  greater  or  less  virulence  ; 
and  of  these  two  things,  that  which  is  immediately  operative  in  the 
production  of  the  morbid  phenomena  is  the  chemical  poison,  which  is 
apparently  of  a  basic  (alkaloidal)  nature  and  a  product  of  the  processes 
of  bacterial  life. 

Recent  researches  point  to  the  conclusion  that  the  animal  poisons  due 
to  changes  in  flesh  may  be  of  two  classes — basic  bodies  and  albumoses. 

Trichinosis. — The  fatal  malady  arising  from  the  introduction  of  the 
Trichina  spiralis  into  the  human  body,  has  attracted  much  attention. 
Keller  has  published  some  important  facts  illustrating  the  symptoms 
produced,  and  the  mode  in  which  this  parasite  causes  death.  He 
considers  that  it  is  a  question  well  worthy  of  the  attention  of  medical 
jurists,  whether  many  cases  of  death  from  suspected  irritant  poisoning,  in 
which  no  poisonous  matter  could  be  detected  in  the  body,  may  not  have 
been  really  due  to  trichina  disease. 

The  Trichina  (from  Opii;,  a  hair)  spiralis,  a  flesh-worm,  is  found  chiefly 
in  the  course  of  the  fibres  of  all  the  striped  muscles  of  the  trunk  and 
limbs,  most  frequently  on  those  of  the  front  of  the  chest,  neck,  and 
abdomen.  It  has  also  been  found  in  the  muscular  fibres  of  the  heart  and 
gullet.  The  parasites  appeir  in  the  form  of  very  small  white  ovoid 
bodies  or  capsules,  perceptible  to  the  eye  as  white  specks,  in  the  midst 
of  the  muscular  fibres,  but  only  distinctly  seen  by  the  aid  of  a  magnifying 
glass.  The  trichina  or  worm  is  coiled  up  in  the  centre  of  each  oval  capsule, 
the  greater  diameter  of  which  is  parallel  to  the  muscular  fibre  with 
which  it  is  closely  incorporated.  The  annexed  engraving  (fig.  44)  is  taken 
from  a  preparation  in  the  Museum  of  Guy's  Hospital  ;  it  represents  a 
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portion  of  the  abdominal  muscles  of  a  man  covered  with  trichinae  in  situ, 
and  as  nearly  as  possible  of  the  natural  size.  The  other  illustrations  in 
figs.  41,  42,  and  43  are  from  drawings,  representing  three  of  the  capsules 
b  b  b  magnified,  with  the  trichina  coiled  up  in  the  centre  of  one  of  them. 

These  parasites  are  frequently  so  numerous  as  to  give  to  the  red  flesh  a 
white  speckled  appearance.  According  to  Keller,  as  many  as  300,000 
have  been  estimated  to  exist  in  half  a  pound  of  raw  meat ;  and  Pietra  Santa 
affirms  tbat  one  grain  of  diseased  meat  may  contain  nearly  400  trichinae, 
each  having  from  sixty  to  eighty  embryos.  ('Ann.  d'Hyg.,'  1864,  1, 
317.)  The  actual  size  of  the  capsule  has  been  variously  stated.  The  long 
diameter  may  be  the  l-20th  of  an  inch,  and  the  short  diameter  l-100th. 
The  worm  itself  varies  from  l-20th  to  l-30th  of  an  inch  in  length. 
The  capsules  are  remarkably  uniform  in  size.  They  are  slowly  built  up 
at  the  expense  of  the  muscular  structure  by  which  they  are  surrounded. 


Fig.  44. 


Magnified  view  of  Trichina  Trichina  spiralis  in  the  abdominal  muscles 

spiralis  in  its  capsule.  of  a  man  :  natural  size  of  the  capsules 

a.  The  worm  coiled.  containing  the  worm. 

b.  The  capsules. 


The  history  of  this  animal  has  been  given  by  numerous  pathologists. 
A  description  of  its  anatomy  and  habits  by  Bristowe  and  Rainey  will  be 
found  in  the  '  Trans,  of  the  Patholog.  Soc'  for  1853-4,  p.  274.  Accounts 
of  its  influence  on  health,  by  Pietra  Santa,  have  been  published  in  the 
'  Ann.  d'Hyg.,'  1864,  1,  305  ('La  Trichina  Spiralis'),  and  by  Schultze  and 
Liicke,  in  Casper's  '  Vierteljahrsschr.  fiir  gerichtl.  Med.,'  1864,  No.  1, 
p.  103,  and  No.  2,  p.  269.  Liicke 's  paper  is  of  especial  interest,  as  its  title 
'  Die  Trichinen  vor  dem  Forum  '  implies,  since  it  points  to  the  medico- 
legal bearings  of  the  subject,  and  the  possible  danger  of  confounding  the 
ravages  of  this  parasite  with  the  obscure  effects  produced  in  certain  forms 
of  chronic  irritant  poisoning. 

The  trichina  is  a  parasite,  which  passes  the  greater  part  of  its 
existence,  in  the  chrysalis  state,  in  the  muscular  system  of  animals,  until, 
by  the  consumption  of  this  muscle  as  food,  it  finds  in  the  stomach  and 
intestines  of  another  warm-blooded  animal  a  favourable  medium  for 
its  full  development  into  an  intestinal  worm.  According  to  Virchow  and 
Zenker,  the  trichina  not  only  frequently  presents  itself  in  the  human 
organism,  but  this  organism  is  most  favourable  to  its  development.  The 
period  of  incubation  of  the  chrysalis  in  the  stomach  and  bowels  of  man  or 
of  warm-blooded  animals,  is  from  six  to  eight  days ;  and  during  this  time 
it  there  thrives  and  propagates  to  an  almost  incredible  extent.  Keller 
states  that  in  three  or  four  days  the  females  produce  one  hundred  or  more 
young  ones,  which  begin  on  the  sixth  day  to  leave  the  parent  animal;  and 
he  estimates  that  in  a  few  days  after  the  ingestion  of  half  a  pound  of  meat, 
the  stomach  and  intestinal  canal  of  a  person  may  contain  thirty  millions  of 
these  minute  worms.  Herbst  found  the  muscles  of  two  dogs  which  had 
been  fed  upon  parts  of  a  badger  containing  worms,  to  be  loaded  with  these 
parasites.  When  once  introduced  into  the  stomach  and  intestines,  the 
worms  leave  their  capsules,  become  free,  and  produce  young  which  migrate 
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through  the  walls  of  the  intestines  into  the  muscles :  there  they  become 
encysted,  and  are  ultimately  found  appropriating  and  destroying  the 
muscular  substance  to  a  greater  or  less  extent.  After  a  long  residence  in 
the  muscle  they  appear  to  acquire  calcareous  cysts.  The  sudden  liberation 
of  a  large  number  of  these  worms  causes  irritation  and  inflammation  in  the 
bowels,  attended  by  peculiar  symptoms  resembling  in  some  respects  those 
of  chronic  poisoning. 

It  is  worthy  of  note  that  trichinae  are  more  frequently  found  in  pork, 
and  articles  of  food  derived  from  it,  than  in  any  other  kind  of  meat. 
Measly  pork  appears  to  be  sometimes  of  a  trichinous  character.  Further, 
the  vitality  of  the  parasites  is  not  destroyed  unless  the  meat,  or  other  sub- 
stances in  which  they  are  located,  has  been  subjected  to  a  temperature 
equal  to  that  of  boiling  water  for  a  sufficient  time  to  ensure  that  every 
particle  has  been  exposed  to  this  degree  of  heat.  Salting,  smoking,  or 
partial  cooking,  is  not  sufficient  to  destroy  the  worms  in  all  parts  of  the 
food,  and  they  have  even  been  found  living  in  putrefied  meat.  This  may 
serve  to  account  in  some  cases  for  the  serious  symptoms  which  have 
followed  the  use  of  pork  as  food,  also  of  bacon,  sausages,  and  German 
sausages,  which  are  generally  made  of  raw  ham. 

The  symptoms  produced  by  the  use  of  such  food  are,  in  the  first  stage, 
those  of  intestinal  irritation,  loss  of  appetite,  sickness,  pain,  general  weak- 
ness of  the  limbs,  diarrhoea,  swelling  of  the  eyelids  and  of  the  joints, 
profuse  clammy  perspiration,  and  wasting  fever.  Death  is  either  the 
result  of  paralysis  (from  destruction  of  the  muscular  fibres),  or  of  peritonitis 
and  irritative  fever.  During  the  perforation  of  the  coat  of  the  intestines 
by  these  worms,  the  mucous  membrane  becomes  irritated  and  inflamed  : 
pus  is  formed  on  its  surface,  and  bloody  evacuations  are  sometimes  parsed. 

The  noxious  effects  of  this  food  on  human  beings  are  well  illustrated  by 
a  series  of  cases  which  occurred  at  Hettstiidt  in  the  Hartz  Mountains,  in 
1863.  ('Brit.  Med.  Jour.,'  1864,  I.  p.  75.)  One  hundred  and  three 
persons  partook  of  smoked  sausages  made  from  a  pig  affected  with 
trichinous  disease.  The  sausages  Avere  fried,  and  served  for  dinner  in  the 
usual  way.  On  the  following  day,  several  persons  who  had  partaken  of 
this  food  were  attacked  with  severe  pain  in  the  bowels,  purging,  loss  of 
appetite,  great  prostration  of  strength,  and  fever.  The  number  of  persons 
attacked  rapidly  increased :  symptoms  of  peritonitis  and  pneumonia 
appeared,  and  these  were  followed  by  paralysis  of  the  intercostal  muscles, 
and  of  the  muscles  in  front  of  the  neck.  Eighty-three  persons  died  from 
the  effects  of  this  noxious  food,  and  the  remainder  were  seriously  injured 
in  health.  The  remnants  of  sausage  and  of  pork  not  eaten  at  the  festival 
were  examined,  and  were  found  to  be  swarming  with  encysted  trichina?. 
(Caspei-'s '  Vierteljahrsschr.,'  1864,  p.  286.)  The  writer  in  the  above  journal 
affirms  that  this  parasitic  disease  does  not  attack  sheep,  oxen,  or  horses, 
and  that  beef  is  the  safest  of  all  descriptions  of  food,  as  no  parasites  have 
ever  been  discovered  in  it.  They  have  not  been  found  in  the  blood  of 
animals  whose  muscles  are  liable  to  their  attacks. 

Reyber  relates  that,  in  the  year  1862,  a  series  of  cases  of  illness  to  the 
number  of  thirty  occurred  in  Plauen,  as  the  result  of  the  use  of  pork  con- 
taining trichinae.  Among  the  symptoms  were  great  languor,  loss  of 
appetite,  fever,  and  pains  in  the  muscles  of  the  arms  and  legs.  The  effects 
spread  like  an  epidemic.  A  female  patient  under  Virchow  died,  at 
Dresden,  with  typhoid  and  rheumatic  symptoms.  When  the  body  was 
inspected,  trichina?  were  found  in  her  muscles.  On  inquiry,  it  was  ascer- 
tained that,  four  weeks  before,  a  diseased  pig  had  been  killed  and  eaten  in 
the  town  in  which  she  resided;  the  butcher  who  killed  it  suffered,  but  this 
woman  alone  died  from  the  effects.    ('Ann.  d'Hyg.,'  Oct.,  1863,  p.  471.) 
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Pietra  Santa  relates  that  at  a  nuptial  festival  at  Wiesbaden,  twenty- 
persons  partook  of  the  food  placed  on  the  table.  In  the  evening  the  bride 
was  suddenly  seized  with  symptoms  of  poisoning,  and,  in  spite  of  medical 
assistance,  died  in  a  few  hours.  The  bridegroom  himself  suffered  from 
similar  symptoms,  and  died  after  two  days'  illness.  The  other  guests  were 
not  seriously  affected.  A  physician-expert,  who  examined  the  case,  found 
trichina?  in  the  body  of  the  deceased,  as  well  as  in  certain  articles  of  food 
prepared  from  pork,  which  had  been  served  at  the  table  ('  Ann.  d'Hyg.,' 
1864,  p.  321).  The  fact  that  only  two  out  of  the  party  suffered  from 
symptoms  resembling  poisoning,  and  that  one  died  rapidly,  was  calculated 
to  excite  grave  suspicion.  The  real  cause  of  death  in  these  two  persons 
does  not  appear  to  have  been  clearly  traced  to  the  trichinous  food.  Sudden 
deaths  from  trichinous  food  are  not  common. 

Trichinous  disease  appears  to  have  been  prevalent  in  Germany.  It  is 
stated  in  addition  to  the  cases  above  given,  that  in  1862  thirty-eight 
persons  in  Kalbe  suffered  severely  from  the  use  of  such  food,  and  of  these 
eight  died  from  the  effects.  In  1878  a  fatal  outbreak  of  trichinosis  is  stated 
to  have  occurred  on  board  the  training  ship  Comwall,ljmg  in  the  Thames. 

Schultze  refers  to  other  groups  of  cases,  which,  however,  do  not  appear 
to  have  been  attended  with  great  fatality.  In  Magdeburg,  Neustadt,  and 
Buckau,  over  a  period  of  five  years  1858-62,  from  three  to  four  hundred 
cases  of  illness  were  traceable  to  this  cause.  ('Die  Trichinen  Krankheit,' 
Casper's  '  Vierteljahrsschr.'  1864,  p.  278.)  In  Burg  more  than  fifty 
persons  suffered,  and  eleven  died.  Other  fatal  cases  have  been  reported. 
In  1864,  a  whole  family  was  poisoned  at  New  York,  and  one  member 
died  from  eating  part  of  a  ham,  which,  on  microscopic  examination,  was 
found  to  be  full  of  trichina?.  Death  was  referred  by  the  medical  attendant 
to  this  cause.  There  were  two  outbreaks  of  this  disease  in  Massachusetts 
in  1870.  Out  of  six  persons  who  ate  of  the  noxious  food,  one  died. 
('Lancet,'  1871,  I.  515  and  711.)  In  May,  1865,  Senator  Dittmere  of 
Lubeck  and  his  family,  consisting  of  seven  persons,  Avei'e  seized  with  symp- 
toms resembling  irritant  poisoning  some  time  after  eating  a  ham  which  had 

..  Fig.  46. 

Tiff.  45. 


Single  Trichina  spiralis  from  lniman  muscle, 
magnified  150  diameters. 

This  was  taken  from  a  case  which  proved 
fatal  in  six  weeks.  The  worm  was  found  to 
be  l-20th  of  an  inch  in  lengt'.). 


Trichina  spiralis  encysted  in  pork. 

This  engraving  represents  the  completely  en- 
cysted worm  in  horizontal  sections,  showing  six 
stumps,  which  proves  that  the  worm  lies  in  three 
convolutions  when  it  has  attained  its  full  size. 


been  smoked  but  not  cooked.  On  examination  it  was  found  to  be  loaded 
with  trichina-.  Four  of  those  attacked  died.  ('Med.  Times  and  Gaz.,' 
1865,  I.  p.  562.) 
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It  is  probable  tbat  some  unexplained  cases  of  illness  or  death  from 
irritation  of  the  stomach  and  bowels,  simulating  chronic  irritant  poisoning, 
may  have  been  the  result  of  eating  trichinons  food.  Medical  men  have 
been  unable  to  group  the  symptoms  under  any  known  form  of  disease, 
while  the  marks  of  irritation  in  the  mucous  membrane  of  the  bowels  have 
given  strength  to  the  supposition  that  poison  must  have  been  taken  by  the 
deceased,  although  chemical  analysis  had  failed  to  show  the  presence  of 
any  ordinary  poison  in  the  fluids  and  solids  of  the  body.  In  the  course  of 
many  years'  practice,  the  author  met  with  several  cases  of  this  descrip- 
tion, and  there  has  been  sometimes  manifested  a  disposition  to  doubt  the 
accuracy  of  chemical  analysis.  [These  may,  howevei',  have  been  cases  of 
ptomaine  poisoning.- — Ed.]  Liickehas  related  a  series  of  fatal  cases  which 
occurred  in  1845,  attributed  at  the  time  to  poison,  which,  as  he  suggests, 
were  most  probably  caused  by  the  use  of  trichinons  food.  (Casper's 
'  Vierteljahrsschr.'  1804,  p.  102.)  As  means  of  distinction  from  irritant 
poisoning  may  be  pointed  out  the  long  time  which  commonly  elapses 
between  the  taking  of  the  food  and  the  commencement  of  the  symptoms. 
The  pain,  vomiting,  and  purging  are  comparatively  slight :  the  pain  is  in 
the  bowels  rather  than  in  the  stomach,  and  peritonitis,  pneumonia,  and  fever 
are  not  commonly  results  of  the  action  of  irritant  poisons,  while  they  appear 
to  be  constant  symptoms  in  trichinosis.  The  absence  of  ordinary  poison 
in  the  food,  in  the  urine,  and  in  the  evacuations,  at  any  stage,  may  also  be 
taken  as  conclusive  evidence  against  irritant  poisoning  in  its  usual  form. 

In  suspected  cases,  if  any  of  the  food  can  be  obtained,  this  must  be 
examined  for  the  parasite  by  the  aid  of  the  microscope.  If  the  case  proves 
fatal,  the  voluntary  muscles  of  the  deceased  must  undergo  a  similar 
examination.  In  the  '  Canada  Medical  Journal '  for  1870—1,  Edwards 
published  a  full  account  of  the  best  methods  of  detecting  trichinae  in 
the  flesh  of  man  and  animals.  The  annexed  engravings  are  from  his 
photographs  of  the  worms  in  sitit  in  human  and  animal  muscle. 

In  some  cases  which  occurred  at  Montreal  the  cause  of  the  symptoms 
was  at  first  obscure,  but  Edwards  not  only  found  trichinae  in  a  slice  of 
ham  which  had  been  eaten,  but  in  the  muscles  of  two  of  the  patients 
who  recovered.  He  removed  about  five  grains  of  muscular  tissue  from 
the  gastrocnemius  muscle,  and  twelve  grains  from  the  tibialis  posticus. 
In  both  of  these  portions  of  muscle,  about  forty  worms  were  found. 
(Op.  cit.  p.  517.  See  also  Thudichum's  '  Keport  to  Privy  Council  for 
1864-5.')  The  subjoined  engraving  (fig.  47)  represents  a  section  of 
human  muscle,  from  one  of  the  fatal  cases  at  Hamilton.  Two  genera- 
tions of  Avorms  are  visible 
in  this  muscle,  those  in 
the  spiral  form  being  a 
young  generation,  while 
the  upper  curl  on  the 
right  is  the  only  portion 
in  focus  of  a  large  worm, 
which  lies  closely  curled 
up  and  is  slightly  en- 
cysted. 

Putrescent  Food. — The 
effects  of  disease  on 
animal  food  must  not  be 
confounded  with  those  which  result  from  decay  or  putrefaction.  The  flesh 
of  the  most  healthy  animal  is  rendered  unfit  for  food  when  it  has  passed 
into  a  putrescent  state.    It  is  not  merely  unwholesome  but  highly  irritant 


Fig.  47. 


'J'rieLiua  spiralis  in  human  muscle,  magnified  150  diameters. 
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causing  rapidly  vomiting,  purging,  pain,  and  other  synq^toms  of  a  severe 
kind.  Fortunately  these  symptoms  lead  at  once  to  the  expulsion  of  the 
noxious  food  from  the  body,  and  the  person  then  recovers:  the  young,  the 
old,  and  the  infirm  may,  however,  be  so  prostrated  by  vomiting  and  purging', 
that  they  may  sink  from  exhaustion.  Animal  matter  in  a  state  of  partial 
decay,  or  in  the  transition  stage  of  putrefaction,  must  be  regarded  as  of  a 
poisonous  nature.  Much  of  the  cheap  butcher's  meat  sold  to  the  poor  is 
in  a  state  of  decay.  In  one  year  114,000  pounds  of  diseased,  and  76,000 
pounds  of  putrid  meat,  were  seized  and  condemned,  in  the  City  of  London 
alone.  In  1851,  the  family  of  a  surgeon  near  London  were  all  affected 
with  symptoms  resembling  irritant  poisoning',  after  having  partaken  of 
a  hare  which  had  been  stewed  in  a  clean  earthen  vessel.  The  wife  was- 
seized  with  vomiting,  purging,  giddiness,  heat  in  the  throat,  and  general 
numbness,  with  inflamed  eyes.  Other  members  of  the  family  vomited,  and 
in  the  course  of  a  few  days  the  symptoms  disappeared.  The  vomited 
matter  consisted  of  portions  of  the  hare  partially  digested,  but  in  a  state- 
of  putrefaction,  so  that  there  was  abundant  evidence  of  sulphuretted 
hydrogen  in  the  liquid.  There  was  no  mineral  poison  of  any  kind,  although 
the  symptoms  were  rather  like  those  occasioned  by  arsenic.  It  had  been 
remarked  by  the  family  that  a  silver  spoon,  which  was  used  for  serving  out 
this  unwholesome  food,  was  turned  of  a  brown  colour,  no  doubt  from  the 
chemical  action  of  sulphuretted  hydrogen ;  and  this  may  be  taken  as  a  good 
domestic  test  of  the  putrefied  condition  of  such  food.  Nature  generally 
applies  an  appropriate  remedy  in  the  fact  that  the  food  itself  produces 
copious  vomiting  and  purging. 

Cases  of  this  kind  must  be  distinguished  from  those  in  which  poisoned 
game  is  sold  to  the  public.  The  game  may  be  quite  free  from  putrefaction, 
but  noxious  from  the  poisoned  grain  which  may  have  caused  death.  It 
is  a  common  practice  to  steep  grain  in  a  solution  of  arsenic,  previous  to 
sowing,  and  pheasants,  partridges,  and  other  birds  may  be  accidentally 
destroyed  by  eating  the  grain.  In  some  instances,  grouse  and  other  game 
are  maliciously  destroyed  by  the  laying  of  corn,  steeped  with  arsenic, 
strychnine,  or  other  poisons,  in  the  localities  where  the  birds  abound.. 
There  is  no  law,  except  the  Sale  of  Food  and  Drugs  Act,  1875,  to  prevent 
the  sale  of  poisoned  game  by  poulterers,  and  there  is  no  precaution 
which  can  be  taken  by  the  purchasers  except  by  observing  whether 
the  birds  have  or  have  not  been  shot.  (See  on  this  subject,  '  Ox  Poisons  ; * 
'Med.  Gaz.,' vol.  42,  p.  103.) 

Mr.  Taylor  directed  attention  (Sept.,  18(52)  to  the  serious  symptoms 
produced  by  Canadian  partridges  eaten  as  food.  A  lady  who  had  partaken 
of  this  food  was,  in  about  two  hours  and  a  half,  attacked  with  the  following 
symptoms.  She  had  sickness,  and  became  insensible ;  the  skin  was  coldr 
and  no  pulse  could  be  felt.  She  was  in  a  hopeless  state  for  some  hours, 
and  only  slowly  recovered.  The  birds  were  quite  fresh,  having  been 
packed  in  ice.  In  another  case  there  were  similar  symptoms,  with 
constriction  of  the  throat  and  great  pain.  Animals  were  made  ill  by  this 
food.  It  was  believed  that,  in  these  cases,  the  birds  had  not  been  killed 
by  poison,  but  that  their  flesh  had  been  rendered  poisonous  by  some 
vegetable  which  they  had  eaten.  It  is  stated  that  in  some  parts  of 
Australia  the  mutton  is  rendered  poisonous  by  reason  of  the  sheep  feeding* 
on  poisonous  plants.  ('  Med.  Times  and  Gaz.,'  1871,  I.  728.)  Pheasants 
which  feed  upon  the  kalmia  shrub  are  poisonous  when  eaten  as  food. 
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CHAPTER  26. 

opium — symptoms  appearances — its  action  on  infants — poisoning  by  poppies 

 bt  opiate  compounds — morphine  and  its  salts — process  for  detecting 

opium  and  its  principal  constituents  in  organic  mixtures — lactucarium. 

Opium. 

This  is  a  very  common  fatal  poison.  In  1891,  in  England  and  Wales,  171 
deaths  were  recorded  from  preparations  containing  opium. 

Symptoms. — The  symptoms  which  manifest  themselves  when  a  large 
dose  of  opium,  its  tincture,  or  any  of  its  preparations,  has  been  taken,  are  in 
general  of  a  uniform  character.  A  condition  of  pleasurable  mental  excite- 
ment, usually  of  very  short  duration,  is  experienced  ;  but  this  is  followed 
by  weariness,  headache,  incapacity  for  exertion,  a  sense  of  weight  in  the 
limbs,  diminution  of  sensibility,  giddiuess,  drowsiness,  a  strong  tendency 
to  sleep,  and  stupor  succeeded  by  perfect  insensibility,  the  person  lying 
motionless,  with  the  eyes  closed  as  if  in  a  sound  sleep.  In  this  state  he 
may  be  easily  roused  by  a  loud  noise,  and  made  to  answer  a  question ;  but 
lie  speedily  relapses  into  stupor.  In  a  later  stage,  when  coma  has  supervened 
with  stertorous  breathing,  it  will  be  difficult,  if  not  impossible,  to  rouse 
him.  The  pulse  is  at  first  small,  quick,  and  irregular,  the  respiration  hurried, 
the  skin  warm  and  bathed  in  perspiration,  sometimes  livid;  but  when  the 
person  becomes  comatose,  the  breathing  is  slow  and  stertorous,  and  the  pulse 
slow  and  full.  The  skin  is  occasionally  cold  and  pallid.  The  pupils 
in  the  early  stage  are  contracted ;  in  the  last  stage,  and  when  pro- 
gressing to  a  fatal  termination,  they  may  be  found  dilated.  In  a  case 
referred  to  the  author  in  1846,  one  pupil  was  contracted  and  the  other 
dilated.  They  are  commonly  insensible  to  light.  The  expression  of  the 
countenance  is  placid,  pale,  and  ghastly  ;  the  eyes  are  heavy,  and  the  lips 
are  livid.  Sometimes  there  is  vomiting,  or  even  purging ;  and,  if 
vomiting  takes  place  freely  before  stupor  sets  in,  there  is  great  hope  of 
recovery.  This  symptom  is  chiefly  observed  when  a  large  dose  of  opium 
has  been  taken  ;  and  it  may  then  be,  perhaps,  ascribed  to  the  mechanical 
effect  of  the  poison  on  the  stomach.  The  odour  of  opium  is  occasion- 
ally perceptible  in  the  breath.  Nausea  and  vomiting,  headache,  loss 
of  appetite,  and  lassitude,  often  follow  on  recovery.  In  cases  likely 
to  prove  fatal,  the  muscles  of  the  limbs  feel  flabby  and  are  relaxed,  the 
lower  jaw  drops,  the  pulse  is  feeble  and  imperceptible,  the  sphincters 
are  relaxed,  the  pupils  are  unaffected  by  light,  the  temperature  of  the  body 
is  low,  there  is  a  loud  mucous  rattle  in  breathing,  and  convulsions  are 
sometimes  observed  before  death,  but  more  commonly  in  children  than  in 
adults.  One  of  the  marked  effects  of  this  poison  is  to  suspend  all  the 
secretions,  except  that  of  the  skin.  Even  during  the  lethargic  state,  the 
skin,  although  cold,  is  often  copiously  bathed  in  perspiration.  The 
contracted  state  of  the  pupils  has  been  considered  to  furnish  a  valuable 
distinctive  sign  of  poisoning  by  opium  or  the  salts  of  morphine.  In  relying 
upon  it,  it  is  necessary  to  bear  in  mind  the  fact  pointed  out  by  Wilks, 
that,  in  apoplexy  seated  in  the  Pons  Varolii,  the  pupils  are  also  con- 
tracted.   He  describes  two  cases  of  this  form  of  apoplexy  which  were 
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mistaken  for  poisoning  by  opium  in  consequence  of  this  state  of  the 
pupils.  ('Med.  Times  and  Gaz.,'  1863,  I.  214.)  In  carbolic  acid  poison- 
ing the  pupils  are  much  contracted,  though  seldom  so  minutely  as  in 
opium  poisoning  ;  and  there  is  coma  and  stertorous  breathing.  As  a  rule 
the  peculiar  odour  of  carbolic  acid  in  the  breath  will  prevent  any  mistake 
as  to  the  nature  of  the  case. 

These  symptoms  usually  commence  in  from  half  an  hour  to  an  hour 
after  the  poison  has  been  swallowed.  Sometimes  they  come  on  in  a  few 
minutes,  especially  in  children,  and  at  other  times  their  appearance  is 
protracted  for  a  long  period.  In  a  case  reported  by  Skae,  the  person 
was  found  totally  insensible  in  fifteen  minutes.  As  we  might  expect,  from 
the  facts  connected  with  the  absorption  of  poisons,  when  the  drug  is  taken 
in  the  solid  state,  the  symptoms  are  commonly  more  slow  in  appearing 
than  when  it  is  dissolved  in  water  or  alcohol.  In  a  case  which  occurred  at 
Liverpool,  in  1863,  a  lady  took,  on  an  empty  stomach,  a  large  dose  (sup- 
posed to  have  been  one  ounce  and  a  half)  of  laudanum.  No  symptoms 
of  narcotic  poisoning  appeared  for  four  hours  and  a  half,  and  life  was 
protracted  for  twenty-two  hours. 

It  has  been  frequently  observed  that  a  person  has  recovered  from 
the  first  symptoms,  and  has  then  had  a  relapse,  and  died.  There  is 
some  medico-legal  interest  connected  with  this  state,  which  has  been 
called  secondary  asphyxia  from  opium,  although  there  appears  to  be  no 
good  reason  for  giving  to  it  this  name.  In  1843,  a  gentleman  swallowed 
a  quantity  of  laudanum,  and  was  found  labouring  under  the  usual 
symptoms.  The  greater  part  of  the  poison  was  removed  from  the 
stomach  by  the  pump,  and  he  so  far  recovered  from  his  insensibility  as  to 
be  able  to  enter  into  conversation  with  his  medical  attendants  ;  but  a 
relapse  took  place,  and  he  died  the  following  night.  The  case  of  the  Hon. 
Mrs.  Anson  (Jan.,  1859)  furnishes  another  illustration  of  this  singular 
condition.  This  lady  swallowed,  while  fasting,  an  ounce  and  a  half  of 
laudanum  by  mistake.  In  a  quarter  of  an  hour  emetics  were  given,  but 
she  did  not  vomit  for  half  an  hour ;  and  she  was  not  treated  medically 
for  two  hours  and  a  half.  The  matter  then  drawn  from  the  stomach  had 
no  smell  of  laudanum.  She  was  quite  unconscious,  and  had  lost  the  power 
of  swallowing.  After  remaining  in  this  comatose  state  for  upwards  of 
nine  hours,  the  patient  revived,  the  face  became  natural,  the  pulse  steady, 
the  power  of  swallowing  returned,  she  was  able  to  recognize  her  daughters, 
and,  in  a  thick  voice,  to  give  an  account  of  the  mistake  she  had  made.  This 
state  lasted  about  five  minutes  ;  the  torpor  then  returned,  she  again  sank 
into  profound  coma,  and  died  in  fourteen  hours  after  the  poison  had  been 
taken.  It  is  not  improbable  that,  in  these  cases,  death  may  be  occasioned 
by  the  accumulation  of  the  poison,  carried  by  the  absorbents  into  the 
system  ;  i.e.  the  morphine  may  be  more  rapidly  carried  into  the  system 
than  it  is  eliminated  from  it.  A  remarkable  case  illustrative  of  this 
remittent  form  of  poisoning  by  opium  has  been  published.  ('Dublin  Med. 
Press,'  Dec.  24,  1845,  p.  406.)  In  compound  poisoning,  where  laudanum 
is  one  of  the  ingredients,  it  may  be  expected  that  symptoms  of  narcotic 
poisoning  will  first  show  themselves.  In  one  case  a  woman,  set.  22,  swallowed 
a  packet  of  Battle's  Vermin  Killer,  and  immediately  afterwards  two  drachms 
of  laudanum,  and  then  half  a  drachm  of  red  precipitate.  In  three  hours 
she  was  found  to  be  suffering  from  narcotic  poisoning  alone.  None  of  the 
effects  of  strychnine  had  been  produced,  and  there  was  no  irritation  from 
the  mercurial  poison.  Emetics  were  given,  and  the  stomach-pump  used. 
By  this  a  quantity  of  Battle's  powder  and  red  precipitate  were  removed 
+'rom  the  stomach.  Albumen  was  given,  and  the  woman  slowly  recovered. 
('  Lancet,'  1871,  II.  p.  907.)    It  was  inferred  that  the  opium  had  here 
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prevented  the  action  of  strychnine.  It  would  have  been  more  satisfactory 
if  the  powder  drawn  from  the  stomach  had  been  examined,  and  strychnine 
found  in  it,  as  opium  is  not  an  antidote  for  strychnine.  There  were  no 
symptoms  of  poisoning  by  strychnine  at  any  time,  although  three  hours 
had  elapsed  befoi^e  remedies  could  be  applied.  Among  the  occasional 
symptoms  of  opium  poisoning  are  vomiting-,  coming  on  soon  after  the 
poison  has  been  taken  ;  and  itching  of  the  skin,  with  a  rash.  Rarely  an 
unusual  period  elapses  between  the  taking  of  the  poison  and  the  mani- 
festation of  narcotic  symptoms.  Christison  mentions  a  case  in  which  the 
stage  of  excitement  lasted  eighteen  hours  before  somnolence  set  in.  ('  On 
Poisons.')  In  another  case,  which  proved  fatal,  the  interval  was  fourteen 
hours.    ('Brit.  Med.  Jour.,' March  20,  1868.) 

Persons  may  by  habit  take  enormous  doses  of  opium  (opium-eating) 
with  comparative  impunity ;  and  as  much  as  half  a  pint  of  laudanum  has 
been  taken  per  diem  for  long  periods. 

Appearances. — In  a  case  which  proved  fatal  in  fifteen  hours,  the  vessels 
■of  the  head  were  found  unusually  congested  throughout.  On  the  surface 
of  the  fore  part  of  the  left  hemisphere  of  the  brain  there  was  an  ecchymosis, 
apparently  produced  by  the  effusion  of  a  few  drops  of  blood,  and  there  were 
numerous  bloody  points  on  its  cut  surface  : — there  was  no  serum  collected 
in  the  ventricles.  The  stomach  was  healthy.  Fluidity  and  a  dark  colour 
of  the  blood  are  mentioned  as  common  appearances  in  cases  of  poisoning  by 
opium.  There  is  also  engorgement  of  the  lungs:  most  frequently  observed, 
according  to  Christison,  in  those  cases  which  have  been  preceded  by  con- 
vulsions. (Op.  cit.  p.  732.)  Among  the  external  appearances  there  is 
often  great  lividity  of  the  skin.  Extravasation  of  blood  on  the  brain  is 
rarely  seen; — serous  effusions  in  the  ventricles,  or  between  the  membranes, 
are  sometimes  met  with.  The  stomach  is  so  seldom  found  otherwise 
than  in  a  healthy  state,  that  the  inflammatory  redness  said  to  have 
been  occasionally  seen  may  have  been  due  to  accidental  causes.  When 
tincture  of  opium  has  been  taken  and  retained  in  the  stomach,  in- 
creased redness  of  the  mucous  membrane  may  be  produced  by  the  alcohol 
alone.  In  a  case  of  poisoning  by  a  large  dose  of  tincture  of  opium,  the 
following  appearances  were  found  twelve  hours  after  death  :  the  body 
was  warm  and  rigid,  and  the  stomach  healthy,  containing  a  quantity  of 
gruel-like  fluid,  without  any  smell  of  opium.  The  intestinal  canal  and 
all  the  other  viscera  were  healthy.  The  veins  of  the  scalp,  as  well  as  of  the 
dura  mater  and  sinuses,  were  gorged  with  blood ;  but  there  was  no 
effusion  in  any  part  of  the  brain.  The  contents  of  the  stomach  yielded  no 
trace  of  morphine  or  meconic  acid,  but  there  was  no  doubt  that  death  had 
been  caused  by  opium,  taken  on  the  previous  night.  ('  Med.  Gaz.,'  vol.  37, 
p.  235.)  A  case  was  the  subject  of  a  trial  at  the  Aberdeen  Autumn 
Circuit,  Sept.,  1853,  in  which  a  child,  aged  six  months,  died  in  a  few  hours 
from  a  dose  of  sixty  drops  of  wine  of  opium.  The  brain  was  congested  to 
a  marked  extent.  Although  the  dose  was  comparatively  large,  and  death 
rapid,  there  was  no  decided  indication  of  the  presence  of  opium  in  the 
.stomach.  From  this  account  of  the  appearances  in  the  dead  body,  it  will 
be  seen  that  there  is  nothing  but  a  fulness  of  the  vessels  of  the  brain  that 
can  be  looked  upon  as  specially  indicative  of  poisoning  by  opium,  and  even 
this  is  not  always  present.  A  congested  condition  of  the  brain,  however, 
if  it  exists,  can  furnish  no  evidence  of  poisoning  when  taken  alone,  since  it 
is  so  frequently  found  as  a  result  of  morbid  causes  in  otherwise  healthy 
subjects. 

Quantity  required  to  destroy  life. — The  medicinal  dose  of  opium,  in  extract 
or  powder  for  a  healthy  adult,  varies  from  half  a  grain  to  two  grains. 
Five  grains  would  be  a  fatal  dose  to  most  persons.    The  medicinal 
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dose  of  the  tincture  is  from  ten  to  forty  minims.  One  fluid  ounce  of  the 
tincture  of  opium  of  the  British  Pharmacopoeia  (laudanum)  contains  the 
soluble  matter  of  thirty-three  grains  of  opium.  This  is  in  about  the  pro- 
2)ortion  of  fourteen  and  a  half  minims  of  the  tincture  to  one  grain  of  dry 
opium.  The  smallest  dose  of  solid  opium  which  has  been  known  to  prove 
fatal  to  an  adult,  was  in  the  case  of  a  man,  set.  32,  who  died  very  speedily 
in  a  convulsive  fit,  after  having  taken  two  pills,  each  containing  about  one 
grain  and  a  quarter  of  extract  of  opium.  This  quantity  is  equivalent  to 
four  grains  of  crude  opium.  ('  Med.  Gaz.,'  vol.  37,  p.  236.)  The  smallest 
fatal  dose  of  the  tincture  recorded  in  an  adult,  is  two  ordinary  fluid  drachms. 
('  Ed.  Med.  and  Surg.  Jour.,'  July,  1840,  p.  151.)  The  patient  was  a  robust 
man,  set.  56  ;  he  swallowed  the  tincture  at  ten  in  the  evening,  and  died 
under  the  usual  symptoms  on  the  following  morning,  the'case  having  lasted 
only  twelve  hours.  The  quantity  actually  swallowed,  however,  appears  to 
be  involved  in  some  doubt ;  for  it  is  subsequently  stated  that  half  an  ounce 
of  laudanum  may  have  been  taken.  In  another  case  a  lady  died  from  a 
dose  of  two  drachms  of  laudanum  mixed,  it  was  supposed,  with  chloroform. 
Large  doses  of  the  tincture  have  frequently  been  taken  without  proving 
fatal.  The  author  has  elsewhere  recorded  a  case  in  which  five  ounces  of 
laudanum  were  taken  even  without  producing  sleep,  and  the  patient 
recovered.  ('Guy's  Hosp.  Rep.,' 1850,  p.  220.)  The  editor  has,  Iioav- 
ever,  known  three-quarters  of  a  grain  of  opium  in  solution  kill  an  aged 
woman. 

Action  of  Opium  on  Infants. — In  connection  with  this  subject,  it  is 
important  for  a  medical  jurist  to  bear  in  mind  that  infants  and  young 
persons  are  liable  to  be  killed  by  small  doses  of  opium,  and  they  appear  to  be 
peculiarly  susceptible  of  the  effects  of  this  poison.  A  child,  four  months 
old,  was  nearly  killed  by  the  administration  of  one  grain  of  Dover's  powder, 
containing  only  one-tenth  part  of  a  grain  of  opium ; — the  child  suffered 
from  stupor  and  other  alarming  symptoms.  In  1822,  four  grains  of 
Dover's  powder  (containing  two-tifths  of  a  grain  of  opium)  were  given 
to  a  child  four  years  and  a  half  old.  It  soon  became  comatose,  and  died 
in  seven  hours.  Death  was  referred  to  inflammation  of  the  throat,  but 
there  was  no  doubt,  from  the  evidence,  that  death  Avas  caused  by  the  opiate 
medicine.  Thorn  met  with  the  case  of  an  infant  only  three  days  old, 
to  which  ten  grains  of  Dover's  powder  (containing  one  grain  of  opium) 
were  given  by  mistake.  It  suffered  from  the  usual  symptoms,  but  survived 
for  the  long  period  of  forty-four  hours.  Kelso  met  with  an  instance  in 
which  a  child,  nine  months  old,  was  killed  in  nine  hours  by  four  drops 
(?  minims)  of  laudanum,  equal  to  about  one-fourth  part  of  a  grain  of 
opium  ;  it  was  much  convulsed  before  death.  A  case  is  referred  to  in  the 
'Medical  Gazette,'  in  which  two  drops  (?  minims)  of  laudanum,  equal  to 
about  the  seventh  part  of  a  grain  of  opium,  killed  an  infant.  A  nurse  gave 
to  an  infant,  five  days  old,  two  drops  (?  minims)  of  laudanum,  at  about  three 
o'clock  in  the  morning.  Five  hours  afterwards  the  child  was  found  by 
the  medical  attendant  in  a  state  of  narcotism.  It  Avas  revived  by  a  cold 
bath,  but  a  relapse  came  on,  and  it  died  the  same  eA'ening,  about  eighteen 
hours  after  the  poison  had  been  given  to  it.  On  inspection,  the  brain  and 
abdominal  viscera  were  found  in  a  healthy  state,  and  there  was  no  smell 
of  opium  in  the  stomach.  ('  Prov.  Med.  Jour.,'  Oct.  28,  1846,  p.  519.) 
The  fatal  dose  here,  as  in  the  former  case,  was  equal  to  one-seventh  part 
of  a  grain  of  opium.  An  infant,  seven  days  old,  died  in  eighteen  hours 
from  the  effects  of  one  minim  of  the  tincture,  or  one-fifteenth  part  of  a  grain 
of  opium.  ('  Lancet,'  1854,  I.  p.  419.)  Coma  Avith  the  usual  symptoms 
Avas  complete  in  half  an  hour.  On  inspection,  the  heart  Avas  found  dis- 
tended with  black  liquid  blood :  the  lungs  Avere  collapsed  but  not  con- 
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gested.  The  brain  was  congested,  but  there  was  no  effusion  either  into 
the  ventricles  or  on  the  surface.  (See  also  'Med.  Times  and  Gaz.,' 
1854,  I.  p.  386.)  The  smallest  fatal  dose  recorded  (in  an  infant)  was 
in  a  case  communicated  by  Edwards  of  Liverpool  (Nov.,  1857).  An 
infant,  four  weeks  old,  died  from  the  symptoms  of  poisoning  by  opium,  in 
seven  hours  after  a  dose  of  paregoric  elixir,  equivalent  to  one-ninetieth 
of  a  grain  of  opium,  had  been  administered  to  it.  With  a  knowledge  of 
these  facts,  it  is  not  surprising  that  infants  are  occasionally  destroyed  by 
opium  under  circumstances  in  which  an  adult  would  not  suffer.  In  Dec.,. 
1860,  an  inquiry  took  place  at  Chester  respecting  the  death  of  a  child, 
aged  six  weeks,  under  the  following  circumstances.  A  fomentation  com- 
posed of  laudanum  and  gin  was  applied  to  the  side  of  the  mother,  and  the 
child  was  put  to  the  breast  shortly  afterwards.  The  child  fell  into  a  sleep 
from  which  it  did  not  awaken,  and  died,  in  spite  of  treatment,  the  next 
morning.  The  cause  of  death  was  left  obscure;  but  it  is  not  improbable 
that  the  child  drew  a  quantity  of  laudanum  into  its  mouth,  sufficient  to 
destroy  life.  ('Med.  Times  and  Gaz.,'  1861,  I.  p.  70.)  In  some  instances, 
infants  have  been  found  to  manifest  an  astonishing  power  of  recovery. 
An  infant  of  six  months  recovered  after  having  had  administered  to  it  ten 
grains  of  Dover's  powder,  equal  to  one  grain  of  opium  ('  Lancet,'  1850, 
I.  p.  698)  ;  and  in  Jan.,  1852,  an  infant  of  nine  months  recovered  under 
treatment  from  a  dose  of  two  teaspoonfuls  of  laudanum,  given  by  mistake. 
This  quantity  left  by  evaporation  four  grains  of  an  impure  extract  of  opium 
In  1860,  an  infant  of  between  two  and  three  months  old  recovered  after 
five  grains  of  opium  had  been  given  to  it  by  mistake  for  rhubarb.  Hays 
met  with  a  case  in  which  a  child,  not  quite  six  years  old,  swallowed  a 
powder  containing  seven  and  a  half  grains  of  opium  mixed  with  powdered 
chalk.  The  child  was  not  seen  until  fourteen  hours  afterwards.  It  was 
at  first  excited  :  there  had  been  no  vomiting.  The  narcotism  was  at  no 
time  very  profound  :  it  gradually  subsided,  and  at  the  end  of  three  days 
the  child  had  recovered.    ('  Am.  Jour.  Med.  Sci.,'  April,  1859,  p.  367.) 

Period  at  which  death  takes  place. — It  has  been  remarked  that  most 
cases  of  poisoning  by  opium  prove  fatal  in  from  about  six  to  twelve  hours. 
Those  persons  who  recover  from  the  stupor,  and  survive  longer  than  this 
period,  generally  do  well ;  but  from  cases  above  related  it  would  seem  that 
there  may  be  a  partial  recovery,  or  a  remission  of  the  symptoms,  and  after- 
wards a  relapse.  The  symptoms,  however,  generally  progress  steadily  to 
a  fatal  termination  ;  or  the  stupor  suddenly  disappears,  vomiting  ensues, 
and  the  person  recovers.  Several  instances  are  recorded  of  this  poison 
having  destroyed  life  in  from  seven  to  nine  hours.  One  occurred  within  the 
author's  knowledge,  in  which  an  adult  died  five  hours  after  taking  the 
drug.  Christison  met  with  a  case  which  could  not  have  lasted  above 
five,  and  another  is  mentioned  by  him  which  lasted  only  three  hours. 
Barwis  met  with  the  case  of  an  adult  which  proved  fatal  in  three  hours 
and  a  half.  Nearly  two  ounces  of  laudanum  had  been  taken ;  but  there 
was  no  smell  of  opium  in  the  stomach  when  inspected  thirty  hours  after 
death.  One  case  proved  fatal  in  two  hours  and  a  half.  (Beck,  '  Med. 
Jur.'  p.  873.)  Procter  communicated  to  the  author  the  case  of  a  female, 
set.  50,  who  swallowed  an  ounce  of  the  pharmacopceial  tincture,  and  died 
from  the  effects  in  less  than  two  hours.  Opium  was  found  in  the  stomach. 
The  only  appearance  in  the  body  was  a  congested  state  of  the  membranes  of 
the  brain.  One  of  the  most  rapid  cases  of  death  yet  reported  Avas  that  of 
a  soldier  who  was  accidentally  poisoned  in  the  Hospital  of  Val-de-Grace. 
It  appears  that  he  swallowed  by  mistake  about  an  ounce  of  laudanum,  antl 
it  is  stated  that  he  died  in  convulsions  in  three-quarters  of  an  hour.  ('  Jour, 
de  Med.,'  Oct.,  1846,  p.  475.    For  a  similar  case,  see  '  Med.  Gaz.,'  vol.  45, 
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p.  743.)  It  is  possible  that  the  drug  may  destroy  life  even  with  greater 
rapidity  than  this ;  but,  as  a  medico-legal  fact,  we  are  at  present  entitled 
to  state  that  it  has  destroyed  life  within  the  short  period  above  mentioned. 
On  the  other  hand,  the  cases  are  sometimes  much  protracted.  There 
are  several  instances  of  death  in  fifteen  or  seventeen  hours ;  and  among 
those  collected  by  Christison,  the  longest  lasted  twenty-four  hours. 

Poisoning  by  Poppies. 

The  heads  of  the  white  poppy,  grown  in  this  country,  possess  narcotic 
px*operties.  They  yield  an  inspissated  extract  called  English  opium,  which, 
according  to  Hennell,  contains  5  per  cent,  of  moi'phine.    The  white 
poppy-heads,  therefore,  yield  to  water,  in  the  form  of  decoction,  a  poisonous 
substance  capable  of  acting  deleteriously  on  children.    A  child  died  in 
■consequence  of  its  mother  having  administered  to  it  two  spoonfuls  of  water 
in  which  a  poppy-head  had  been  boiled.   ('  Med.  Times  and  Gaz.,'  1863,  II. 
|p.  75.)    Many  cases  of  poisoning  have  occurred  from  the  injudicious  use 
of  Syrup  of  poppies,  a  sweetened  decoction  of  the  poppy-heads.  This 
syrup  when  pure  is  said  to  contain  one  grain  of  extract  (opium)  to  one 
•ounce  (Thomson).    The  common  dose  of  it,  for  an  infant  three  or  four 
months  old,  is  half  a  drachm  ;  for  adults,  two  to  four  drachms.  There 
is  some  reason  to  believe  that  what  is  often  sold  by  many  druggists  under 
the  name  of  syrup  of  poppies  as  a  soothing  or  cordial  medicine  for  children, 
is  nothing  more  than  a  mixture  of  tincture  or  infusion  of  opium  with 
simple  syrup :  it  is  therefore  a  preparation  of  variable  strength.  This 
may  account  for  what  appears  to  many  persons  inexplicable,  namely,  that 
an  infant  may  be  destroyed  by  a  very  small  dose.    In  1841,  a  child 
six  months  old  is  said  to  have  died  from  the  effects  of  less  than  half 
a  teaspoonful  of  syrup  of  poppies  bought  at  a  druggist's.    This  is  the 
usual  medicinal  dose  for  a  child.    The  symptoms  of  narcotic  poisoning 
were  fully  developed  in  three-quarters  of  an  hour.    The  syrup  in  this  case 
probably  contained  tincture  of  opium.    Several  children  are  reported  to 
have  lost  their  lives  by  this  syrup  in  1837-8.    In  one  of  these  instances, 
a  teaspoonful  and  a  half  was  given.    Stupor  came  on  in  half  an  hour,  and 
the  child  died  the  following  day.     Pereira  mentions  a  case  in  which  a 
teaspoonful  proved  fatal  to  a  healthy  child.     The  author  met  with  two 
cases  which  occurred  in  1871,  in  one  of  which  a  child  eighteen  weeks  old 
died  in  twenty-six  hours  from  the  effects  of  a  teaspoonful,  and  the  other 
in  which  an  infant  five  weeks  old  was  killed  by  three-quarters  of  a 
teaspoonful  of  this  syrup.    It  is  in  all  cases  a  most  uncertain  preparation 
as  to  strength. 

Winslow's  '  Soothing  Syrup,'  called  also  '  Quietness,'  appears  to  be  a 
compound  resembling  syrup  of  poppies.  Its  effects  are  those  of  a  narcotic. 
Two  doses  of  this  caused  the  death  of  a  child  aged  fifteen  months,  with 
the  usual  symptoms  of  narcotic  poisoning  ('  Pharm.  Jour.,'  1872,  p.  618). 
An  analysis  of  this  syrup  showed  that  one  ounce  of  it  contained  neai'ly 
one  grain  of  morphine  with  other  opium  alkaloids  ('  Pharm.  Jour.,'  June, 
1872,  p.  975).  In  1893  a  sample  was  found  to  contain  only  one-tenth  of 
a  grain  per  fluid  ounce.  It  is  not  surprising  that  it  should  prove  fatal  to 
infants  in.  small  doses. 

Godfrey's  Cordial. 

This  is  chiefly  a  mixture  of  infusion  of  sassafras,  treacle,  and  tincture 
of  opium.  The  quantity  of  tincture  of  opium  contained  in  it  is  stated,  on 
the  authority  of  Paris,  to  be  one  drachm  in  six  ounces  of  the  mixture,  or 
half  a  grain  of  opium  to  one  fluid  ounce ;  but  it  is  probable  that,  like  the  so- 
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called  syrup  of  poppies,  its  strength  is  subject  to  variation.  A  case  has 
been  reported,  in  which  half  a  teaspoonful,  =  l-.'^nd  part  of  a  grain  of 
opium,  was  alleged  to  have  caused  the  death  of  an  infant. 

Dalby's  Carminative. 

This  is  a  compound  of  several  essential  oils  and  aromatic  tinctures  in 
peppermint  water,  with  carbonate  of  magnesium  and  tincture  of  opium. 
According  to  Paris  there  are  five  minims  of  the  tincture,  or  one-third  of  a 
grain  of  opium,  in  rather  more  than  two  fluid  ounces  of  this  mixture,  or  the 
one- sixth  of  a  grain  in  a  fluid  ounce.  The  formula  commonly  given  is — 
carbonate  of  magnesium  forty  grains,  oil  of  peppermint  one  minim,  of  nut- 
megs two  minims,  of  aniseed  three  minims,  tincture  of  opium  five  minims, 
spirit  of  pennyroyal  and  tincture  of  assafcetida  of  each  fifteen  minims,  tinc- 
ture of  castor  and  compound  tincture  of  cardamoms  of  each  thirty  minims, 
and  of  peppermint  water  two  ounces.  According  to  this  formula,  tincture 
of  opium  forms  about  the  l-200th  part  by  measure,  or  one  teaspoonful 
contains  about  the  l-50th  part  of  a  grain  of  opium.  Like  most  of  these 
quack-preparations,  it  varies  in  strength.  An  infant  is  reported  to  have 
been  destroyed  by  forty  drops  of  this  nosti'um,  a  quantity,  according  to  the 
strength  assigned,  equivalent  to  more  than  half  a  minim  of  the  tincture, 
or  about  l-75th  of  a  grain  of  opium.  Accidents  frequently  occur  from 
its  use,  partly  owing  to  ignorance,  and  partly  to  gross  carelessness  on 
the  part  of  mothers  and  nurses. 

The  quack  medicine,  known  under  the  name  of  Lococlc 's pulmonic  loafers, 
contains  opium.  A  boy,  aet.  4,  suffered  from  all  the  usual  symptoms  of 
poisoning  by  opium  as  a  result  of  eating  a  quantity  of  these  wafers  or 
lozenges.    ('Lancet,'  1860,  II.  p.  420.) 

Paregoric  Elixir.    (Compound  Tincture  of  Opium.) 

This  is  a  medicinal  preparation  of  proof  spirit,  opium,  benzoic  acid,  oil 
of  anise,  and  camphor.  Opium  is  the  active  ingredient,  and  of  this  the 
tincture  contains  one  grain  in  every  half  fluid  ounce.  In  one  case  of 
poisoning  by  this  tincture,  a  child,  aged  seven  months,  died  from  the 
effects  of  a  teaspoonful  (equal  to  one  quarter  of  a  grain  of  opium)  given 
in  two  doses  at  an  interval  of  a  day.  ('  Pharm.  Jour.,'  April,  1845.)  In 
another,  an  infant  of  five  weeks  recovered  from  a  similar  dose,  although 
no  treatment  was  resorted  to  for  nine  hours.  ('  Med.  Times  and  Gaz.,' 
1859,  II.  p.  145.)  An  infant  has  been  killed  by  a  dose  equivalent  to  not 
more  than  the  ninetieth  part  of  a  grain  of  opium. 

The  ammoniated  tincture  of  opium  is  compounded  of  opium,  saffron, 
benzoic  acid,  oil  of  anise,  strong  solution  of  ammonia,  and  rectified  spirit. 
It  contains  one  grain  of  opium  in  ninety-six  minims,  and  the  medicinal 
dose  is  from  half  a  fluid  drachm  to  one  drachm. 

Dover's  Powder.    (Compound  Powder  of  Ipecacuanha.) 

This  is  a  preparation  of  opium,  the  effects  of  which  on  infants  and 
children  have  been  already  described  (p.  378).  The  proportion  of  opium 
is  one-tenth  part,  or  one  grain  in  every  ten  grains  of  the  powder.  A  child 
has  been  killed  by  four  grains :  therefore  by  a  quantity  containing  about 
two-fifths  of  a  grain  of  opium.  A  child  at  fourteen  months  took  by 
mistake  six  grains  of  Dover's  powder — equivalent  to  six-tenths  of  a  grain 
of  opium — at  six  p.m.  In  a  quarter  of  an  hour  he  felt  drowsy,  and  fell 
asleep  ;  at  two  a.m.,  eight  hours  after  taking  the  poison,  he  had  severe 
convulsions ;  his  pupils  were  dilated,  and  his  pulse  was  slow  and  irregular. 
He  remained  insensible,  and  died  at  three  a.m.,  nine  hours  after  taking  the 
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powder.  (Brown  on  '  Poisons  in  the  Punjab,'  1863,  p.  71.)  On  the  other 
hand,  an  infant  of  nine  months  recovered  from  a  dose  of  five  grains. 
('  Med.  Times  and  Gaz.,'  1860,  I.  p.  506.)  Guy  reported  another  case,  in 
which  an  infant  of  six  months  recovered,  under  active  treatment,  from 
a  dose  of  ten  grains.  ('  Lancet,'  1850,  I.  p.  698.)  In  a  still  more  remark- 
able instance  of  recovery,  fifteen  grains  of  Dover's  powder  were  given 
to  an  infant  under  five  months  of  age.  The  mistake  was  discovered 
immediately,  and  by  active  treatment  the  child  recovered.  These  cases 
of  recovery  in  infants  must  be  regarded  as  exceptional. 

Black  Drop. 

This  is  a  preparation  of  opium,  in  which  the  morphine  is  combined 
with  acetic  acid,  and  very  little  meconic  acid  is  present.  In  the  Black 
drop,  according  to  Pereira,  verjuice,  the  juice  of  the  wild  crab,  is  employed 
as  a  solvent  instead  of  vinegar.  According  to  Neligan,  it  is  a  compound 
of  half  a  pound  of  opium  to  three  pints  of  the  expressed  juice  of  the  wild 
crab.  It  resembles  the  Acetum  Ojoii,  and  has,  according  to  different 
authorities,  from  two  to  four  times  the  strength  of  laudanum. 

Sedative  Solution  (Battley's). 

This  is  an  aqueous  solution  of  opium  containing  a  little  spirit  and  less 
meconic  acid  than  the  common  tincture.  ('  Pereii'a.')  It  is  considered 
to  have  three  times  the  strength  of  the  tincture  of  opium;  but  there  is 
so  great  a  difference  of  opinion  on  this  point,  that  Neligan  represents  it 
as  being  only  of  about  the  same  strength.  ('  Medicines,'  etc.,  p.  236.) 
He  states  that  it  is  composed  of  three  ounces  of  extract  of  opium,  six 
drachms  of  spirit,  and  as  much  distilled  water  as  will  make  up  two  pints. 
It  appears  to  be  in  some  cases  an  energetic  preparation.  One  drachm  and 
a  half  of  it  has  proved  fatal  to  a  lunatic,  and  twenty  minims  of  the  solution 
has  destroyed  the  life  of  an  old  woman.  A  medical  gentleman,  lying 
dangerously  ill  from  an  attack  of  dysentery,  took,  by  mistake,  about  seven 
drachms  of  Battley's  solution.  Within  five  minutes,  salt  and  water  with 
mustard  were  administered,  and  twenty-four  grains  of  sulphate  of  zinc. 
Vomiting  ensued  ;  the  emetic  was  repeated,  and  with  the  same  effect,  the 
fluid  evacuated  at  the  second  vomiting  having  the  usual  smell  of  opium. 
Half  a  drachm  of  ipecacuanha  was  subsequently  given  to  complete  the 
emptying  of  the  stomach.  Notwithstanding  repeated  vomiting,  symptoms 
of  narcotism  presented  themselves  speedily,  with  contraction  of  the  pupils, 
and  great  drowsiness — rendering  it  necessary  to  remove  the  patient 
from  bed  in  his  debilitated  state,  and  keep  him  constantly  moving  for 
about  seventeen  hours,  when  vomiting  came  on  spontaneously,  and 
he  was  put  to  bed  and  allowed  to  sleep.  The  original  disease  afterwards 
resumed  its  course  (complicated  by  an  attack  of  gastritis),  and  at  length 
terminated  favourably  ;  but  the  patient  had  no  recollection  of  what  had 
occurred  for  twenty-four  hours  after  the  administration  of  the  emetics ; 
and  it  appeared  to  his  medical  attendants  that  an  excited  state  of  mind 
remained  for  some  days  afterwards.  ('  Prov.  Jour.'  Jan.  28,  1846,  p.  42.) 
The  death  of  Dr.  Baddeley,  from  a  dose  of  this  medicine,  furnishes  an 
additional  proof  of  the  dangerous  uncertainty  of  its  strength. 

Chloeodtne. 

A  lady,  set.  23,  had  been  accustomed  to  take  the  liquid  for  the  relief  of 
pain,  in  doses  of  as  much  as  sixty  drops.  She  was  found  dead  in  bed,  and 
the  cause  of  death  was  referred  by  her  medical  attendant  to  her  having 
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taken  two  doses  without  letting  a  sufficient  interval  elapse  between  them. 
('  Lancet,'  1871,  II.  p.  697.)  According  to  E.  Smith,  chlorodyno  is  thus 
constituted: — Chloroform  four  fluid  drachms,  hydrochlorate  of  morphine 
twenty  grains,  ether  two  fluid  drachms,  oil  of  peppermint  eight  minims, 
prussic  acid  six  fluid  drachms,  mixture  of  gum  acacia  one  fluid  ounce, 
treacle  four  fluid  ounces.  (' Lancet,' 1870,  I.  72.)  There  is  reason  to 
believe  that  this  compound  is  not  uniform  in  composition.  According  to 
another  formula  the  tinctures  of  lobelia  and  capsicum,  sulphate  of 
atropine,  or  extract  of  belladonna,  and  extract  of  liquorice,  are  introduced. 
One  sample,  on  standing,  separated  into  two  liquids,  one  light  and  of  a 
pale  straw  colour,  and  the  other  heavy  and  of  a  brown  colour  and  syrupy 
consistency.  On  evaporation  it  left  half  of  its  weight  of  solid  residue  as 
saccharine  matter.  Another  sample  remained  in  a  thick  syrupy  state.  A 
fluid  drachm  of  the  first  sample  left  as  a  residue  twenty-seven  grains  of  a 
brown  saccharine  extract.  Prussic  acid  may  be  detected  in  it  by  the 
reaction  of  the  vapour  on  silver  nitrate.  Crystals  of  cyanide  of  silver  are 
obtained  after  some  time.  Morphine  may  be  detected  in  it  by  shaking  a 
portion  with  a  mixture  of  disulphide  of  carbon  and  iodic  acid.  The  disul- 
phide  acquires  a  pink  colour,  owing  to  the  separation  of  iodine  by  the 
morphine.  Deaths  from  chlorodyne  are  frequent.  Various  preparations 
contain  from  one  to  six  grains  of  hydrochlorate  of  morphine  per  fluid 
ounce.  According  to  the  editor  it  contains  about  three  grains  of  this  salt 
per  fluid  ounce,  and  the  prussic  acid  is  now  omitted. 

The  action  of  chlorodyne  on  the  pupils  is  not  uniform ;  and  this  want 
of  uniformity  of  action  lias  been  attributed  to  the  presence  of  atropine,  an 
alkaloid  the  presence  of  which  has  never  with  certainty  been  demon- 
strated in  chlorodyne.  Some  hold  that  in  small  doses  chlorodyne  does 
not  contract  the  pupils,  and  this  statement  is  in  accordance  with  the 
claims  of  its  inventor.  Others  hold  that  in  large  doses  the  nostrum 
does  not  cause  contraction.  No  precise  statement  can  be  made  on  this 
point.  Usually  in  fatal  and  dangerous  cases  there  is  contraction.  In  a 
case  which  occurred  at  Brighton  in  Sept.,  1891,  where  a  child  had 
chlorodyne  given  to  it,  and  the  child  was  subsequently  immersed  in  the 
sea,  there  was  dilatation  of  the  pupils.  (Betjy.  Green,  Lewes  Ass.,  Dec,  1891.) 
Dowse  records  the  following  case.  A  man  was  found  on  the  pavement, 
and  by  him  an  empty  one-ounce  bottle  of  Collis  Browne's  chlorodyne,  and 
his  breath  smelt  strongly  of  the  liquid.  The  countenance  was  livid  ;  the 
pulse  160  per  minute,  small  and  weak  ;  the  respiration  irregular;  and  the 
pupils  were  alternately  dilated  and  contracted.  Later  they  became  con- 
tracted for  half  an  hour.  The  patient  was  treated  early,  never  became 
absolutely  comatose,  and  recovered.  ('  Pharm.  Jour.,'  XL,  1869-70, 
p.  282.) 

Nepenthe. 

In  a  case  tried  at  the  Chester  Assizes,  the  nature  of  the  compound  sold 
under  the  above  name  was  a  subject  of  inquiry.  It  is  a  pale  sherry- 
coloured  liquid,  of  a  spirituous  odour,  with  the  smell  of  opium,  and  an 
acid  reaction.  It  contains  3*4  per  cent,  of  solid  matter,  consisting  chiefly 
of  a  purified  extract  of  opium  with  a  small  quantity  of  sugar.  It  also 
contains  a  trace  of  tannic  acid,  which  causes  a  darkening  of  the  liquid 
when  a  ferric  salt  is  added  to  it  for  the  detection  of  meconic  acid.  This 
disappears,  and  the  red  colour  of  ferric  meconate  is  brought  out  when  a 
small  quantity  of  diluted  sulphuric  acid  is  added  to  it.  Morphine  is  readily 
detected  in  it  by  shaking  with  iodic  acid  and  disulphide  of  carbon,  the 
disulphide  acquires  a  pink-red  colour.  It  may  be  regarded  as  a  purified 
alcoholic  solution  of  meconate  of  morphine,  with  a  little  excess  of  acid,  and 


384 


MORPHINE  AND  ITS  SALTS. 


of  about  the  same  strength  as  laudanum. '  It  has  a  similar  mode  of  action, 
A  very  small  quantity  has  sufficed  to  destroy  the  life  of  an  infant.  An 
infant  fourteen  days  old  died  under  the  following  circumstances.  Some 
dill-water  was  procured  at  a  druggist's,  and  it  was  put  into  a  bottle  which 
had  contained  nepenthe.  A  teaspoonf ul  was  given  to  the  infant.  It  soon 
fell  asleep,  and  died  in  a  short  time  under  all  the  symptoms  of  narcotic 
poisoning.    ('  Pharm.  Jour.,'  1872,  p.  779.) 

Morphine  and  its  Salt;-:. 

A  large  number  of  proprietary  medicines  contain  morphine  as  their 
essential  ingredient. 

Morphine  is  the  chief  poisonous  alkaloid  of  opium,  of  which  it  forms 
from  five  to  ten,  or  even  twenty  per  cent.  Good  opium  should  yield  ten 
per  cent,  of  the  alkaloid.    The  two  principal  salts  of  this  alkaloid  are  the 

HTDROCHLORATE  and  the  ACETATE. 

Symptoms. — The  symptoms  generally  commence  in  from  five  to  twenty 
minutes  after  the  dose  of  poison  (in  solution)  has  been  swallowed;  and 
they  closely  resemble  those  observed  in  poisoning  by  opium.  When  in- 
jected beneath  the  skin,  the  symptoms  may  appear  within  three  minutes. 
As  a  summary,  it  may  be  stated  that  the  symptoms  consist  in  dimness 
of  sight,  weakness  and  relaxation  of  the  muscular  system,  the  face  and 
hands  congested  and  of  a  livid  or  blueish  colour,  a  strong  tendency  to 
sleep,  stupor,  loss  of  consciousness,  coma,  stertorous  respiration,  and, 
more  commonly  than  in  poisoning  by  opium,  there  are  convulsions. 
According  to  Orfila,  in  nineteen-twentieths  of  all  cases  the  pupils 
will  be  found  strongly  contracted,  a  statement  which  is  correct :  the 
few  exceptional  cases  were  those  in  which  the  dose  was  excessive,  and 
the  symptoms  were  unusually  violent.  The  state  of  the  pupils  gave  rise 
to  a  great  difference  of  opinion  among  the  medical  witnesses  on  the 
trial  of  Castaing.  ('On  Poisons,'  2nd  ed.  p.  619.)  The  condition  of 
the  pulse  varies  greatly.  It  has  been  found  small  and  feeble,  sometimes 
full  and  slowr.  In  some  cases  there  is  great  irritability,  as  well  as 
itching  of  the  skin,  aud  irritability  of  the  bladder  with  difficulty  of 
passing  urine.  Vomiting  and  purging  have  been  met  with  in  those 
instances  in  which  the  dose  was  large.  In  one  case  of  morphine 
poisoning,  an  apothecary  was  able  to  walk  for  an  hour  and  a  half  after 
taking  75  grains  of  hydrochlorate  of  morphine.  (Hay's  '  Amer.  Jour.,' 
Oct.,  1862.) 

It  has  been  stated  that  morphine  in  large  doses  does  not  operate  as  a 
narcotic,  but  as  a  stimulant  to  the  nervous  centres,  causing  violent  con- 
vulsions. In  some  instances  the  convulsions  are  said  to  have  assumed  a 
tetanic  character,  resembling  those  caused  by  strychnine.  This  is  stated 
to  have  been  noticed  where  the  alkaloid  or  its  salts  had  been  used  hypo- 
dermically.  The  author  met  with  no  cases  to  support  the  theory,  but  many 
adverse  to  it.  It  has  been  alleged  that  the  tetanic  symptoms  of  strychnine 
are  not  to  be  distinguished  by  those  caused  by  large  doses  of  morphine. 
One  medical  authority  announced  that  all  the  symptoms  assigned  to 
poisoning  by  strychnine  in  Cook's  case  (Reg.  v.  Palmer)  might  be 
explained  by  supposing  that  he  had  taken  three  gi^ains  of  morphine.  We- 
must  wait  for  well  ascertained  facts  before  accepting  this  theory.  In 
1882,  a  woman  died  in  Guy's  Hospital  from  the  accidental  administration 
of  ten  grains  of  hydrochlorate  of  morphine,  in  mistake  for  quinine. 
Death  supervened  in  thirty  to  sixty  minutes,  without  the  manifestation! 
of  any  tetanic  symptoms. 

When  morphine  is  given  by  subcutaneous  injection  its  narcotic  effects- 
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are  manifested  more  speedily  than  when  the  drug  is  taken  internally  ; 
and  it  is  probable  that  a  smaller  dose  might  prove  fatal  in  the  former 
than  in  the  latter  case.  Death  from  the  hypodermic  injection  of 
morphine  salts  is  now  a  common  occurrence,  and  one-fourth,  or  even  one- 
sixth  of  a  grain  may  be  fatal  to  an  adult,  according  to  the  author's 
experience. 

Poisoning  by  morphine  may  take  place  as  the  result  of  external  appli- 
cation. In  1867,  a  woman,  suffering  from  cancer  of  the  breast  in  a  state 
of  ulceration,  applied  to  a  druggist  for  some  medicine  to  relieve  pain.  He 
applied  at  once  thirty  grains  of  morphine,  covering  with  it  the  surface  of 
the  ulcer.  The  woman  soon  afterwards  became  insensible.  When  seen 
by  a  medical  man  she  was  quite  unconscious — the  pupils  were  contracted, 
the  skin  very  cold,  the  pulse  full  and  compi-essible.  The  woman  was  then 
in  a  hopeless  state,  and  she  died  in  ten  hours  after  the  application  of  the 
morphine  to  the  breast.  The  druggist,  when  examined  at  the  inquest,  said 
that  in  his  judgment  the  application  was  right  and  proper,  and  in  spite 
of  medical  evidence  that  the  symptoms  and  death  were  referable  to 
absorption  of  morphine,  the  jury  returned  a  verdict  of  death  from  natural 
causes. 

Fatal  Dose. — Several  cases  are  known  in  which  a  dose  of  one  grain  of 
hydrochlorate  of  morphine  has  proved  fatal  to  adults  :  in  one  it  was  taken 
in  solution  ;  in  a  second  in  a  pill ;  in  a  third  in  a  powder ;  and  in  a  fourth 
it  was  administered  by  hypodermic  injection  into  the  tissue  under  the  skin 
of  the  forearm.    In  the  first  of  the  cases  ('  Ed.  Month.  Jour.,'  Sept.,  1845, 
p.  195),  the  morphine  was  taken  in  divided  doses,  in  six  hours.  The 
symptoms  and  appearances  were  of  the  usual  character,  and  insensibility 
came  on  rapidly.    The  patient  died  in  about  seven  hours.    The  second 
case  occurred  at  St.  Mary's  Hospital,  in  May,  1861  :  a  man,  a?t.  45,  died  in 
thirteen  hours  from  a  dose  of  one  grain  of  hydrochlorate  of  morphine, 
prescribed  in  a  pill  by  one  of  the  physicians.    The  symptoms  came  on  in 
about  three  hours,  and  were  of  a  well-marked  character.  No  morphine  was 
detected  in  the  stomach  or  other  organs,  and  its  operation  as  a  poison  was 
.ascribed,  without  any  apparent  ground,  to  disease  of  the  kidneys.    In  the 
third  case,  a  healthy  man,  ast.  52,  died  in  about  ten  hours  from  the  effects 
of  one  grain.    Three  hours  after  taking'  the  powder,  he  lost  the  senses  of 
smelling  and  hearing,  and  passed  rapidly  into  a  comatose  condition,  from 
which  he  did  not  recover  (case  of  Cordery,  Burnham,  March,  1863).  The 
practitioner  who  prescribed  the  morphine  alleged  that  he  had  given  only 
half  a  grain,  but  the  facts  of  the  case  were  adverse  to  this  statement. 
No  morphine  was  detected  in  the  stomach.    The  fourth  case  occurred  at 
the  Middlesex  Hospital,  in  1863.    One-third  of  a  grain  of  morphine  was 
injected  at  night  under  the  skin :  in  two  hours  the  injection  of  a  similar 
quantity  was  repeated.    On  the  next  morning  another  third  of  a  grain 
was  injected.    The  man  slept  quietly  for  two  hours.    He  then  took  some 
dinner,  and  talked  in  his  usual  way  ;  but  in  another  hour  he  became 
almost  suddenly  insensible,  and  in  two  hours  he  died,  the  narcotic  symptoms 
being  most  powerfully  developed.    The  editor  met  with  a  case  in  which 
two  doses,  each  of  half  a  grain  of  hydrochlorate  of  morphine,  taken  inter- 
nally, are  supposed  to  have  killed  a  hale  man  in  middle  life.    Morphine  was 
detected  in  minute  quantity  in  the  body  after  death.    Anstey  met  with  a 
case  in  which  three  grains  of  morphine  given  as  an  injection  per  rectum 
caused  death  in  sixteen  hours. 

The  hydrochlorate  is  thus  proved  to  be  a  powerful  poison  in  a  small 
dose ;  it  may  operate  either  quickly  or  slowly,  and  destroy  life  rapidly.  An 
infant  has  died  from  a  dose  of  one-twelfth  part  of  a  grain.  ('  Chem.  News,' 
Aug.  22,  1863,  p.  98.)    Christison  considers  that  one  grain  of  the  bydro- 
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chlorate  is  fully  equal  in  power  to  six  grains  of  the  best  Turkey  opium. 
A  grain  is  usually  considered  to  be  equal  to  ten  grains  of  good  opium. 
There  is  no  reason  to  suppose  that  the  acetate  is  less  potent ;  but  there 
are  some  remarkable  instances  of  recovery  where  such  a  result  could 
scarcely  have  been  anticipated.  In  the  'Lancet,'  for  1863,  I.  p.  8,  is 
reported  the  case  of  a  child  about  two  years  of  age,  who  recovered  from  a 
dose  of  one  gram  of  the  acetate.  The  medicinal  dose  for  an  adult  of  either 
of  these  salts  of  morphine  is  from  one-eighth  of  a  grain  to  one-half  grain. 
A  case  in  which  one  grain  of  the  acetate,  dispensed  by  mistake  in  a  pill, 
destroyed  the  life  of  a  lady,  is  reported.  ('Pharm.  Jour.,'  July,  1872, 
p.  16.)  Narcotic  symptoms  came  on  in  about  half  an  hour,  and  she  died 
in  nine  hours.  In  one  case  observed  by  the  editor  a  dose  of  twenty  grains 
destroyed  the  life  of  a  woman  in  about  half  an  hour;  and  when  subcu- 
taneously  injected  the  salts  of  morphine  may  kill  in  even  a  shorter  time. 

Appearances. — The  only  post-mortem  appearance  which  can  be  referred 
to  the  action  of  morphine  is  fulness  of  the  cerebral  vessels,  with,  occasion- 
ally, serous  effusion  and  bloody  points  on  a  section  of  the  brain  substance. 
This  poison  has  no  local  irritant  action,  and  it  therefore  leaves  no  marks 
of  its  operation  in  the  stomach  and  bowels.  An  account  of  the  appear- 
ances produced  by  an  overdose  of  sulphate  of  morphine  has  been  published 
by  Orfila  in  a  report  of  the  case  of  Dr.  Ellenberger  ('  Ann  d'Hyg.,'  1852, 
2,  359).  The  case  pi'eseuts  some  curious  features.  The  deceased  imagined 
that  he  had  discovered  a  certain  antidote  for  morphine  and  its  salts,  and 
proposed,  while  Orfila  was  at  Prague  in  Oct.,  1851,  to  swallow  the  poison 
and  the  antidote  in  his  presence.  Orfila  consented  to  witness  the  experi- 
ment. A  powder  was  produced,  which  was  found  to  have  a  bitter  taste, 
and  to  possess  some  of  the  chemical  properties  of  morphine,  evidently 
mixed,  however,  with  some  other  substance.  The  doctor  swallowed  about 
twenty-three  grains  of  this  powder,  and  immediately  afterwards  his  so- 
called  antidote,  which  was  a  fine  white  powder  having  a  sweetish  taste. 
He  did  not  suffer  from  any  symptoms  of  poisoning.  Orfila,  with  a  keen 
eye  to  the  practical  use  of  antidotes,  inquired  whether  he  had  ever 
allowed  a  certain  interval  to  pass  before  taking  the  remedy.  Ellenberger 
said  that  the  results  were  the  same.  Six  months  after  this  experiment, 
Ellenberger  died  from  a  dose  of  about  ten  grains  of  sulphate  of  morphine. 
He  had  taken  his  antidote,  but  not  until  a  considerable  interval  had 
elapsed.  A  minute  inspection  of  the  body  was  made,  and  the  principal 
appearance  was  a  well-marked  congestion  of  the  brain  and  its  membranes. 
There  were  traces  of  sulphate  of  morphine  in  the  stomach.  The  so-called 
antidote  was  examined,  and  found  to  consist  of  a  mixture  of  oxide  and 
carbonate  of  magnesium. 

Chemical  Analysis.  Opium. — There  are  no  means  of  detecting  opium 
itself,  either  in  its  solid  or  liquid  state,  except  by  its  smell  and  other 
physical  properties,  or  by  giving  a  portion  of  the  suspected  substance  to 
animals,  and  observing  whether  any  narcotic  effects  are  produced.  The 
smell  is  said  to  be  peculiar,  but  a  similar  smell  is  possessed  by  lactucarium 
(p.  390),  which  contains  neither  meconic  acid  nor  morphine.  The  odour 
is  a  good  concomitant  test  of  the  presence  of  the  drug,  whether  it  be  in  a 
free  state  or  dissolved  in  alcohol  or  water,  but  it  is  not  perceptible  when 
the  solution  is  very  much  diluted,  and  it  loses  its  characteristic  smell  by 
exposure.  The  odour  passes  off  when  an  opiate  liquid  is  heated  ;  it  also 
escapes  slowly  at  common  temperatures.  Again,  it  may  be  concealed  by 
other  odours,  or  the  drug  may  undergo  some  change  in  the  stomach  during 
life  that  may  rapidly  destroy  the  odour.  The  analysis  in  cases  of  poison- 
ing by  opium  is  therefore  limited  to  the  detection  of  morphine  and  the 
meconic  acid  with  which  it  is  combined. 
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Morphine. — Morphine  maybe  identified  by  the  following  properties  : — 
1.  It  crystallizes  in  fine  white  prisms.  These  crystals  may  be  obtained 
by  adding  weak  ammonia  to  a  solution  of  morphine  in  hydrochloric  acid. 
(See  fig.  48.)  2.  When  heated  on  platinum, 
the  crystals  melt,  become  dark-coloured,  and 
burn  like  a  resin  with  a  yellow  smoky  flame, 
leaving  a  carbonaceous  residue.  If  this  ex- 
periment is  performed  in  a  small  reduction- 
tube,  it  will  be  found,  by  employing  test- 
paper,  that  ammonia  is  one  of  the  products 
•of  decomposition.  3.  It  is  scarcely  soluble 
in  cold  water,  as  it  requires  1000  parts  to 
dissolve  it ;  it  is  soluble  in  100  parts  of  boil- 
ing water,  and  the  hot  solution  has  a  faint 
alkaline  reaction.  By  its  insolubility  in 
water,  it  is  readily  known  from  its  salts.  It 
is  not  very  soluble  in  ether,  thus  differing-  Crystals  of  morpliine  obtained  by  adding 
from  narcotine  ;  but  it  is  dissolved  by  forty  ^^Z^^Z^t' 
parts  of  cold  alcohol,  and  rather  less  than  this 

quantity  of  boiling  alcohol.  It  is  dissolved  by  a  solution  of  potash  or  soda, 
from  which  it  cannot  be  completely  removed  by  ether.  It  is  soluble  in  acetic 
ether,  and  in  amyl-alcohol,  and  these  have  been  employed  as  substitutes  for 
•ether  in  procuring  morphine  from  organic  liquids.  4.  It  is  easily  dissolved 
by  a  very  small  quantity  of  all  diluted  acids,  mineral  and  vegetable.  5. 
Morphine  and  its  solutions  have  a  bitter  taste.  6.  The  salts  of  morphine 
are  not  precipitated  in  a  crystalline  form  by  solutions  of  sulphncyanide  of 
potassium,  ferrocyanide  of  potassium,  or  of  chromate  of  potassium.  In 
this  respect  they  are  strikingly  distinguished  from  the  salts  of  strychnine, 
•which  give  well-marked  crystalline  precipitates  with  these  three  reagents. 

In  order  to  apply  the  chemical  tests  for  morphine,  the  alkaloid  may  be 
dissolved  in  a  few  drops  of  dilute  acid,  either  acetic  or  hydrochloric.  If 
the  hydrochlorate  or  the  acetate  of  morphine  is  presented  for  analysis, 
the  salt  may  be  at  once  dissolved  in  a  small  quantity  of  boiling  water. 
The  tests  for  this  alkaloid  are  the  following  : — 1.  Nitric  acid.  This,  when 
added  to  a  moderately  strong  solution  of  a  salt  of  morphine,  slowly 
produces  a  deep  orange-red  colour.  If  added  to  the  crystals  of  morphine 
or  its  salts,  red  fumes  are  evolved : — the  morphine  is  entirely  dissolved, 
and  the  solution  acquires  instantly  the  deep  red  colour  above  described 
— becoming,  however,  lighter  by  standing.  In  order  that  this  effect 
should  follow,  the  solution  of  morphine  must  not  be  too  much  diluted, 
and  the  acid  must  be  strong  and  added  in  rather  large  quantity.  The 
colour  is  rendered  much  lighter  by  boiling;  therefore  the  test  should 
never  be  added  to  a  hot  solution.  2.  Iodic  acid  with  chloroform.  A 
drop  of  solution  of  iodic  acid  should  be  mixed  with  twice  its  volume 
of  chloroform.  There  should  be  no  change  of  colour.  On  adding  a 
small  quantity  of  these  mixed  liquids  to  morphine  or  its  salts,  either  solid 
or  in  solution,  the  iodine  is  separated  from  the  iodic  acid  and  dissolved 
by  the  chloroform,  which  sinks  to  the  bottom,  acquiring  a  pink  or  red 
colour,  varying  in  its  intensity  according  to  the  quantity  of  morphine 
present.  The  presence  of  morphine  may  be  thus  easily  detected  in  one 
drop  of  the  tincture  of  opium,  in  chlorodyne  or  other  opiate  liquids,  in 
spite  of  the  presence  of  organic  matter.  If  chloroform  is  not  used, 
iodine  may  be  detected  by  the  blue  colour  produced  on  the  addition  of  a 
solution  of  starch.  The  colour  is  discharged  by  solution  of  ammonia, 
and  the  supernatant  aqueous  liquid  acquires  a  brown  colour.  No 
reliance  can  be  placed  on  the  liberation  of  iodine  alone.    3.  Stdphomolybdic 
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acid.  Dissolve,  with  a  gentle  heat,  five  or  six  grains  of  powdered  molybdic 
acid  in  two  drachms  of  strong  sulphuric  acid,  and  cool.  The  liquid  should 
be  freshly  prepared,  and  kept  from  contact  with  air  and  organic  matter. 
When  one  or  two  drops  are  rubbed  with  dry  morphine  or  any  of  its  salts 
an  intense  reddish-purple  or  crimson  colour  is  produced.  This  changes 
to  a  dingy  green  and  ultimately  to  a  splendid  sapphire  blue.  A  minute 
trace  of  morphine  is  thus  revealed.  This  test  produces  no  change  in 
strychnine,  but  the  mixture  slowly  acquires  a  pale  blue  tint.  The  presence 
of  morphine  in  strychnine  is  thus  easily  detected.  When  poured  on  brucine 
this  acquires  a  rose-red  colour,  becoming  greenish-brown  and  ultimately 
dark  blue.  When  mixed  with  veratrine,  the  liquid  becomes  greenish- 
brown,  and  gradually  passes  to  a  darker  shade.  The  margin  becomes 
purple,  and  ultimately  the  whole  mixture  acquires  a  deep  blue  colour. 
On  hydrate  of  chloral,  sulphomolybdic  acid  produces  no  change.  4; 
Sulphuric  acid  and  bichromate  of  potassium.  When  strong  sulphuric  acid 
is  poured  on  pure  morphine  in  a  solid  state,  there  is  either  no  effect,  or 
the  alkaloid  acquires  a  light  pinkish  colour.  On  adding  to  this  a  drop  of 
solution  of  bichromate  of  potassium,  or  a  small  fragment  of  a  crystal,  it 
immediately  becomes  green  (from  the  production  of  chromic  oxide),  and 
retains  this  colour  for  some  time.  Other  alkaloids  (strychnine)  are  not 
thus  affected.  Narcotine  is  turned  of  a  bright  yellow  by  sulphuric  acid  ; 
therefore,  although  it  becomes  green  when  mixed  with  bichromate  of 
potassium,  it  could  not  be  mistaken  for  morphine  :  besides,  the  green, 
rapidly  passes  to  a  dingy  brown  colour.  5.  Iron  test.  A  minute  quantity 
of  a  solution  of  ferric  chloride  added  to  a  solution  of  morphine  produces 
a  blue  coloration.    If  the  iron  salt  be  in  excess  the  colour  is  green. 

It  may  be  desirable  to  determine  whether  morphine  or  any  vegetable 
alkaloid  is  present  in  a  suspected  solution.  For  this  purpose  we  may 
employ  a  solution  of  corrosive  sublimate  and  iodide  of  potassium  (iodo- 
hydrargyrate  of  potassium).  If  even  a  small  quantity  of  morphine,  or 
any  alkaloid,  is  present,  a  whitish  precipitate  is  thrown  down  on  adding* 
the  test :  this  precipitate  is  an  insoluble  hydriodate  of  the  alkaloid  with 
mercuric  iodide.  This  test  is  more  sensitive  with  some  alkaloids  than 
others.  A  negative  result  proves  the  absence  of  morphine,  provided  the 
solution  does  not  contain  a  large  excess  of  alcohol  or  acetic  acid,  in  either- 
of  which  liquids  the  alkaloidal  precipitate  is  soluble.  It  is  not  affected 
by  ammonia,  but  it  gives  yellow  mercuric  oxide  with  potash  or  soda. 
This  solution,  sometimes  known  as  Mayer's  solution,  may  be  employed  in 
the  analysis  of  most  of  the  poisonous  alkaloids,  some  of  whicli  may  by 
means  of  it  be  readily  distinguished  from  others.  It  is  made  by  dissolving- 
six  grains  of  corrosive  sublimate  and  twenty-two  grains  of  iodide  of  potas- 
sium in  one  ounce  of  water.  As  it  gives  a  precipitate  with  albumen,  this, 
when  present,  should  be  first  removed  by  boiling  the  liquid  to  be  tested. 
Another  delicate  precipitant  of  solutions  of  the  alkaloids  is  iodine  in  iodide 
of  potassium.  It  is  made  by  dissolving  twenty-four  grains  of  iodide  of 
potassium  and  eight  grains  of  iodine  in  one  ounce  of  water.  It  gives  a, 
deep  brown  precipitate  with  alkaloidal  salts. 

Meconic  Acid. — This  is  a  solid,  colourless,  crystalline  acid.  It  is  com- 
bined with  morphine  in  opium,  of  which  it  forms  on  an  average  8  to  10 
per  cent.  ;  and  it  serves  to  render  this  alkaloid  soluble  in  water  and  other 
menstrua.  Tests. — There  is  only  one  test  upon  which  any  reliance  can  be 
placed,  namely,  ferric  chloride  or  ferric  sulphate.  This  test  produces,  even 
in  a  diluted  solution  of  meconic  acid,  a  deep  blood-red  colour;  and  it  is 
owing  to  the  presence  of  this  acid  that  a  salt  of  iron  strikes  a  red  colour 
in  tincture  and  iufusion  of  opium  as  well  as  in  all  liquids  containing  traces, 
of  meconate  of  morphine,  the  effects  of  the  iron-test  with  morphine  being 
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counteracted  by  the  presence  of  meconic  acid.  The  red  colour  of  ferric 
meconate  is  not  easily  destroyed  by  diluted  mineral  acids  or  by  a  solution 
of  corrosive  sublimate,  but  it  is  by  sulphurous  acid  and  stannous  chloride. 
In  liquids  containing  tannic  acid,  e.g.  tea  or  beer,  the  action  of  this  test  is 
obscured  by  the  pr6duction  of  ferric  tannate.  The  dark  colour  is  removed 
by  a  few  drops  of  diluted  sulphuric  acid. 

Detection  of  Opium  in  Organic  Mixtures. — Opium  itself  may  be  regarded 
as  an  organic  solid,  containing  the  poisonous  salt  which  we  wish  to  extract. 
It  is  not  always  that,  in  fatal  cases  of  poisoning-  with  opium  or  its  tincture, 
even  when  these  arc  taken  in  large  quantity  and  death  is  speedy,  we  can 
succeed  in  detecting  meconate  of  morphine  in  the  stomacb.  It  is  probably 
removed  by  vomiting  and  by  absorption.  If  the  matter  is  solid,  it  should 
be  cut  into  small  slices  ;  if  liquid,  evaporated  to  an  extract;  and,  in  either 
case,  digested  with  a  large  quantity  of  rectified  spirit,  slightly  acidulated 
with  acetic  acid.  The  residue  should  be  well  pressed  in  linen  ;  the  alco- 
holic liquid  should  then  be  evaporated  at  alow  temperature  until  it  is  dry. 
The  residue  should  be  digested  in  absolute  alcohol,  filtered,  and  the  filtrate 
evaporated  to  dryness  as  before.  The  residue  is  to  be  taken  up  with  water, 
filtered,  and  treated  with  acetate  of  lead  until  there  is  no  further  precipi- 
tation. This  liquid  should  be  warmed  and  filtered  :  meconate  of  lead  is  left 
on  the  filter,  while  any  morphine  passes  through.  The  surplus  acetate  of 
lead  contained  in  the  filtered  liquid  (containing  the  morphine)  should  now 
be  precipitated  by  a  current  of  sulphuretted  hydrogen — the  sulphide  of 
lead  separated  by  filtration,  and  the  liquid  evaporated  at  a  very  gentle 
heat,  so  that  any  sulphuretted  hydrogen  may  be  entirely  expelled.  On 
treating  this  extract  with  alcohol,  the  acetate  of  morphine,  if  present, 
will  be  dissolved.  The  alcoholic  liquid  is  again  evaporated  and  taken 
up  by  water.  On  evaporating  a  drop  or  two  of  the  watery  liquid  with 
si  drop  of  freshly  prepared  solution  of  starch,  and  touching  the  residue 
with  a  drop  of  a  solution  of  iodic  acid,  morphine  will  reveal  itself  by 
the  production  of  a  blue  colour.  Other  tests  may  also  be  applied  to  the 
solution. 

The  lead  meconate  left  on  the  filter  is  readily  decomposed  by  warming  it 
with  a  small  quantity  of  diluted  sulphuric  acid ;  and  in  the  filtered  liquid, 
neutralized  if  necessary  by  an  alkali,  the  meconic  acid  is  detected  by  the 
ferric  chloride  test.  A  current  of  sulphuretted  hydrogen  may  be  used  in 
place  of  sulphuric  acid.  The  sulphide  of  lead  takes  down  with  it  much  of 
the  organic  matter  of  the  precipitate.  Wormley  has  found  that  he  could 
thus  procure  evidence  of  the  presence  of  meconic  acid  and  morphine  from 
a  complex  organic  mixture,  containing  only  one  grain  of  opium.  ('  Micro- 
chemistry  of  Poisons,'  p.  497.)  This  analysis  requires  care  as  well  as 
some  practice  in  the  operator,  in  order  that  the  morphine  should  be 
obtained  in  a  sufficiently  pure  state  for  the  application  of  the  tests. 

Before  resorting  to  this  process  it  is  advisable  to  employ  trial  tests  on 
the  original  liquid,  in  order  to  determine  whether  any  meconic  acid  or 
morphine  is  present  or  not.  The  smell  of  opium  may  be  entirely  absent. 
Meconic  acid  may  be  readily  detected  by  the  action  of  a  ferric  salt  on  the 
diluted  organic  liquid,  and  morphine  may  be  found  by  adding  to  a  portion 
of  the  liquid  a  mixture  of  iodic  acid  and  chloroform.  The  chloroform 
acquires  a  pink  colour  by  dissolving  the  iodine  set  free  by  morphine 
or  its  salts.  These  tests  may  be  equally  applied  to  a  solution  of  opium 
obtained  by  dialysis. 

Morphine  is  in  part  excreted  in  the  urine,  but,  according  to  the  recent 
researches  of  Tauber,  more  especially  in  the  faeces,  even  when  the  alkaloid 
is  administered  hypodermically.    His  observations  require  confirmation. 
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LACTUCARIUM.    POISONING  BY  PRUSSIC  ACID. 


Lactucakium  (Lactuca). 

Symptoms  and  Effects. — The  two  species  of  lettuce,  the  common  garden 
lettuce  {Lactuca  sativa)  and  L.  virosa,  contain  a  substance  which  is  pos- 
sessed of  feebly  nai'cotic  properties.  Orfila  found  that  the  extract  prepared 
by  evaporation  at  a  low  temperature,  acts  upon  the  brain  and  nervous 
system  of  animals ;  although  very  large  doses  were  required  for  the 
production  of  narcotic  effects.  There  is  no  record  of  these  plants  having 
exerted  a  poisonous  action  in  the  human  subject.  The  inspissated  juice 
of  the  lettuce  is  known  under  the  name  of  lactucarium  or  lettuce-opium. 
The  juice,  when  it  first  escapes,  is  of  a  milk-white  hue,  but,  in  drying,  it 
forms  an  extract  in  small,  irregular,  dry  masses  of  a  brown  colour,  a  bitter 
taste,  and  with  an  odour  similar  to  that  of  opium.  It  has  a  weak  narcotic 
action  when  given  in  doses  of  from  five  to  twenty  grains.  It  varies  much 
in  strength.  Wibmer  found  that  two  grains  caused  headache  and  somno- 
lency. It  is  bitter  to  the  taste.  There  are  no  tests  for  lactucarium,. 
further  than  the  colour,  the  opiate  odour,  the  want  of  solubility,  and  the 
absence  of  the  other  chemical  characters  of  opium. 

Dymond  finds  that  both  the  above  species  of  lettuce  contain  an  alkaloid 
which  dilates  the  pupil  of  the  eye,  hyoscyamine,  the  same  mydriatic 
alkaloid  as  is  found  in  hyoscyamus  and  belladonna.  This  alkaloid  was 
absent  from  dried  specimens  of  lactucarium.  ('  Pharm.  Jour.,'  1891,  Dec. 
5,  p.  449.) 


CHAPTER  27. 

prussic  acid — symptoms  and  appearances — fatal  dose — tests  for  the  acid 
— process  for  organic  mixtures.  cyanide  of  potassium.  cyanide  of 
silver.    essential  oil  of  bitter  almonds. 

Hydrocyanic  or  Prussic  Acid. 

Symptoms. — This  acid  has  a  hot  bitter  taste,  and  an  odour  resembling  that 
of  bitter  almonds  diluted.  The  time  at  which  the  symptoms  of  poisoning 
commence  in  the  human  subject,  is  liable  to  great  variation  from  circum- 
stances not  well  understood.  It  is  stated  that  a  diluted  acid  is  more  rapidly 
absorbed  than  a  stronger  acid.  When  a  large  dose  has  been  taken,  as  from 
half  an  ounce  to  an  ounce  of  the  diluted  acid,  the  symptoms  usually  com- 
mence in  the  act  of  swallowing,  or  within  a  few  seconds.  It  is  rare  that 
their  appearance  is  delayed  beyond  one  or  tivo  minutes.  When  the  patient 
has  been  seen  at  this  stage,  he  has  been  perfectly  insensible,  the  eyes 
fixed  and  glistening,  the  pupils  dilated  and  unaffected  by  light,  the  limbs 
flaccid,  the  skin  cold  and  covered  with  a  clammy  perspiration ;  there  is 
convulsive  breathing  at  long  intervals,  and  the  patient  appears  dead  in  the 
intermediate  period ;  the  pulse  is  imperceptible,  and  involuntary  evacua- 
tions are  occasionally  passed.  The  respiration  is  slow,  deep,  gasping,  and 
sometimes  heaving  or  sobbing.  The  following  case  presents  a  fair  example 
of  the  immediate  effects  of  this  poison  in  a  large  and  fatal  dose : — A  medi- 
cal man  swallowed  seven  fluid  drachms  of  the  common  prussic  acid.  He 
survived  about  four  or  five  minutes,  but  was  quite  insensible  when  dis- 
covered, i.e.  about  two  minutes  after  he  had  taken  the  poison.  He  was 
found  lying  on  the  floor  senseless  ;  there  were  no  convulsions  of  the  limbs 
or  trunk,  but  a  faint  flickering  motion  was  observed  about  the  muscles  of 
the  lips.    The  breathing  appeared  to  cease  entirely  for  some  seconds  :  it 
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was  then  performed  in  convulsive  fits,  and  the  act  of  expiration  was  re- 
markably deep,  and  lasted  for  an  unusual  time.  When  the  dose  is  large, 
the  breath  commonlj  exhales  a  strong  odour  of  the  acid,  and  this  is  also 
perceptible  in  the  room.  Convulsions  of  the  limbs  and  trunk,  with  spas- 
modic closure  of  the  jaws,  are  usually  met  with  among  the  symptoms  ;  the 
finger-nails  have  been  found  of  a  livid  colour,  and  the  hands  firmly  clenched. 
The  breathing  is  generally  convulsive,  but  when  the  coma  or  insensibility 
is  profound,  it  is  sometimes  stertorous.  This  was  noticed  in  a  case  which 
occurred  to  Christison.  ('  Edin.  Month.  Jour.,'  Feb.,  1850,  p.  97.)  It  was 
also  observed  in  the  case  of  Marcooleij  (Reg.  v.  Boroughs,  C.  C.  C,  Feb., 
1857).  In  the  inquiry  which  took  place  at  Rugeley,  in  1856,  respecting  the 
death  of  Walter  Palmer,  it  was  contended  that  the  fact  of  the  deceased 
having  had  stertorous  breathing  was  a  proof  that  he  had  died  from 
apoplexy,  and  not,  as  it  was  alleged,  from  prussic  acid  ;  but  the  facts  here 
recorded  show  that  such  an  inference  is  erroneous.  More  accurately,  the 
breathing  in  prussic  acid  poisoning  is  of  a  special  and  peculiar  character. 
The  intervals  between  the  respirations  are  prolonged,  followed  by  tedious 
and  spasmodic  respirations,  the  inspirations  being  short,  and  the  expira- 
tions very  protracted. 

A  medical  student  took  a  drachm  and  a  half  of  Scheele's  prussic  acid. 
He  was  heard  to  call  out  once  or  twice,  and  a  gentleman  sleeping  in  the 
next  room  ran  to  his  assistance.  He  was  heard  to  fall  from  the  sola  to  the 
fioor,  and  when  picked  up  was  found  to  be  already  insensible.  Hilton  Fagge 
saw  him  a  little  later — fifteen  to  thirty  minutes  after  the  poison  was  taken. 
He  was  then  lying  on  a  sofa,  quite  insensible.  The  limbs  were  paralysed, 
and  lay  in  any  position  in  which  they  were  placed ;  and  they  were  free 
from  all  rigidity.  The  jaws  were  clenched.  The  pupils  were  normal.  Thei'e 
were  no  convulsions,  nor  had  there  been  any.  The  face  was  not  livid. 
The  pulse  was  very  rapid,  the  respirations  very  infrequent.  Cold  water 
dashed  on  the  face  produced  at  each  application  deep  respiratory  efforts. 
An  attempt  to  administer  an  emetic  failed,  in  consequence  of  inability  to 
swallow.  Strong  ammonia  applied  to  the  nostrils  failed  to  produce  the 
slightest  stimulation.  After  a  time  the  breathing  became  slower — seven 
in  a  minute  ;  and  it  was  distinctly  stertorous.  The  pulse  became  slower, 
and  markedly  feebler ;  and  now  cold  affusion  failed  to  produce  any  effect. 
The  respirations  fell  to  four  in  a  minute,  the  face  became  blue,  and  the 
pulse  imperceptible  at  the  wrist.  Breathing  ceased  in  from  an  hour  to 
an  hour  and  a  half  after  the  poison  was  swallowed.  There  was  a  marked 
odour  of  prussic  acid  in  the  room  ;  but  it  was  not  noticed  at  first  whether 
the  breath  smelt  of  the  acid.    ('  Guy's  Hosp.  Rep.,'  1869,  p.  259.) 

In  1891,  a  medical  man  died  in  Guy's  Hospital,  having  lived  at  least 
two  hours  after  suicidally  swallowing  a  fatal  dose  of  the  acid.  This  is,  the 
editor  believes,  the  longest  fatal  case  of  prussic  acid  poisoning  on  record. 

When  a  small  dose  (i.e.  about  thirty  minims  of  a  weak  acid)  has  been 
taken,  the  individual  has  first  experienced  weight  and  pain  in  the  head, 
with  confusion  of  intellect,  giddiness,  nausea,  a  quick  pulse,  and  loss  of  mus- 
cular power ;  these  symptoms  are,  however,  sometimes  slow  in  appearing. 

Vomiting  has  been  occasionally  observed,  but  it  is  more  common  to 
find  foaming  or  frothing  at  the  mouth,  with  suffusion  or  a  bloated  appear- 
ance of  the  face,  and  prominence  of  the  eyes.  If  death  results,  this  is 
preceded  by  tetanic  spasms,  opisthotonos,  and  involuntary  evacuations. 
Vomiting  is  sometimes  the  precursor  of  recovery.  (See  cases  in  '  Med. 
Gaz.,  vol.  36,  p.  103;  vol.  35,  pp.  859,  893.)  A  case  which  occurred  to 
Bishop  ('Prov.  Med.  and  Surg.  Jour.,'  Aug.  13, 1845,  p.  517)  was  remark- 
able in  several  particulars :  the  man  swallowed,  it  was  supposed,  forty 
minims  of  an  acid  (of  three  and  a  quarter  per  cent.),  or  one  and  a  quarter 
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grains  of  real  prussic  acid,  and  was  able  to  give  an  account  of  his  symp- 
toms. He  was  conscious  for  some  time  after  lie  had  taken  it,  and  he 
recollected  experiencing  the  sensation  of  his  jaws  becoming  gradually  stiff 
and  tight.  One  of  the  most  marked  effects  of  prussic  acid  is  to  produce 
insensibility  and  loss  of  muscular  power,  much  more  speedily  than  any 
other  poison.  In  some  instances,  there  may  be  loss  of  consciousness  in  a 
feiv  seconds ;  in  others,  certain  acts  indicative  of  volition  and  locomotion 
may  be  performed,  although  requiring  for  their  performance  several 
minutes. 

Appearances. — The  body  when  seen  soon  after  death  often  exhales  the 
odour  of  prussic  acid ;  but  if  it  has  remained  exposed  before  it  is  seen, 
and  if  it  has  been  exposed  to  the  open  air  or  in  a  shower  of  rain,  the  odour 
may  not  be  perceptible ;  again  the  odour  maybe  concealed  by  tobacco-smoke, 
peppermint,  or  other  powerful  odours.  In  a  case  in  which  a  person  poisoned 
himself  with  two  ounces  of  the  acid,  and  his  body  was  examined  twenty- 
eight  hours  after  death,  the  vapour  of  prussic  acid,  which  escaped  on  open- 
ing the  stomach,  was  so  powerful  that  the  inspectors  were  seized  with 
dizziness.  In  cases  of  suicide  or  accident,  the  vessel  out  of  which  the 
poison  has  been  taken  will  commonly  be  found  near ;  but  there  is  nothing 
to  preclude  the  possibility  of  a  person  throwing  it  from  him,  or  even 
concealing  it  if  the  symptoms  should  be  delayed.  (See  '  Christison,'  p. 
379.)  Owing  to  the  great  volatility  of  the  poison,  the  vessel,  if  left 
uncorked,  may  not  retain  the  odour  when  found.  Putrefaction  is  said  to 
be  accelerated  in  these  cases ;  but  there  seems  to  be  no  ground  for  this 
opinion  (p.  100;  also  case  in  '  Prov.  Med.  Jour.,'  July  30,  1845). 

Externally,  the  skin  is  commonly  livid,  or  is  tinged  of  a  violet  colour; 
the  nails  are  blue,  the  fingers  clenched,  and  the  toes  contracted  ;  the  jaws 
firmly  closed  ;  foam  or  froth  forms  about  the  mouth,  the  face  is  often  pallid, 
but  sometimes  bloated  and  swollen,  and  the  eyes  have  been  observed  to  be 
wide  open,  fixed,  glassy,  very  prominent  and  glistening,  and  the  pupils 
dilated  ;  but  a  similar  condition  of  the  eyes  has  been  observed  in  other 
kinds  of  violent  death.  Internally,  the  venous  system  is  gorged  with 
dark-coloured  liquid  blood  ;  the  stomach  and  intestines  may  be  in  their 
natural  state ;  but  in  several  instances  they  have  been  found  more  or  less 
congested.  The  mucous  membrane  of  the  stomach  is  often  reddened 
throughout,  and  may  present  the  appearance  met  with  in  cases  of  arsenical 
poisoning.  In  a  large  number  of  experiments  upon  dogs,  Nhnneley  found 
generally  a  congested  condition  of  the  mucous  membrane  of  the  stomach  : 
if  empty  at  the  time  the  poison  was  taken,  the  organ  was  found  much 
contracted,  and  of  a  brick-red  colour.  This  appearance  of  congestion  was 
observed  on  the  mucous  membrane  of  the  vagina,  the  rectum,  and  con- 
junctiva, when  the  acid  was  applied  to  these  parts.  ('  Prov.  Trans.,  N.S. 
vol.  3,  p.  79.)  Redness  of  the  stomach  is  common.  In  the  following  case 
this  redness  of  the  mucous  membrane  was  well  marked.  A  healthy  man, 
set.  30,  swallowed  a  large  dose  of  prussic  acid.  He  was  soon  afterwards 
found  dead  in  his  bed.  The  body  was  inspected  in  five  hours  :  rigidity 
had  then  commenced,  and  there  was  some  warmth.  The  face  was  pale, 
the  eyes  were  half  closed,  not  presenting  any  remarkable  brilliancy  or 
prominence,  and  there  was  great  dilatation  of  the  pupils.  The  mouth 
was  closed,  and  no  froth  issued  from  it.  The  abdomen  was  the  only  cavity 
examined.  The  muscles  were  red,  and  gave  out  on  section  a  good  deal  of 
fluid  blood,  which  had  a  strong  odour  of  prussic  acid;  the  odour  of  the 
poison  was  also  perceptible  in  the  abdomen.  About  eight  ounces  of  a 
thick  farinaceous  mass  were  found  in  the  stomach  :  the  odour  of  prussic 
acid  was  very  perceptible  in  this  organ,  but  it  was  mixed  with  that  of 
rancid  food.  The  mucous  membrane  had  everywhere,  except  at  the  greater 
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«md  and  posterior  wall,  a  vivid  inflammatory  redness  of  a  well-marked 
character,  and  it  was  covered  with  a  layer  of  viscid  mucus  to  a  considerable 
extent.  This  membrane,  even  after  it  had  been  washed  three  times  in 
water,  gave  out  a  strong  odour  of  prussic  acid.  In  a  case  in  which  death 
had  been  caused  by  a  large  dose  of  the  acid,  there  was  a  generally  con- 
gested state  of  the  mucous  membi'ane  of  the  stomach.  A  medical  student 
destroyed  himself  by  swallowing  about  one  drachm  of  Scheele's  acid.  He 
was  found  in  a  state  of  collapse  and  breathing  heavily,  in  about  half  a 
minute  from  the  time  at  which  he  was  last  seen.  He  died  in  twenty 
minutes.  The  coats  of  the  stomach  were  greatly  congested  towards  the 
cardiac  end.  The  minute  vessels  throughout  were  tilled  with  dark  blood, 
and  there  were  some  spots  of  effused  blood  beneath  the  mucous  coat.  The 
intestines  were  highly  congested,  the  small  vessels  being  visible  all  over 
the  coats.  There  was  no  congestion  of  the  membranes  of  the  brain. 
Frank  has  recorded  the  appearances  in  two  cases  which  fell  under  his 
notice.     (Horn's  '  Vierteljahrsschr.,'  1868,  2,  179.) 

Quantity  required  to  destroy  life. — The  smallest  dose  of  this  acid  which 
is  reported  to  have  caused  death,  was  in  a  case  which  occurred  to  Hicks. 
('  Med.  Gaz.,'  vol.  35,  p.  896.)  A  healthy  adult  woman  died  in  twenty 
minutes  from  a  dose  equivalent  to  nine-tenths  of  a  grain  of  anhydrous 
prussic  acid.  This  was  equivalent  to  fifty-four  minims  of  the  pharmacopoeial 
acid.  In  one  case  ('  Med.  Gaz.,'  vol.  36,  p.  104),  a  stout  healthy  man 
swallowed  this  dose,  i.e.  nine-tenths  of  a  grain,  by  mistake,  and  remained 
insensible  for  four  hours,  when  he  vomited  and  began  to  recover.  The 
vomited  matters  had  no  odour  of  the  poison,  showing  that,  if  not  concealed 
fby  other  odours,  the  whole  of  the  acid  must  have  been  absorbed.  He  had 
a  very  narrow  escape  of  his  life.  Banks  published  a  case  in  which  a 
female  recovered  after  swallowing-  thirty  drops  of  prussic  acid.  ('Ed. 
Med.  Surg.  Jour.,'  vol.  48,  p.  44.)  The  largest  dose  from  which  an  adult 
has  recovered,  was  probably  in  a  case  which  has  been  reported  by  Burman. 
('  Lancet,'  1854,  I.  p.  39.)  His  father,  set.  60,  of  a  strong  constitution, 
took  by  mistake  &  fluid  drachm  of  prussic  acid,  equivalent  to  2'4  grains  of 
anhydrous  acid.  In  a  few  seconds  he  perceived  the  mistake,  and  swallowed 
half  an  ounce  of  aromatic  spirits  of  ammonia  with  a  little  water.  Four 
minutes  after  taking  the  poison  cold  affusion  was  employed,  and  ferrous 
sulphate  and  spirit  of  ammonia  were  administered.  Vomiting  with  con- 
vulsive shuddering  and  insensibility  took  place.  In  twenty  minutes 
consciousness  returned,  and  fifteen  minutes  later  he  was  able  to  walk 
upstairs  to  bed.  He  perfectly  recovered,  but  in  the  absence  of  the  early 
treatment  resorted  to,  it  is  most  probable  that  he  would  have  died. 
Christison  reported  ('Edin.  Month.  Jour.,'  Feb.,  1850,  p.  97)  the  case  of 
an  adult  who  recovered  after  having  taken  a  dose  equivalent  to  a  grain 
and  a  half  or  two  grains  of  anhydrous  acid.  The  treatment  consisted  in 
the  evacuation  of  the  stomach  by  the  stomach-pump,  and  in  pouring 
a  current  of  cold  water  on  the  head.  The  symptoms  were  such  tbat  the 
man  would  have  died  but  for  immediate  treatment.  It  is  a  remarkable 
fact  that  in  this  case  no  bottle  or  vessel  could  be  found  in  the  room  or 
under  the  window.  The  patient  hastily  summoned  his  wife  one  evening, 
told  her  that  he  had  taken  prassic  acid,  and  immediately  fell  down  sense- 
less on  a  sofa,  without  either  cry  or  convulsion,  but  drawing  his  breath 
deeply,  forcibly,  and  slowly.  He  recovered  in  about  three  hours,  but 
had  an  unusual  disposition  to  sleep,  even  on  the  following  day.  Another 
case  of  recovery  from  a  dose  nearly  as  large  is  reported  ('Prov.  Med. 
Jour.,'  Aug.  13,  1845,  p.  517).  From  the  facts  hitherto  observed,  we 
shall  not  be  wrong  in  assuming  that  a  quantity  of  pharmacopoeial  acid 
(of  two  per  cent.)  about  fifty  grains  (i.e.  one  grain  of  anhydrous  acid), 
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or  an  equivalent  portion  of  another  acid,  would  commonly  suffice  to> 
destroy  the  life  of  an  adult.  This  is  the  nearest  approach  that  we- 
can  make  to  the  smallest  fatal  dose.  In  Beg.  v.  Bull  (Lewes  Aut.  Ass., 
1860)  a  question  arose  respecting  the  minimum  fatal  dose  of  this  poison- 
The  accused,  a  young  medical  man,  was  charged  with  the  manslaughter 
of  his  mother,  a  woman  set.  66.  He  had  prescribed  for  her  prussic 
acid  to  relieve  sickness.  He  procured  a  bottle  of  Scheele's  acid,  said 
to  contain  one  drachm.  He  administered  four  minims  to  the  deceased  in 
the  morning,  and  it  appeared  to  benefit  her.  In  the  evening  he  gave 
to  her  another  dose  amounting,  according  to  his  statement,  to  '  seven 
drops.'  The  deceased  went  upstairs,  became  insensible,  and  died  in  a  few 
minutes.  When  the  bottle  was  examined,  twenty-five  minims  remained 
in  it :  hence  thirty-five  minims  were  alleged  to  be  missing,  but  the  druggist 
who  sold  the  acid  poured  out  the  quantity  conjecturally,  and  the  bottle 
was  found  to  have  a  broken  cork.  The  strength  of  the  acid  had  not  been 
determined.  Under  these  circumstances  the  prisoner  was  acquitted.  In 
th  is  case  the  Court  desired  to  know  the  relation  of  drops  to  minims,  but 
no  satisfactory  answer  could  be  given.  The  size  of  a  drop  materially 
depends  on  the  nature  of  the  liquid,  the  mouth  of  the  bottle,  and  the 
rapidity  of  the  measurement.  Seven  drops  of  Scheele's  acid  dropped  from 
a  small  phial  measured  seven  minims.  There  can  be  no  doubt  in  the 
above  case  that  the  poison  caused  death,  and  unless  we  assume  that  seven 
drops  or  minims  will  destroy  life,  which  is  not  probable,  the  deceased 
must  have  taken  a  much  larger  dose  than  the  accused  had  intended. 
Scheele's  acid  is  twice  the  strength  of  the  pharmacopceial  acid :  the  latter 
contains  two  per  cent,  of  prussic  acid. 

Period  at  which  death  takes  place. — When  the  dose  is  two  drachms  and 
upwards,  we  may  probably  take  the  average  period  for  death  at  from  tivo- 
to  ten  minutes.  In  Hick's  case  twenty  grains  of  Scheele's  acid  destroyed 
life  in  twenty  minutes.  In  this  respect,  death  by  prussic  acid  is  like 
death  by  lightning  ;  the  person  in  general  either  dies  speedily  or  recovers 
altogether.  Death  has  occurred  in  the  human  subject  as  early  as  the 
second,  and  as  late  as  the  one  hundred  and  twentieth  minute.  But 
although  death  does  not  commonly  ensue  until  after  the  lapse  of  a 
few  minutes,  sensibility,  and  consequently  a  power  to  perform  certain 
acts  of  volition  and  locomotion,  may  cease  in  a  few  seconds.  The  time 
at  which  this  loss  of  muscular  power  is  supposed  to  take  place  has 
frequently  become  an  important  medico-legal  question  ;  and  on  the  answer 
to  it  the  hypothesis  of  suicide  or  murder  in  a  particular  case  may  rest. 

Chemical  Analysis. — Prussic  acid  is  limpid  like  water ;  it  possesses  a 
slight  acid  reaction,  and  its  vapour  has  a  peculiar  odour,  which  when  the 
acid  is  concentrated,  although  not  at  first  perceptible,  is  sufficient  to  pro- 
duce giddiness,  insensibility,  and  other  alarming  symptoms.  The  tests 
which  are  best  adapted  for  the  detection  of  this  poison,  either  in  liquid  or 
vapour,  are  equally  applicable,  whether  the  acid  is  concentrated  or  diluted,, 
and  so  far  as  the  detection  of  the  vapour  is  concerned,  whether  the  acid 
is  pure  or  mixed  with  other  liquids  or  solids.  In  the  simple  state,  the  tests 
are :  the  Silver,  the  Iron,  and  the  Sulphur  tests. 

1.  The  Silver-test.  Nitrate  of  Silver. — This  yields,  with  prussic  acid, 
a  dense  white  precipitate,  speedily  subsiding  in  heavy  clots  to  the  bottom 
of  the  vessel,  and  leaving  the  liquid  almost  clear.  The  precipitate  is 
identified  as  cyanide  of  silver  by  the  following  properties: — a.  It  is  in- 
soluble in  cold  nitric  acid ;  but  when  drained  of  water,  and  a  sufficient 
quantity  of  strong  acid  is  added,  it  is  easily  dissolved  on  boiling,  b.  It 
evolves  prussic  acid,  when  digested  in  hydrochloric  acid.  c.  The  pre- 
cipitate, when  well  dried,  and  heated  in  a  small  reduction-tube,  yields 
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cyanogen,  which  may  be  burnt  as  it  issues,  producing  a  rose-red  flame 
with  a  blue  halo.  This  is  a  well-marked  character,  and  at  once  identifies 
the  acid  which  yielded  the  precipitate  as  prussic  acid.  By  this  property, 
the  cyanide  is  eminently  distinguished  from  all  the  other  salts  of  silver. 
In  the  employment  of  the  silver-test  for  the  detection  of  the  vapour  of 
the  poison,  we  place  a  drop  of  the  silver  solution  in  a  watch-glass,  and 
invert  it  over  another  watch-glass  or  beaker  containing  the  suspected 
poisonous  liquid.  Cyanide  of  silver,  indicated  by  the  formation  of  an 
opaque  white  film  in  the  solution,  is  immediately  produced,  if  only  in  a 
moderate  state  of  concentration.  One  drop  of  a  diluted  acid  containing 
less  than  1— 50th  of  a  grain  of  the  anhydrous  acid  produces  speedily  a 
visible  effect.  When  the  prussic  acid  is  more  diluted,  a  few  minutes  are 
required;  and  the  opaque  film  begins  to  show  itself  at  the  edges  of  the 
silver  solution.  In  this  case  the  action  may  be  accelerated  by  the  heat  of 
the  hand.  If  the  vapour  is  allowed  to  reach  the  nitrate  of  silver  gradually 
and  much  diluted  with  air,  then  instead  of  an  opaque  film  of  cyanide  of 
silver,  crystals  well  defined  under  the  microscope  will  be  slowly  pro- 
duced, and  these  will  constitute  an  additional 
proof  of  the  presence  of  the  acid  in  a  state 
of  vapour.  As  shown  in  the  annexed  illus- 
tration (fig.  49),  these  crystals  have  the  form 
of  slender  prisms  with  oblique  terminations. 
They  are  often  grouped,  and  generally  require 
a  high  magnifying  power  to  render  them 
visible. 

2.  The  Iron-test. — The  object  of  the  appli- 
cation of  this  test,  is  the  production  of 
Prussian  blue.  We  add  to  a  small  quantity 
of  the  suspected  poisonous  liquid,  a  few  drops 
of  a  solution  of  potash  and  of  green  ferrous 

1   -i  a      t  j  l  -l  Crystals  of  cyanide  of  silver  Irom  the 

sulphate.  A  dirty  green  or  brownish  pre-  vapour  of  prussic  acid,  magnified 
cipitate  falls  ;  on  warming  this,  and  then  124  diameters, 
adding  dilute  hydrochloric  or  sulphuric  acid,  the  liquid  becomes  blue ; 
and  Prussian  blue  of  its  well-known  colour,  unaffected  by  diluted  acids, 
subsides.  If  the  prussic  acid  is  in  small  quantity,  the  liquid  is  at  first 
yellow,  from  the  ferric  salt  formed ;  it  then  becomes  green,  but  the  pre- 
cipitate ultimately  subsides  so  as  to  appear  of  a  deep  blue  colour  in  mass. 
The  iron-test  may  be  employed  for  the  detection  of  the  vapour  of  prussic 
acid,  by  the  same  method  as  that  described  in  speaking  of  the  silver-test. 
For  this  purpose  we  place  a  few  drops  of  a  solution  of  potash  in  a  watch- 
glass  or  saucer,  and  invert  it  over  the  suspected  liquid.  After  a  few 
minutes'  exposure  a  drop  of  solution  of  green  ferrous  sulphate  may  be 
added,  and  then  a  drop  of  diluted  hydrochloric  acid,  when  Prussian  blue 
will  appear.  The  silver  and  the  iron-tests  may  be  easily  conjoined  in 
testing  the  same  quantity  of  poison.  If  the  precipitated  cyanide  of  silver, 
obtained  by  the  addition  of  nitrate  of  silver  to  the  suspected  liquid,  is  dried 
and  then  moistened  with  strong  hydrochloric  acid,  the  vapour  may  be 
collected  in  a  watch-glass  or  saucer,  on  the  plan  above  described.  Prussian 
blue  will  be  procured,  and  thus  corroborate  the  action  of  the  silver-test. 

3. — The  Sulphur-test. — If  a  small  quantity  of  yellow  sulphide  of 
ammonium  is  added  to  a  few  drops  of  a  solution  of  prussic  acid,  and  the 
mixture  is  gently  warmed,  it  becomes  colourless,  and,  on  evaporation, 
leaves  crystals  of  sulphocyanide  of  ammonium — the  sulphocyanic  acid  being 
indicated  by  the  intense  blood-red  colour  produced  on  adding  to  the 
dry  residue  a  solution  of  a  nearly  neutral  ferric  salt :  this  red  colour 
immediately  disappears  on  adding  a  few  drops  of  a  solution  of  corrosive 
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sublimate.  The  colour  is  also  destroyed  by  strong  acids,  and  its  intensity 
is  diminished  by  moderate  dilution  -with  water.  This  process  is  very 
delicate,  and  it  therefore  requires  some  care  in  its  application  :  thus,  if  the 
boiling  and  evaporation  are  not  carried  far  enough,  the  ferric  salt  will  be 
precipitated  black  by  the  undecomposed  sulphide ;  and,  if  the  heat  be 
carried  too  far,  the  sulphocyanide  of  ammonium  may  itself  undergo  decom- 
position, and  be  lost.  It  will  be  perceived,  too,  that  it  requires  a  longer 
time  for  its  application  than  either  the  silver  or  the  iron-test.  If  the 
prussic  acid  contains  traces  of  Prussian  blue  or  a  salt  of  iron,  it  will 
acquire  a  dark  colour  on  the  addition  of  the  sulphide. 

The  great  utility  of  the  sulphur-test,  however,  is  in  its  application  to 
the  detection  of  the  minutest  portion  of  prussic  acid  when  in  a  state  of 
vapour.  In  this  respect  it  surpasses  any  other  process  yet  discovered.  In 
order  to  apply  it,  we  place  the  diluted  prussic  acid  in  a  watch-glass,  and 
invert  over  it  another  watch-glass,  holding  in  its  centre  one  drop  of  the 
yellow  sulphide  of  ammonium.  No  change  apparently  takes  place  in  the 
sulphide ;  but  if  the  watch-glass  is  removed  after  the  lapse  of  from  half  a 
minute  to  ten  minutes,  according  to  the  quantity  and  strength  of  the 
prussic  acid  present,  crystallized  sulphocyanide  of  ammonium  will  be 
obtained  on  gently  evaporating  the  liquid  to  dryness.  With  an  acid  of 
from  three  to  tive  per  cent,  the  action  is  completed  in  ten  seconds.  The 
addition  of  one  drop  of  the  neutral  ferric  sulphate  (free  from  nitric  acid) 
to  the  dried  residue,  brings  out  the  blood-red.  colour  instantly,  which  is 
intense  in  proportion  to  the  quantity  of  sulphocyanide  present.  When 
the  prussic  acid  is  much  diluted,  the  warmth  of  the  hand  may  serve  to 
expedite  the  evolution  of  the  vapour.  The  author  has  elsewhere  made 
some  remarks  on  the  application  of  this  process  for  the  detection  of  prussic 
acid.    (See  '  Med.  Gaz.,'  1847,  vol.  39,  p.  765.) 

Prussic  Acid  in  organic  liquids.  Detection  without  distillation. — The 
organic  liquid  may  be  placed  in  a  wide-mouthed  bottle,  to  which  a  watch- 
glass  has  been  previously  fitted  as  a  cover.  The  capacity  of  the  bottle 
may  be  such  as  to  allow  the  surface  of  the  liquid  to  be  within  one  or  two 
inches  of  the  concave  surface  of  the  watch-glass.  The  solution  of  nitrate 
of  silver  is  then  used  as  a  trial-test  in  the  way  already  described.  If  the 
l-200th  of  a  grain  of  prussic  acid  is  present,  and  not  too  largely  diluted, 
it  will  be  detected  (at  a  temperature  of  60°  F.)  by  the  drop  of  nitrate  of 
silver  being  converted  into  an  opaque  white  or  crystalline  61m  of  cyanide  of 
silver,  the  chemical  change  commencing  at  the  margin.  We  may  then  sub- 
stitute yellow  sulphide  of  ammonium  for  the  nitrate  of  silver,  and  proceed 
in  the  manner  above  described.  It  may  be  sometimes  necessary  to  place 
the  bottle  in  a  basin  of  warm  water.  If  the  solution  of  silver  is  tarnished 
by  sulphuretted  hydrogen,  as  a  result  of  putrefaction,  the  sulphur-test 
alone  should  be  used.  By  this  process  prussic  acid  was  detected  in  the 
stomach  of  a  person  poisoned  by  it,  as  late  as  twelve  days  after  death. 
After  the  stomach  had  been  exposed  for  a  few  days  longer,  all  traces  of 
the  poison  had  disappeared. 

Detection  by  distillation. — The  organic  liquid  should  be  faintly  accidu- 
lated  with  tartaric  acid  distilled  in  a  water-bath  at  212°  F.,  and  about 
one-sixth  or  one-eighth  of  the  contents  of  the  retort,  collected  in  a  receiver 
kept  cool  by  water.  The  tests  may  now  be  applied  to  the  distilled  liquid. 
If  the  trial-test  indicate  that  the  quantity  of  poison  is  small,  a  solution  of 
nitrate  of  silver  or  of  caustic  potash  may  be  placed  in  the  receiver,  to  fix 
the  acid  as  it  is  distilled  over;  Prussian  blue  may  then  be  procured  in  the 
manner  described,  or  the  vapour  may  be  at  once  absorbed  by  yellow 
sulphide  of  ammonium  in  the  receiver,  and  the  liquid  evaporated  to  obtain 
sulphocyanide.    Prussic  acid  has  been  found  in  the  stomach  by  distillation, 
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so  late  as  seven  days  after  death,  although  the  odour  could  not  be  perceived 
before  distillation.  In  the  case  of  Montgomery  (Rep.  of  trial  of  Thompson, 
Glasgow  Cir.  Court,  1857,  by  Hugh  Cowan,  pp.  9  and  53),  the  deceased 
died  in  about  fifty  minutes  after  having  taken  two  drachms  of  prussic  acid 
(equivalent  to  three  and  a  quarter  grains  of  anhydrous  acid).  The  death 
took  place  on  the  13th  Sept. :  the  body  was  buried  on  the  I7tb,,and  ex- 
humed on  the  30th.  The  parts  removed  were  then  put  into  stoppered 
bottles,  and  on  the  5th  Oct.  the  Drs.  McKinlay  detected  prussic  acid 
doubtfully  by  the  odour,  but  distinctly  by  the  three  tests,  in  the  stomach, 
before  distillation,  as  well  as  in  the  liquid  distilled  from,  the  stomach  and 
its  contents.  They  did  not  succeed  in  detecting  its  presence  in  the  tissues. 
About  five  weeks  subsequently  to  this  analysis,  the  viscei"a,  which  had 
been  kept  closely  secured  in  glass  bottles,  were  examined  by  Maclagan. 
The  heart,  kidneys,  and  intestines  gave  no  indication  of  the  presence  of 
the  poison ;  but  it  was  detected  by  the  sulphur-test,  in  the  form  of  vapour, 
in  one  half  of  the  spleen,  although  there  was  no  odour  of  the  poison. 
"When  the  viscei'a  containing  the  poison  have  undergone  putrefaction,  no 
trace  of  the  acid  may  be  found  either  by  its  vapour  or  by  distillation.  In 
this  case  it  may  have  been  converted  into  sulphocyanide  of  ammonium  by 
sulphide  of  ammonium  produced  during  putrefaction.  The  sulphocyanide 
may  then  be  dissolved  out  of  the  dried  viscera  or  liquids  by  alcohol,  and  the 
solution  evaporated  to  dryness,  the  residue  redissolved  in  water  and  tested 
by  a  ferric  salt.  In  this  way  the  editor  has  detected  the  poison  in  blood  kept 
for  a  year  after  death  from  prussic  acid.  Much  is  lost  by  reason  of  the  great 
volatility  of  the  acid.  The  author  has  found  the  vapour  to  traverse  paper 
and  wet  and  dry  bladder  in  a  few  minutes.  Hence  all  viscera  suspected  to 
contain  prussic  acid  should  be  preserved  in  well-stoppered  glass  bottles. 

In  the  tissues. — Soon  after  death  the  poison  may  be  easily  detected  in 
the  blood,  secretions,  or  any  of  the  soft  organs,  by  placing  them  in  a  bottle, 
and  collecting  the  vapour  in  the  manner  already  described.  This  will  be 
found  to  be  far  more  convenient  and  satisfactory  than  the  process  by  dis- 
tillation.   After  putrefaction  the  acid  may  be  detected  as  sulphocyanide. 

In  1891,  twenty-six  deaths  from  prussic  acid  were  recorded  in 
England  and  Wales. 

Cyanide  of  Potassium,  on  Potassium  Cyanide. 

Cyanide  of  potassium  may  be  regarded  as  a  compound  of  hydrocyanic 
(prussic)  acid,  containing  41  per  cent,  of  the  latter  poison.  The  com- 
mercial cyanide  is  impure,  containing  also  cyanate  and  carbonate  of 
potassium.  Cyanide  of  potassium  is  largely  used  in  photography  and  in 
electro-gilding  and  silvering.  In  1891,  there  were  fifteen  deaths  from 
cyanide  of  potassium  in  England  and  Wales. 

Symptoms. — This  salt  has  a  bitter  taste,  producing  first  a  sense  of  cold- 
ness on  the  tongue  followed  by  a  feeling  of  constriction,  and  burning  heat 
in  the  throat.  It  is  one  of  the  most  formidable  poisons  known  to  chemists. 
It  has  destroyed  life  in  a  quarter  of  an  hour.  A  dose  of  five  grains,  equal 
to  two  grains  of  prussic  acid,  has  proved  fatal  in  three  instances.  In  one 
case  the  person  died  in  two  hours.  ('  Chem.  News,'  Sept.  5,  1863.)  The 
symptoms  which  the  cyanide  produces  are  similar  to  those  occasioned  by 
prussic  acid  : — insensibility,  spasmodic  breathing,  convulsions,  and  tetanic 
stiffness  of  the  jaws  and  body.  They  appear  in  a  few  seconds  or  minutes, 
and  run  through  their  course  with  great  rapidity.  An  acid  state  of  the 
stomach,  by  liberating  prussic  acid  from  the  salt,  is  thought  to  hasten  its 
effects. 

Insensibility  is  not  always  an  immediate  symptom.    A  woman,  who  at 
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the  time  was  under  medical  treatment,  took  by  mistake  a  teaspoonful  of  a 
solution  of  cyanide  of  potassium,  containing  about  seven  grains  of  the  salt. 
Immediately  after  taking  it  she  complained  of  a  severe  burning  pain  in  the 
stomach,  and  feeling  as  if  the  bowels  were  about  to  act.  She  went  to  the 
water-closet,  and  her  strength  left  her.  She  was  removed  to  bed,  and 
speedily  became  unconscious.  It  was  found  impossible  to  introduce  any- 
thing into  the  stomach.  She  died  in  less  than  an  hour.  There  was  no 
convulsion  before  death,  but  a  sudden  convulsive  action  of  the  body  took 
place  after  the  heart  had  ceased  to  beat.  The  appearance  of  the  body  was 
so  natural,  even  on  the  day  following  death,  that  some  of  her  friends  sup- 
posed there  might  still  be  life.  ('Boston  Med.  and  Surg.  Jour.,'  Dec.  11, 
1856,  and  'Brit,  and  For.  Med.  Rev.,'  1857,  vol.  19,  p.  498.)  In  1856,  a 
woman  swallowed  an  ounce  and  a  half  of  a  solution  of  cyanide  of  potassium, 
used  for  photographic  purposes.  The  quantity  taken  amounted  to  five 
grains.  In  two  minutes  she  became  unconscious,  the  whole  of  the  body 
was  slightly  convulsed,  and  the  pupils  of  the  eyes  were  dilated.  She 
foamed  at  the  mouth,  the  pulse  was  small  and  feeble,  and  there  was 
spasmodic  closure  of  the  jaws.  Nevertheless,  as  she  had  lost  some  teeth, 
there  was  sufficient  space  for  the  introduction  of  the  tube  of  the  stomach- 
pump,  within  five  minutes  after  she  had  taken  the  poison.  She  died  in 
twenty  minutes.  In  the  Registrar- General's  Report  for  Oct.  3, 1857,  three 
deaths  are  stated  to  have  occurred  from  this  salt,  among  the  families  of 
soldiers :  two  were  cases  of  suicide  and  one  of  accident.  It  appears  that 
they  employed  it  for  cleaning  lace.  The  salt  has  given  rise  to  many  acci- 
dents among  persons  engaged  in  the  practice  of  this  art,  and  in  photo- 
graphy. (For  cases  of  its  fatal  action  see  'Med.  Times  and  Gaz.,'  1850,  II.  pp. 
390,  482  ;  and  1851,  II.  p.  41  ;  also,  '  Chem.  News,'  April  27, 1861,  p.  260.) 

Appearances. — In  a  case  in  which  an  inspection  of  the  body  was  made 
two  days  after  death,  there  was  no  remarkable  odour : — the  muscles  were 
stiff  and  rigid  ;  the  face,  and  fore  part  of  the  body,  pale ;  the  back  part 
livid,  except  those  portions  which  had  sustained  pressure.  The  fingers  and 
toes  were  convulsively  bent  inwards,  the  nails  blue,  the  eyelids  half-closed, 
the  lips  pale,  the  vessels  of  the  brain  filled  with  bluish-red  blood.  On 
making  a  section  of  the  brain  and  spinal  marrow,  bloody  points  were 
observed.  The  lungs  were  congested  posteriorly,  and  on  cutting  into  them 
a  strong  odour  of  bitter  almonds  was  perceived.  A  yellowish  mucus  was 
found  in  the  stomach,  which  yielded  on  analysis  cyanide  of  potassium. 
The  mucous  membrane  was  reddened  near  the  intestinal  end.  The  poison 
was  not  detected  in  any  part  of  the  body  except  the  contents  of  the  stomach 
and  intestines.  (Casper's  '  Wochenscrift,'  Oct.  4,  1845,  p.  657.)  In  1851, 
a  girl,  a?t.  18,  was  brought  to  Guy's  Hospital.  Half  an  hour  before  her 
admission,  she  was  seen  to  swallow  a  solution  of  cyanide  of  potassium. 
She  vomited  once.  It  is  stated  that  she  was  alive  when  put  into  the  cab, 
but  when  taken  out  at  the  hospital,  seven  minutes  afterwards,  she  was 
completely  insensible,  pulseless  at  the  wrist,  and  to  all  appearance  dead. 
Artificial  respiration  was  at  once  resorted  to,  ammonia  was  applied  to  the 
nostrils,  warmth  to  the  limbs,  and  cold  affusion  to  the  spine ;  but  all  to  no 
effect,  and  with  the  exception  of  an  alteration  in  the  pupils  observed  during 
the  first  few  minutes  of  her  admission,  she  evinced  no  signs  of  vitality. 
The  body  was  inspected  on  the  following  day.  The  stomach  contained  a 
large  quantity  of  half-digested  food  :  its  mucous  membrane  was  of  a  pink 
colour  and  deeply  injected,  especially  in  patches.  Every  other  organ  was 
healthy,  and  there  was  no  appearance  of  corrosion  about  the  mouth.  The 
contents  of  the  stomach  were  of  a  pale  straw-colour,  semi-fluid,  and  had  a 
decidedly  bitter  almond  odour.  Prussic  acid  was  detected  in  them.  (See 
also  'Lancet,'  1863,  II.  p.  447.) 
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This  poison  is  generally  fatal.  Two  cases  of  recovery  from  largo  doses 
are,  however,  reported  by  W.  F.  Stevenson  ('Lancet,'  1871,  I.  p.  800). 
In  1802,  a  man  swallowed  the  greater  part  of  a  solution  containing  an 
■ounce  of  the  commercial  cyanide,  which  he  had  dissolved  for  the  purpose. 
Taafe  found  the  man  a  few  minutes  afterwards  lying  in  the  street 
insensible,  and  breathing  stertorously  ;  and  in  about  ten  minutes  he  applied 
the  stomach-pump,  and  cold  affusion  freely.  In  two  hours  the  man  vomited, 
and  from  that  time  rapidly  recovered.    This  is  a  rare  instance. 

Commercial  cyanide  of  potassium  has  a  local  chemical  action  upon  the 
skin ;  and  if  this  is  abraded  or  wounded,  it  may  be  absorbed  and  produce 
serious  effects.  Some  accidents  of  this  kind  have  occurred  in  the  practice 
of  photography.    ('  Ann.  d'Hyg.,'  1803,  1,  454.) 

Analysis. — Commercial  cyanide  of  potassium  is  usually  seen  in  hard 
white  masses.  It  is  deliquescent,  and  very  soluble  in  water:  the  solution, 
when  pure,  is  colourless,  and  has  a  strong  alkaline  reaction,  a  soapy  feel, 
and  a  powerful  odour  of  prussic  acid.  It  is  not  very  soluble  in  pure  and 
strong  alcohol.  1.  It  is  decomposed  by  all  acids,  and  prussic  acid  is  set 
free.  2.  The  potassium  is  precipitated  by  tartaric  acid  and  by  platinic 
chloride,  3.  It  gives  a  white  precipitate  with  nitrate  of  silver,  which, 
when  dried  and  heated,  possesses  all  the  properties  of  cyanide  of  silver. 
This  precipitate  is  easily  redissolved  by  a  slight  excess  of  the  solution  of 
cyanide  of  potassium.  4.  If  a  solution  of  ferrous  sulphate  is  added  to  a 
solution  of  the  cyanide  of  potassium,  and  after  agitation  dilute  sulphuric 
acid,  Prussian  blue  will  result.  5.  A  single  grain  of  this  salt  moistened 
with  water  in  a  watch-glass,  gives  a  well-marked  reaction,  by  its  vapour, 
with  the  silver  and  sulphur-tests.  Should  this  experiment  fail,  a  drop  of 
yellow  sulphide  of  ammonium  may  be  heated  with  the  cyanide — the 
liquid  acidulated  with  hydrochloric  acid,  and  a  solution  of  ferric  sulphate 
added.    The  red  colour  of  ferric  sulphocyanate  immediately  appears. 

Organic  Substances. — The  salt  may  be  obtained  as  a  soluble  fixed  residue 
from  organic  matter  by  drying  and  incinerating  it  in  close  vessels  ;  or 
prussic  acid  may  be  at  once  procured  by  distilling  the  contents  of  the 
stomach  with  diluted  sulphuric  acid. 

Lwow  has  detected  cyanide  of  potassium  in  the  body  100  days  after 
death  ('Ann.  d'Hyg.,'  1882,  t.  viii.  p.  571),  and  Zillner  four  months  after 
death.    ('  Vierteljahrsschrift  f.  Gerichtl.  Med.,'  xxxv.  1882,  p.  193.) 

Cyanide  op  Silver. 

One  death  occurred  from  the  taking  of  this  substance  in  1880.  Not- 
withstanding its  great  insolubility,  it  is  readily  decomposed  by  the  free 
hydrochloric  acid  of  the  gastric  juice,  prussic  acid  being  liberated. 

Essential  Oil  of  Bitter  Almonds. 

This  liquid,  which  is  used  for  the  purpose  of  giving  flavour  and  odour 
to  confectionery,  in  its  crude  state  owes  its  poisonous  properties  to  the 
presence  of  prussic  acid.  It  contains  a  variable  quantity  of  the  acid, 
sometimes  twelve  per  cent.  Almond  flavour  or  essence  of  peach  kernels 
contains  one  drachm  of  the  essential  oil  to  seven  drachms  of  rectified 
spirit.  Thirty-one  deaths  from  this  oil  are  reported  to  have  occurred  in 
England  and  Wales  in  four  years.  Poisoning  by  it  is,  however,  now  rare, 
as  the  crude  poisonous  oil  is  a  scheduled  poison,  and  can  only  be  sold 
under  restrictions. 

Symptoms. — The  following  may  be  taken  as  a  summary:  lividity  of 
the  face;  eyes  glassy,  pi'ominent,  fixed  and  staring;  pupils  dilated  and 
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insensible  to  light;  jaws  spasmodically  closed;  frothy  mucus  about  the- 
mouth  ;  in  some  cases  vomiting  of  food ;  coldness  of  the  skin  ;  heaving,, 
intermittent,  and  sometimes  stertorous  respiration ;  pulselessness ;  the 
head  spasmodically  drawn  backwards,  and  sometimes  the  trunk  also ; 
general  relaxation  of  the  limbs;  an  odour  of  bitter  almonds  about  the 
mouth. 

In  one  case,  a  woman  swallowed  about  seventeen  drops  of  the  essential 
oil,  and  she  died  in  half  an  hour.  She  was  seen  by  Bull  in  about  fifteen 
minutes:  her  face  was  livid,  the  lips  separated,  the  teeth  clenched, 
froth  about  the  mouth,  the  eyes  half-shut  and  glassy,  the  pupils  dilated 
and  fixed,  and  there  were  heavings  of  the  chest  at  intervals  ;  there  was 
no  pulse,  and  the  action  of  the  heart  was  scarcely  perceptible.  No  odour 
was  perceived  about  the  body  until  after  the  stomach-pump  had  been  used. 
The  first  symptoms  observed  in  this  case  were  strong  convulsions,  the 
deceased  throwing  her  arms  about  as  if  in  pain.  A  boy,  set.  13,  swallowed 
a  quantity  of  the  oil ;  he  was  found  lying  on  the  floor  motionless  and  in- 
sensible ;  the  face  pale,  the  eyes  open  and  fixed,  the  pupils  dilated,  and  he 
was  rolling  about  and  panting  for  breath ;  the  pulse  at  the  wrist  was 
imperceptible  ;  he  died  in  a  quarter  of  an  hour  without  any  convulsions 
appearing.  A  man,  set.  20,  swallowed  about  two  ounces  of  the  oil.  A 
person  present  saw  him  fall  suddenly  while  in  the  act  of  swallowing  :  he 
made  a  loud  cry,  gave  one  deep  expiration,  and  died. 

In  another  case,  a  woman,  set.  46,  who  had  been  in  the  habit  of  using' 
the  almond  essence  for  flavouring  confectionery,  swallowed  about  half  an 
ounce  (equal  to  thirty  drops  of  the  oil).  She  died  in  less  than  half  an 
hour.  When  seen  by  a  medical  man  ten  minutes  after  she  had  taken  the 
poison,  she  was  perfectly  insensible.  The  face  was  pale  but  swollen,  and 
covered  with  perspiration ;  the  eyes  stared  fixedly  as  iF  in  terror  ;  the 
pupils  were  dilated.  The  lips  were  partly  closed  and  livid,  and  a  frothy 
mucus  issued  from  the  mouth.  The  lower  jaw  was  firmly  contracted, 
while  the  muscles  of  the  neck  and  of  the  limbs,  excepting  those  of  the 
fingers,  were  flaccid.  She  breathed  slowly  and  heavily,  making  about  ten 
respirations  in  a  minute  ;  the  pulse  was  from  30  to  40,  and  feeble.  There 
was  an  odour  of  bitter  almonds  in  the  breath.  Some  blood  which  was 
drawn  from  the  arm  was  thick  and  dark,  resembling  choleraic  blood.  In 
spite  of  the  use  of  the  stomach-pump  and  cold  affusion,  the  patient  did  not 
show  any  signs  of  recovery,  but  gradually  sank.  ('Assoc.  Med.  Jour.,' 
Dec.  13,  1856,  p.  1055.)  In  1853,  a  woman,  set.  39,  swallowed  half  an 
ounce  of  almond  flavour,  containing  half  a  drachm  of  the  essential  oil.  In 
ten  minutes  she  was  perfectly  insensible  and  motionless ;  the  pupils  were 
moderately  dilated  and  insensible  to  light ;  the  mouth  was  partly  open, 
the  lips  were  pale  ;  there  was  no  distortion  or  spasmodic  movement  of" 
the  features ;  the  pulse  was  slightly  tremulous,  and  entirely  ceased  in  a 
few  minutes  ;  the  breathing  was  slightly  stertorous,  and  took  place  at  long 
intervals.  She  continued  in  this  state  for  twenty  minutes  without  any 
convulsive  movements  of  the  body,  when  she  died,  i.e.  half  an  hour  after 
she  had  taken  the  poison.  In  another  case  two  drachms  destroyed  life  in 
seventeen  minutes.     ('  Lancet,'  1863,  II.  p.  447.) 

Appearances. — In  Bull's  case  (supra),  on  inspection  nine  hours  after 
death  no  odour  of  the  oil  was  perceptible  in  the  chest,  head,  or  heart, 
nor  in  the  venous  blood  with  which  the  system  was  gorged.  The  lungs 
and  heart  were  healthy.  The  vessels  of  the  brain  were  congested,  and 
there  was  a  general  effusion  of  serum  on  the  hemispheres.  The  lining 
membrane  of  the  stomach  was  much  congested.  On  oppning  it  the 
bitter-almond  odour  was  quite  perceptible.  ('  Prov.  Med.  Jour.,'  Sept.  11, 
1844,  p.  364.)    In  the  case  of  the  boy  (supra),  which  proved  fatal  in  a 
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quarter  of  an  hour,  on  inspection  there  was  pallor  of  the  face,  with  lividity 
of  the  depending  parts ;  the  lungs  were  congested;  the  odour  of  the  poison 
was  perceptible  only  in  the  abdomen,  and  very  distinctly  in  the  contents  of 
the  stomach.  The  mucous  coat  of  this  organ  was  generally  pale,  but  there 
were  some  patches  of  ecchymosis  scattered  over  it.  The  essential  oil  and 
prussic  acid  were  detected  in  it.  ('  Lancet,'  July  12,  1845,  p.  40.)  In  a 
case  which  proved  fatal  in  three  hours,  the  skin  was  partially  livid,  the 
blood  fluid,  and  the  membranes  of  the  brain  as  well  as  the  lungs  were 
gorged.  The  contents  of  the  stomach  had  a  strong  smell  of  the  oil,  and 
the  mucous  coat  towards  the  intestinal  opening  had  a  red  appearance. 
The  other  organs  were  healthy.  The  blood,  with  which  the  venous  system 
is  gorged,  is  generally  liquid  and  of  a  dark  colour. 

Analysis. — The  essential  oil,  which  is  often  called  peach-nut  oil,  is 
colourless  when  pure,  but  it  commonly  has  a  pale  yellow  colour,  and  a 
strong  odour  of  bitter  almonds,  by  which  it  may  be  identified.  It  has  a 
hot,  burning  taste,  and  a  feeble  acid  reaction.  It  produces,  when  dropped 
on  paper,  a  greasy  stain  which  does  not  entirely  disappear  by  the  applica- 
tion of  heat.  It  has  a  sp.  gr.  of  T043,  and  sinks  in  water,  which  dissolves 
about  one-thirtieth  part.  It  is  soluble  in  alcohol  and  ether  in  all  propor- 
tions. When  mixed  with  a  few  drops  of  strong  sulphuric  acid,  it  forms  a 
rich  crimson-red  liquid  which,  if  exposed  to  air,  becomes  yellow.  When 
poured  into  cold  water,  the  crimson  colour  is  immediately  destroyed,  and 
a  yellow  colouring  matter  falls  in  globules.  The  smell  and  taste  of  this 
oil,  with  the  chemical  tests,  are  sufficient  for  its  identification  ;  but  nitro- 
benzene possesses  a  similar  odour,  and  has  been  mistaken  for  it.  When 
pure,  and  free  from  prussic  acid,  it  is  rapidly  converted  by  oxidation  into 
crystallized  benzoic  acid.     The  impure  oil  undergoes  this  change  slowly. 

The  vapour  of  prussic  acid  does  not  so  readily  escape  from  this  oil  as 
from  the  watery  solution :  hence  the  vapour-tests  do  not  give  so  quickly 
characteristic  results.  Tests. — 1.  Add  to  one  or  two  drops  of  the  oil  a  like 
quantity  of  yellow  sulphide  of  ammonium.  Mere  mixture  at  a  low  tem- 
perature only  produces  sulphocyanate  after  standing  ten  minutes  or  longer; 
but  if  the  liquid  is  warmed  with  alcohol  the  conversion  is  immediate,  and 
the  change  is  indicated  by  the  blood-red  colour  struck  on  adding  ferric 
sulphate  to  the  liquid.  If  any  unchanged  sulphide  should  give  a  black 
colour,  this  may  be  removed  by  the  addition  of  one  or  two  drops  of  hydro- 
chloric acid.  2.  Dissolve  one  or  two  drops  of  the  oil  in  alcohol  and  add 
to  the  mixture  a  few  drops  of  a  solution  of  potash,  followed  by  a  solution 
of  ferrous  sulphate,  and  then  hydrochloric  acid.  Prussian  blue  is  formed  on 
warming  the  mixture  and  adding  dilute  sulphuric  or  hydrochloric  acid. 
The  silvex*-test  is  inapplicable  to  the  oil  in  its  ordinary  state.  The  vapour 
of  the  oil  produces  no  change  in  a  drop  of  a  solution  of  nitrate  of 
silver,  except  after  long  exposure.  If,  however,  the  oil  be  heated,  there 
is  an  immediate  production  of  the  cyanide  of  silver.  The  two  tests  above 
mentioned,  combined  with  the  odour,  are  sufficient  for  all  practical 
purposes. 

Bitter  almond  water,  laurel  water,  and  the  essences  of  peach  and  cherry 
kernels,  all  owe  their  noxious  properties  to  the  presence  of  prussic  acid. 

In  1876,  a  patient  was  admitted  into  Guy's  Hospital  suffering  from  the 
effects  of  a  handful  of  bitter  almonds,  which  he  had  eaten.  The  symptoms 
were  those  of  prussic  acid  poisoning",  from  which  he  recovered. 


vol.  t. 
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narcotic  liquids  and  vapours  : — disulphide  of  carbon — coal-naphtha  

benzene  wood-naphtha  bichloride  of  methylene — amylene  fusel- 
oil  nitrobenzene  aniline — oil  of  wormwood  absinthe — nitro- 
glycerine or  glonoin. 

Carbon  Disulphide.    Bisulphide  of  Carbon. 

This  liquid  is  extensively  used  in  the  arts  as  a  solvent  for  phosphorus, 
sulphur,  caoutchouc,  and  oils.  Little  is  known  of  its  effects  on  man  as  a 
liquid  ;  and  from  its  powerful  and  offensive  odour  it  could  not  be  readily 
administered  with  homicidal  intention.  The  effects  of  its  vapour  have 
been  chiefly  observed  among  workers  who  employ  this  liquid.  It  pro- 
duces headache,  loss  of  appetite,  colicky  pains,  impairment  of  vision  and 
hearing ;  and  causes  general  derangement  of  health,  evidently  by  an 
operation  on  the  nervous  system.  ('  Chem.  News,'  May  2,  1863,  p.  216.) 
Delpech  has  described  with  great  elaboration  the  results  caused  by  the 
inhalation  of  the  vapours  of  the  disulphide  in  caoutchouc  factories. 
('  Nouv.  Recherch.  sur  l'lntoxic.  Spec,  qui  determine  le  Sulf.  de  Charbon, 
Paris,'  1860.)  The  results  rarely  ensue,  except  in  close,  ill-ventilated 
establishments.  He  states  that  in  these  chronic  cases  there  is  intense 
oppressive  headache,  extending  from  the  bridge  of  the  nose  to  the  temples, 
giddiness,  and  that  on  going  into  an  uncontaminated  atmosphere  a  feeling 
of  intoxication  is  experienced.  Sometimes  there  is  a  period  of  excite- 
ment ;  but  in  all  cases  there  is,  at  a  later  stage,  dulness,  apathy,  and  often 
partial  paralysis  of  speech.  Sight  and  hearing  are  affected.  There  is 
great  loss  of  muscular  power,  and  anaesthesia.  Cramps  and  fibrillary 
constrictions  of  various  muscles  are  rarely  absent.  The  sexual  feeling, 
at  first  increased,  is  eventually  completely  lost.  A  number  of  the  work- 
people suffer  from  vomiting,  colic,  and  alternate  constipation  and  vomit- 
ing. Flatus,  having  the  odour  of  the  disulphide,  may  be  eructed  and 
passed  by  the  rectum ;  and  the  urine  also  not  infrequently  smells  of  the 
poison. 

Bernhardt  has  observed  similar  cases.  (Husemann's  '  Jahresber.,' 
1872,  p.  495.) 

Rendu  ('  Sem  Med.,'  Nov.  11,  1891)  reports  a  case  of  poisoning  by 
bisulphide  of  carbon.  The  patient  was  a  girl,  aged  fifteen,  who  for  about 
a  year  had  been  employed  in  vulcanizing  caoutchouc  balls.  She  had 
for  some  time  experienced  frontal  pain  and  heaviness  of  the  head,  but 
till  shortly  before  admission  she  had  had  no  other  troubles.  About  a 
month  before  entry  the  pains  became  more  violent,  and  were  soon  ac- 
companied by  a  painful  contraction  of  the  masseter  muscles,  then  by 
stiffness  of  the  neck  and  vertebral  column ;  finally,  the  legs  and  arms 
were  also  attacked.  It  was  found  that  the  contractions,  though 
generalized,  were  nowhere  complete,  but  the  contraction  of  the  mas- 
seters  prevented  the  jaws  from  being  separated.  It  was  probably  this 
latter  fact  which  had  provoked  a  severe  attack  of  ulcerative  stomatitis, 
due  to  accumulation  of  tartar  between  the  teeth.  The  tendon  reflexes, 
too,  were  found  to  be  slightly  exaggerated.  The  explanation  of  this 
case  seems  to  have  been  that  the  girl  had  been  exposed  all  day  to  an 
atmosphere  laden  with  the  vapour  bisulphide  of  carbon;  the  initial 
symptoms — headache  and  heaviness  of  the  head — are  undoubtedly  those 
associated  with  poisoning  by  this  drug.  The  later  symptoms  were 
probably  due  to  the  same  cause,  and,  judging  from  the  order  of  their 
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appearance,  were  the  result  of  a  farther  action  on  the  central  nervous 
system,  first  on  the  medulla  and  cervical  cord,  and  eventually  on  the 
whole  spinal  tract.  It  may  he  suggested  that  the  affection  was  in  a 
measure  hysterical,  but  against  this  view  there  are  the  facts  (1)  that 
there  was  no  history,  either  actual  or  hereditary,  of  hysteria  ;  (2)  that 
the  contractions  were  incomplete  and  generalized,  the  limbs  being  the 
least  affected,  there  being  also  no  disturbance  of  sensation  ;  (3)  that  the 
usual  stigmata  of  hysteria  were  entirely  absent.  Beyond  the  contraction 
there  was  no  nervous  phenomenon.  Other  cases  of  poisoning  by  carbon 
bisulphide  have  been  recorded,  notably  by  Delpech,  but  none  of  them 
showed  such  a  firm  contraction  of  the  jaws,  and  in  them  the  contractions 
always  passed  off  after  a  few  days.    ('  Brit.  Med.  Jour.,'  1891,  II.  Sup. 

Analysis. — The  odour  and  inflammability  of  this  liquid  are  sufficient 
to  identify  it  even  in  the  smallest  quantity. 

Coal-Naphtha. 

The  light  oily  product  of  the  distillation  of  coal,  a  hydrocarbon  known 
under  the  name  of  coal-naphtha,  has  caused  death  in  one  case,  under 
symptoms  of  narcotic  poisoning-.  A  boy,  set.  12,  swallowed  inadvertently 
about  three  ounces  of  coal-naphtha.  He  soon  appeared  as  if  intoxicated, 
and  ran  about  in  a  wild  delirium.  When  seen  in  a  short  time  by  a  medical 
man,  he  was  insensible,  collapsed,  breathing  stertorously,  and  his  skin 
was  cold  and  clammy.  He  had  already  vomited  part  of  the  liquid,  and 
the  odour  of  the  vomited  matter  at  once  showed  what  he  had  taken.  By 
the  promotion  of  vomiting,  he  was  made  to  eject  altogether  two  table- 
spoonfuls  of  naphtha,  and  partially  recovered.  In  spite  of  this  reaction, 
however,  in  about  two  hours  he  was  again  in  a  state  of  collapse,  insensible, 
pulseless,  gasping  for  breath,  and  frothing  at  the  mouth.  The  eyes  were 
fixed  and  glassy,  and  the  pupils  contracted.  There  was  complete  loss  of 
muscular  power,  and  great  difficulty  of  breathing,  but  no  convulsions. 
He  had  lost  the  power  of  swallowing.  In  spite  of  every  effort  to  save 
him,  he  died  in  less  than  three  hours  after  swallowing  the  liquid.  On 
inspection  of  the  body  four  days  after  death,  a  strong  smell  of  naphtha 
was  perceived  throughout  the  tissues.  The  blood  was  fluid,  there  was 
slight  effusion  of  serum  in  the  ventricles  of  the  brain.  The  right  side  of 
the  heart  contained  fluid  blood,  the  left  was  empty ;  the  lungs  were  not 
congested,  but  pale.  The  coats  of  the  stomach  were  not  inflamed  or 
materially  changed  in  appearance.  This  organ  contained  a  pint  of  semi- 
fluid matter,  of  which  four  or  five  ounces  were  liquid.  An  ounce  of  a 
dark-coloured  liquid  floated  on  the  top,  and  was  easily  skimmed  off.  The 
liquid  appeared  to  act  in  this  case  as  a  pure  narcotic.  There  were  no 
convulsions.  The  respiration  of  the  vapour  of  this  liquid  diluted  with 
air  produces  headache,  giddiness,  severe  pain  in  the  stomach,  loss  of 
appetite,  and  general  illness.    ('  Lancet,'  1856,  II.  p.  230.) 

Analysis. — The  peculiar  odour  as  well  as  inflammability  of  the  liquid, 
and  the  fact  that  it  burns  with  a  bright  yellow  smoky  flame,  would  be 
sufficient  to  identify  coal-naphtha.  Its  lightness  and  insolubility  in  water 
would  allow  of  its  being  readily  separated  from  the  aqueous  contents  of 
the  stomach. 

Benzene  ok  Benzol. 

This  is  a  colourless  volatile  liquid  hydrocarbon  obtained  by  the  dis- 
tillation and  rectification  of  coal-naphtha.  The  breathing  of  its  vapour 
produces  narcotic  effects,  but,  according  to  Snow,  with  some  symptoms 
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indicative  of  a  noxious  action  on  the  brain  and  spinal  marrow,  e.g.  noises- 
in  the  head,  convulsive  trembling,  twitchings  of  the  muscles,  convulsions, 
and  difficulty  of  breathing.  ('  Med.  Gaz.,'  1848,  N.  S.  vi.  p.  1077.)  It  is 
poisonous  to  the  lower  animals  and  to  all  parasites  ;  and  it  has  been 
suggested  by  Sonnenkalb  as  a  remedy  for  destroying  the  trichina  spiralis. 
This  writer  also  refers  to  a  case  in  which  a  quantity  of  liquid  benzene 
Was  swallowed  by  a  man,  and  it  operated  as  a  narcotic.  ('  Anilin  unci 
Anilinfarben,'  Leipzig,  1864,  p.  13.)  Gull  observed  a  case  of  recovery 
from  this  poison. 

Analysis. — The  odour  and  inflammability  of  the  liquid,  as  well  as  its 
insolubility  in  water,  are  sufficient  to  identify  it,  and  to  allow  of  its- 
separation  from  organic  liquids. 

Wood-Naphtha.    Wood-Spirit.    Methyl  Alcohol. 

The  term  naphtha  is  frequently  applied  to  a  product  of  the  destructive 
distillation  of  wood,  differing  entirely  in  composition  and  properties  from 
the  hydrocarbon  above  described  as  coal-naphtha.  It  is  also  known 
under  the  names  of  methyl  alcohol  and  pyroligneous  ether.  It  differs 
from  coal-naphtha,  among  other  properties,  in  being  miscible  with,  and' 
soluble  in,  water  in  all  proportions.  In  its  commercial  form  it  is  a 
nauseous  liquid  in  odour  and  taste.  When  mixed  in  the  proportion  of 
one-tenth  part  with  rectified  spirit,  it  forms  a  compound  now  largely 
employed  as  a  solvent  in  the  arts  and  medicine  under  the  name  of  Methy- 
lated Spirit.  It  has  a  hot,  disagreeable,  spirituous  taste,  and  like  rectified 
spirit  it  would  no  doubt  operate  as  a  narcotic  poison.  Its  odour  is  so 
powerful  and  peculiar,  that  no  one  could  swallow  it  unknowingly.  The 
author  met  with  an  instance  of  the  effects  of  this  liquid  on  man  ;  and 
observed  the  effects  produced  by  the  respiration  of  its  vapour  on  a  large 
scale.  It  causes  headache,  loss  of  appetite,  nausea,  sickness,  languor, 
and  a  general  feeling  of  illness.  A  fatal  case  from  an  overdose  of  wood- 
spirit  mixed  with  alcohol  occurred  in  London  in  1864,  and  was  the 
subject  of  an  inquest.  The  evidence  showed,  on  an  inspection  of  the 
body,  that  the  lungs  were  congested  and  the  stomach  irritated  and 
inflamed. 

Analysis. — It  is  a  very  inflammable  liquid,  burning  with  a  pale  blue 
flame.  It  is  lig-ht  and  volatile,  readily  in  part  separable  from  other  liquids 
by  distillation  below  200°  F.  Its  odour  is  peculiar.  It  mixes  with  water 
and  alcohol  in  all  proportions.  Alcohol  containing  one-tenth  part  of  it 
(methylated  spirit)  is  rendered  so  nauseous  that  it  is  supposed  not  to 
be  used  for  drinking  purposes.  The  editor  has,  nevertheless,  frequently 
known  it  to  be  used  for  this  purpose. 

Amylene. 

The  vapour  of  this  liquid  was  introduced  by  Snow  as  a  substitute  for 
the  vapour  of  chloroform.  It  produces  a  loss  of  sensibility  without 
causing  complete  coma  or  stupor.  Its  use  has  led  to  at  least  two  deaths, 
and  it  is  not  so  safe  an  agent  as  chloroform  vapour  for  surgical  purposes. 
The  only  appearance  met  with  in  one  fatal  case,  was  an  emphysematous 
state  of  the  lun^s,  or  excessive  dilatation  of  the  air-cells  ('  Med.  Times 
and  Gaz.,'  1857,  I.  pp.  332,  381)  ;  and  in  the  other,  a  distension  of  the 
right  cavities  of  the  heart  with  dark  fluid  blood.  There  was  no  congestion 
of  the  brain,  and  no  smell  of  amylene  perceptible  in  the  body.  ('  Med. 
Times  and  Gaz.,'  1857,  II.  p.  133.) 
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Fcsel-Oil,  OB  Amyltc  Alcohol.    Amyl  Acetate. 

Fusel-oil  is  also  known  under  the  name  of  potato-spirit  or  oil  of  grain. 
It  is  of  an  alcoholic  nature,  but  much  less  volatile  than  ordinary  alcohol 
;md  ether  :  hence  it  is  commonly  a  product  at  the  latter  part  of  the  dis- 
tillation of  spirit  from  fermented  potatoes  and  cereal  grains,  imparting  a 
disagreeable  odour  and  taste  to  the  spirit  produced.  Its  vapour  when 
respired  in  a  diluted  state  is  irritating  to  the  lungs ;  it  produces  head- 
ache, nausea,  and  a  feeling  of  giddiness,  with  a  sense  of  suffocation  and 
inability  to  stand  or  walk.  This  spirit  is  used  in  certain  manufactures, 
as  in  the  separation  of  oils  and  fats,  and  a  question  has  arisen  how  far  the 
vapours  would  be  injurious  to  the  health  of  workmen.  There  can  be  no 
doubt  that  the  vapour  is  noxious  when  breathed,  and  that  the  work  could 
not  be  carried  on  with  safety  unless  there  were  free  and  perfect  ventilation. 

Furst  found  that  two  drachms  of  the  liquid  injected  into  the  stomach 
•of  a  rabbit  caused  great  restlessness  and  loss  of  muscular  power;  but  the 
animal  soon  recovered.  A  similar  quantity  killed  another  rabbit  in  about 
two  hours  :  the  principal  symptoms  were  great  depression  and  difficulty 
of  breathing.  On  inspection  of  the  body,  there  was  extravasation  of  dark 
brown  blood  at  the  cardiac  end  of  the  stomach,  and  the  mucous  membrane 
presented  brownish-red  points.  The  lining  membrane  of  the  upper  part 
of  the  small  intestines  was  reddened  and  covered  with  mucus  :  the  kidneys 
were  healthy  and  bloodless,  and  the  lungs  somewhat  redder  than  natural. 
Three  drachms  killed  a  rabbit  within  an  hour.  Half  an  ounce  caused 
death  in  a  quarter  of  an  hour,  and  one  ounce  in  four  minutes.  Fusel-oil, 
as  a  liquid,  appears  to  have  at  first  a  stimulating  and  afterwards  a 
depressing  action.  In  small  quantities  it  produces  intoxication.  ('Lond. 
]\Ied.  Gaz.,'  vol.  35,  p.  430.)  This  liquid  is  absorbed  into  the  blood,  and 
after  a  time  may  be  detected  by  its  peculiar  odour  in  the  breath.  Its 
toxicological  effects  are  more  powerful  in  the  state  of  vapour  than  when 
it  is  taken  as  a  liquid  into  the  stomach. 

Analysis. — Fusel-oil  is  a  volatile  liquid  of  a  pale  yellow  colour,  lighter 
than  water  and  only  sparingly  soluble  in  it.  It  is  dissolved  by  alcohol 
and  ether  in  all  proportions,  but  not  readily  by  chloroform.  Water 
separates  it  from  its  ethereal  solution.  It  has  a  hot  burning  taste  and 
an  offensive  spirituous  odour,  which  is  very  persistent  and  peculiar:  by 
this  it  may  be  distinguished  from  other  alcoholic  liquids.  It  is  inflam- 
mable, and  burns  with  a  pale  bluish  flame.  Like  alcohol,  ether,  and 
wood-spirit,  it  decomposes  chromic  acid,  producing-  green  chromic  oxide. 
In  organic  mixtures  ether  might  be  used  for  its  separation. 

By  distilling  one  part  of  fusel-oil  with  two  parts  of  acetate  of  potassium 
and  one  part  of  oil  of  vitriol,  an  ethereal  liquid,  amyl  acetate,  is  produced 
which  is  used  in  confectionery  under  the  name  of  Essence  of  Jargonelle  Pear. 
A  child  on  two  occasions  became  partially  comatose  and  had  livid  lips 
and  a  feeble  pulse,  after  eating  some  confectionery  which  it  was  calculated 
contained  about  one  drop  of  this  essence.  Hence  its  use  is  not  without 
danger.    ('Pharm.  Jour.,'  Nov.,  1851,  p.  214.) 

Nitrobenzene  or  Nitrobenzol. 

This  liquid,  which  is  employed  as  a  substitute  for  the  essential  oil  of 
bitter  almonds  in  perfumery  and  confectionery,  is  a  narcotic  poison.  It  is 
extensively  used  in  the  preparation  of  aniline  colours,  and  has  often  proved 
fatal.  In  the  second  edition  of  the  author's  work  on  Poisons  some  experi- 
ments were  quoted  from  the  '  Lancet'  (1857,  I.  p.  46),  showing  that  one 
fluid  drachm  of  nitrobenzene  killed  a  rabbit  almost  instantaneously  ;  and 
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half  a  fluid  drachm  mixed  with  two  fluid  drachms  of  water  rendered  a  cat 
insensible  for  several  minutes,  a  slimy  mucus  flowing  from  its  mouth  for 
several  hours  afterwards.  The  animal  refused  all  food,  and  died  in  twenty- 
four  hours.  ('  On  Poisons,'  1859,  p.  701.)  In  1859,  Casper  published  an 
account  of  this  liquid  under  the  name  of  '  A  new  Poison  '  ('  Vierteljahrs- 
schr.,'  B.  16,  p.  1).  Its  effects  on  a  rabbit  and  a  dog  are  here  described. 
Two  drachms  of  it  were  given  to  a  rabbit  without  any  symptoms  being 
produced ;  two  drachms  were  then  given  to  the  animal  at  intervals  of  ten> 
minutes  or  a  quarter  of  an  hour,  until  the  animal  had  taken  one  ounce. 
In  a  minute  and  a  half  after  the  last  dose,  the  animal  fell  suddenly  on  its 
left  side.  The  pupils  were  dilated,  while  the  limbs  and  tail  were  strongly 
convulsed.  The  animal  died  in  a  minute.  The  dose  was  probably  un- 
necessarily large,  but  the  result  shows'  that  nitrobenzene  in  a  large  dose 
may  destroy  life  rapidly.  On  opening  the  body,  the  powerful  odour  of 
the  liquid  was  everywhere  perceptible,  even  in  the  blood.  This  odour 
remained  strongly  in  the  body  when  it  was  again  examined  fourteen  days 
after  death.  About  five  fluid  drachms  given  to  a  middle-sized  dog  pro- 
duced no  remarkable  symptoms.  After  some  hours  the  animal  was; 
observed  to  be  dull  and  languid :  in  twelve  hours  there  was  profound 
coma,  with  slow  respiration  and  coldness  of  the  skin;  but  there  were  no 
convulsions.  The  animal  was  then  killed.  All  the  solids  and  liquids  of 
the  body,  including  the  blood,  had  a  strong  odour  of  the  poison  ;  and 
some  drops  of  the  oily  liquid  were  separated  from  the  contents  of  the 
stomach.  The  fluid  on  which  it  floated  had  a  strong  alkaline  reaction. 
The  blood  retained  the  odour  for  several  days. 

Symptoms  and  Appearances. — The  following  cases  are  of  interest :  they 
tend  to  show  that  the  vapour  is  much  more  potent  than  the  liquid.  Nichol- 
son ('  Lancet,'  1862,  I.  p.  135),  in  referring  to  a  fatal  case  of  poisoning 
by  the  liquid,  states  that  he  has  known  several  instances  in  which  the 
vapour,  as  it  is  evolved  from  almond  glycerine  soap,  has  seriously  affected 
persons.  A  friend  of  his  who  used  a  cake  of  the  soap  in  taking  a  warm 
bath  fainted  from  the  effects  of  the  vapour  of  nitrobenzene  set  free,  and 
was  ill  for  some  time  afterwards.  In  1863,  a  case  of  poisoning  by  this 
compound  occurred,  in  which  the  symptoms  so  closely  resembled  those 
of  essential  oil  of  bitter  almonds,  that  it  was  at  first  supposed  this  oil  had 
been  taken.  A  woman,  set.  30,  tasted  a  liquid  which  had  been  used  for 
flavouring  pastry,  and  perceiving  that  it  was  very  acrid  on  her  tongue 
and  lips,  spat  it  out  immediately  and  washed  her  mouth  with  water.  She 
thought  she  could  not  have  swallowed  more  than  a  drop,  but  in  replacing 
the  bottle  she  spilled  about  a  tablespoonful  on  the  table  and  did  not 
immediately  wipe  it  up.  The  vapour  strongly  impregnated  the  small 
room  in  which  she  was,  and  produced  a  feeling  of  sickness  in  another 
servant.  The  burning  taste  in  the  mouth  was  immediately  followed  by 
a  sensation  of  numbness  and  tingling  in  the  tongue  and  lips,  and  a  strange 
feeling  for  the  next  hour.  The  woman  became  worse,  and  Fotherby  saw 
her  in  an  hour  and  three-quarters  after  the  occurrence.  Her  aspect  was 
then  quite  like  that  of  prussic  acid  poisoning : — the  eyes  were  bright  and 
glassy,  the  features  pale  and  ghastly,  the  lips  and  nails  purple,  as  if  stained 
by  blackberries ;  the  skin  was  clammy  and  the  pulse  feeble.  Her  mind 
was  then  clear,  and  she  described  how  the  accident  had  occurred,  and  what 
her  sensations  were.  She  was  able  to  swallow  a  mustard  emetic,  after 
which  she  became  rapidly  worse,  lost  her  consciousness,  the  teeth  became 
set,  the  hands  clenched  and  blue,  the  muscles  rigid  and  convulsed.  She 
vomited  freely  a  pale  fluid  matter,  which  had  the  odour  of  nitrobenzene. 
The  stomach-pump  was  used,  but  the  fluid  washed  out  of  the  organ  had 
hardly  any  odour.    The  breathing  became  much  reduced,  and  the  pulse 
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could  scarcely  be  felt.  In  about  eleven  hours  there  was  reaction,  con- 
sciousness returned,  and  she  was  able  to  swallow.  At  the  end  of  seventeen 
hours  she  was  much  better;  but  she  then  complained  of  distorted  vision, 
with  flashes  of  light  and  strange  colours  before  her  eyes.  For  some  weeks 
she  continued  weak.  It  was  at  first  supposed  the  woman  had  swallowed 
a  larger  quantity  of  the  liquid  than  she  had  imagined ;  but  it  is  obvious, 
from  the  entire  absence  of  the  odour  in  the  fluid  drawn  off  by  the  stomach- 
pump,  within  about  two  hours,  that  but  little  could  have  passed  into  the 
stomach.  There  is  no  doubt,  from  what  has  been  observed  in  other  cases, 
that  these  severe  symptoms  were  chiefly  due  to  the  breathing  of  the  vapour 
in  a  concentrated  form.  A  fellow-servant  who  was  in  the  room  at  the 
time  the  liquid  was  spilled,  also  suffered  from  the  inhalation  of  the 
vapour.  The  liquid  was  found  to  be  nitrobenzene  unmixed  with  essential 
oil  of  almonds. 

A  clerk  in  some  chemical  works  took  a  few  drops  (supposed  to  have 
been  fifteen)  of  nitrobenzene.  Immediately  afterwards  he  felt  unwell 
and  became  insensible.  Stimulants  restored  consciousness,  but  there  was 
a  relapse,  and  he  died  the  next  day.  ('  Pharm.  Jour.,'  Dec,  1862,  p.  283.) 
A  boy,  set.  17,  while  drawing  off  some  nitrobenzene  by  a  siphon,  swallowed 
a  portion  of  the  liquid.  There  were  no  immediate  symptoms,  but  he 
soon  felt  sleepy,  and  when  at  dinner  ate  but  little,  and  said  he  felt  as  if  he 
were  drunk.  This  was  between  two  and  three  hours  after  he  had  swal- 
lowed the  liquid.  He  fell  into  a  stupor  which  became  deeper  and  deeper 
until  death  took  place,  without  vomiting  or  convulsions,  twelve  hours 
after  the  ingestion  of  the  poison.  ('  Med.  Times  and  Gaz.,'  1862, 1,  p.  239.) 
The  following  cases  occurred  at  Maidstone,  in  1865.  A  boy,  aet.  13, 
applied  a  bottle  containing  nitrobenzene  to  his  lips.  No  symptoms  followed 
at  the  time,  and  the  boy  ate  his  dinner  as  usual.  Some  hours  elapsed, 
when  he  suddenly  became  insensible.  He  was  almost  pulseless,  and  his 
jaws  were  spasmodically  closed  :  the  skin  of  the  face  was  purple,  and 
the  lips  were  livid.  He  died  in  about  four  hours  after  the  seizure,  and 
twelve  hours  after  taking  the  poison.  Some  small  quantity  was  most, 
probably  swallowed,  as  the  contents  of  the  stomach  had  a  strong  smell  of 
the  liquid.  A  cook  in  the  same  family  also  applied  the  bottle  to  her  lips. 
It  tasted  bitter.  She  had  her  dinner  as  usual,  but  an  hour  after  tasting 
the  nitrobenzene  she  was  seized  with  vomiting  and  felt  very  ill— her 
lips  were  black,  and  her  face  was  purple  and  white.  The  woman  re- 
covered. The  poison  had  been  wrongly  labelled  oil  of  bitter  almonds. 
For  several  cases  of  poisoning  by  this  liquid  see  Husemann's  '  Jahresber.,' 
1872,  p.  531;  and  a  paper  by  Schenk,  Horn's  '  Vierteljahrsschr.,'  1866, 
vol.  1,  p.  32. 

In  a  paper  communicated  to  the  Royal  Society  in  1863,  Letheby 
described  two  cases  which  fell  under  his  observation.  In  one  a  man,  oat. 
43,  spilled  a  quantity  of  nitrobenzene  over  his  clothes,  and  went  about  for 
several  hours  breathing  an  atmosphere  saturated  with  the  vapour.  The 
effects  were  nearly  the  same  in  both  cases ;  although  in  one  the  poison  was 
inhaled  in  vapour,  and  in  the  other — a  youth,  aet.  17 — it  was  swallowed  as 
a  liquid.  For  some  time  there  was  no  feeling  of  drowsiness  in  the  man  ; 
gradually,  however,  and  in  about  four  hours,  his  face  became  flushed,  his 
expression  stupid,  and  his  gait  unsteady;  he  had  the  appearance  of  a 
person  who  had  been  drinking.  The  stupor  gradually  increased,  until 
it  passed  into  profound  coma,  and  in  this  state  he  died.  The  progress 
of  each  of  the  fatal  cases  was  much  the  same  as  that  of  slow  intoxi- 
cation, excepting  that  the  mind  was  perfectly  clear,  until  the  coming 
on  of  the  fatal  coma.  This  was  sudden,  like  a  fit  of  apoplexy  ;  and 
from  that  moment  there  was  no  return  of  consciousness  or  bodily  power : 
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the  sufferer  lay  as  if  in  a  deep  sleep,  and  died  without  a  struggle.  The 
duration  of  each  case  was  nearly  the  same.  About  four  hours  elapsed 
from  the  time  of  taking  or  inhaling  the  poison  to  the  setting-in  of  the 
coma,  and  this  lasted  five  hours.  The  appearances  after  death  were — 
flushed  face  and  livid  lips  :  the  superficial  vessels  of  the  body,  espe- 
cially about  the  throat  and  arms,  were  gorged  with  blood,  which  was 
everywhere  black  and  fluid.  The  dependent  parts  were  turgid,  the  lungs 
somewhat  congested ;  the  cavities  of  the  heart  were  full  of  blood  ;  the 
liver  was  of  a  purple  colour,  and  the  gall-bladder  distended  with  bile ; 
the  brain  and  its  membranes  were  congested,  and  in  the  case  of  the  man 
there  was  much  bloody  serosity  in  the  ventricles.  Nitrobenzene,  as  well 
as  aniline,  into  which  it  appears  to  be  partially  converted  in  the  body,  was 
detected  in  the  brain  and  stomach.  ('  Proc.  Royal  Soc,  1863,'  p.  550.)  It 
is  not  stated  what  the  result  of  the  analysis,  if  any,  was  in  reference  to  the 
case  of  death  from  the  vapour,  in  which  the  poison  was  absorbed  through 
the  lungs.  In  performing  some  experiments  on  animals,  Letheby  found 
that  the  local  action  on  the  stomach  was  slight ;  there  was  rarely  any 
vomiting,  and  there  was  either  rapid  coma,  or  a  slow  setting-in  of  paralysis 
and  coma,  after  a  long  period  of  inaction.  There  was  a  complete  loss  of 
voluntary  power,  a  spasmodic  fixing  of  the  muscles  of  the  back,  with 
violent  struggles,  a  look  of  distress,  and  occasionally  a  kind  of  epileptic 
fit.  The  pupils  were  widely  dilated,  the  action  of  the  heart  was  irregular, 
and  the  breathing  difficult.  The  time  of  death  in  the  more  rapid  cases 
varied  from  twenty-five  minutes  to  twelve  hours  after  the  administration 
of  the  poison.  In  other  experiments,  in  which  smaller  doses  were  given, 
the  time  that  elapsed  between  the  administration  of  the  poison  and  the 
coming  on  of  the  first  symptoms  (an  epileptic  fit)  varied  from  nineteen 
to  seventy-two  hours ;  in  most  cases  it  was  about  two  days,  and  the  time 
of  death  was  from  four  to  nine  days.  The  appearances  were  similar  to 
those  already  described.  When  death  had  taken  place  within  twenty- 
four  hours,  the  odour  of  the  nitrobenzene  was  clearly  perceptible  in  the 
stomach,  brain,  and  lungs ;  and  aniline  (from  the  chemical  conversion  of 
nitrobenzene)  was  found  in  the  organs.  In  the  slower  fatal  cases  the  odour 
had  often  entirely  disappeared ;  but  traces  of  aniline  could  be  detected  in 
the  brain  and  urine,  and  sometimes  in  the  stomach  and  liver.  Occasionally 
no  trace  of  the  substance  was  found,  although  death  had  taken  place  from 
the  poison. 

This  substance  differs  from  the  ordinary  narcotics  in  its  powerful  and 
persistent  odour,  which  would  render  it  difficult  for  a  person  to  administer 
it,  either  in  the  form  of  liquid  or  vapour,  unknowingly  to  another;  in  the 
IJroduction  of  profound  coma  at  an  uncertain  interval  after  the  stupor  ; 
and  in  the  rapidly-fatal  effects  when  coma  has  followed.  It  operates 
powerfully  as  a  poison  in  vapour  as  well  as  in  a  liquid  state  ;  in  the  human 
subject  the  symptoms  resembling  those  of  the  first  stage  of  narcotic 
poisoning.  The  rapidly-fatal  cases  only  would  be  likely  to  be  mistaken 
for  apoplexy,  but  in  these  the  poison  would  be  detected  by  its  odour. 

In  1876,  a  man,  act.  21,  was  prescribed  three-minim  doses  of  '  benzol 
rect.'  three  times  a  day.  By  mistake,  the  dispenser  read  the  prescription 
as  ordering  '  benzol  nit.,' and  gave  nitrobenzene.  The  first  day  he  took 
these  doses  the  patient  was  observed  to  look  a  little  pale  and  weak,  but  he 
was  not  conscious  of  feeling  ill  till  after  taking  the  seventh  dose  at  9  A.M. 
next  day.  The  aggregate  amount  of  nitrobenzene  now  taken  was  ascer- 
tained to  be  23  minims.  At  2  p.m.,  five  hours  after  taking  this  final  dose, 
after  walking  not  more  than  forty  yards  in  the  street  from  his  office,  he 
fell  down.  He  was  just  able  to  give  his  address,  and  then  became  insen- 
sible.   At  3.15  p.m.,  when  seen  by  Gross,  he  was  cold,  and  the  surface  of 
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the  body  was  bluish-purple.  There  was  no  pulse,  but  by  the  stethoscope 
the  heart  could  just  be  heard  faintly  beating-.  The  lower  jaw  was  rigidly 
closed;  but  the  limbs  were  flaccid  and  dropped  powerless  when  raised; 
the  pupils  were  widely  dilated.  No  breathing  could  be  pei'ceived  for 
twenty  minutes,  after  this.  He  was  treated  as  for  prussic  acid  poisoning-, 
it  being  thought  that  the  poison  was  oil  of  bitter  almonds.  At  7  p.m.  he 
became  conscious,  and  complained  of  headache.  At  9  p.m.  the  skin  was 
still  blue.  Next  day  he  was  fairly  convalescent.  From  the  urine  col- 
lected on  the  morning  following  the  accident,  the  editor  extracted  a  sub- 
stance having  the  odour  of  nitrobenzene. 

In  1891,  a  chemist  and  druggist  took,  in  mistake,  two  fluid  drachms 
of  nitrobenzene.  No  symptoms  appeared  till  one  and  a  half  hours  later 
when  he  was  at  dinner.  He  was  giddy  and  appeared  as  if  intoxicated, 
but  was  able  to  walk  half  a  mile,  though  he  had  not  full  control  over  his 
lower  limbs.  The  stomach  pump  was  used,  and  liquid  having  the  odour  of 
the  poison  was  removed.  He  became  collapsed  and  cyanosed,  the  pulsi' 
fell  to  60  per  minute,  and  was  barely  perceptible.  Next  day  he  was  still 
cyanosed  and  passed  only  one  and  a  half  ounces  of  very  dark  urine.  He 
recovei'ed,  but  the  cyanosed  state  of  the  skin  did  not  disappear  till  after 
the  lapse  of  five  days.    ('  Brit.  Med.  Jour.,'  1891,  I.  p.  849.) 

Analysis. — Nitrobenzene,  or  '  Essence  ot  Mirbane,'  is  a  pale  lemon- 
coloured  liquid,  of  a  strong  odour  resembling  that  of  bitter  almonds. 
It  has  a  pungent,  hot,  disagreeable  taste.  It  gives  to  confectionery  the 
smell,  but  not  the  pleasant  taste,  of  oil  of  bitter  almonds.  It  gives  a 
gi'easy  stain  to  paper,  leaving  a  yellow  mark  when  the  stain  disappears. 
It  sinks  in  water,  and  is  partly  dissolved,  giving  to  it  a  yellowish  colour. 
It  is  soluble  in  alcohol,  ether,  and  chloroform ;  but  when  these  ai'e 
agitated  with  water,  it  is  in  great  part  separated  from  its  ethereal  and 
chloroforniic  solutions.  It  has  no  basic  qualities  ;  its  aqueous  solution  is 
not  precipitated  either  by  tannic  acid  or  the  chloriodide  of  mercury  and 
potassium.  It  is  highly  combustible,  burning  with  a  yellow  smoky  flame. 
It  yields  no  Prussian  blue  when  mixed  with  ferrous  sulphate,  alcohol, 
potash,  and  subsequently  hydrochloric  acid;  and  its  vapour  produces  no 
cyanide  of  silver  with  a  solution  of  the  nitrate.  It  is  distinguished  from 
all  other  liquids,  except  the  essential  oil  of  almonds,  by  its  odour,  and  from 
this  oil  by  the  following  test.  Pour  a  few  drops  of  each  on  a  plate  and 
add  a  drop  of  strong  sulphuric  acid.  The  oil  of  almonds  acquires  a  rich 
crimson  colour  with  a  yellow  border,  the  nitrobenzene  produces  no  colour. 
With  a  crystal  of  chlorate  of  potassium  and  a  drop  of  sulphuric  acid,  it 
yields  a  violet  coloration.  In  order  to  separate  it  from  organic  liquids, 
they  may  be  acidulated  with  sulphuric  acid,  and  submitted  to  distillation 
in  an  apparatus  similar  to  that  which  is  described  at  page  277,  fig.  18.  If 
any  of  it  exists  in  a  free  state,  its  odour  will  be  sufficient  for  detecting  its 
presence.  It  is  converted  into  aniline  by  acting  upon  it  with  acetic  acid 
and  iron  filings.  There  is  no  probability  that  this  liquid  will  be  successfully 
employed  for  the  purposes  of  murder  without  the  certainty  of  detection. 

Aniline. 

This  is  a  narcotic  liquid  resembling  nitrobenzene  in  its  toxic  effects, 
r-schuchardt  found  that  a  small  rabbit  was  killed  by  sixty  drops  in  six 
hours  and  a  quarter,  and  a  large  rabbit  by  one  hundred  drops  in  four 
hours.  There  was  loss  of  sensibility  with  loss  of  heat,  and  violent  clonic 
and  tonic  convulsions  ensued  which  continued  until  death.  From  experi- 
ments performed,  it  does  not  appear  to  be  an  active  poison  as  a  liquid, 
and  it  seems  to  affect  the  spinal  marrow  more  than  the  brain.    It  has 
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also  a  local  irritant  action.  Turnbull  gave  half  a  drachm  of  the  sulphate 
to  a  dog.  In  two  hours  and  a  half  the  animal  vomited,  and  an  hour  later 
it  was  purged.  It  became  dull,  weak,  and  tremulous  ;  the  pulse  was 
rapid,  and  the  breathing  laboured.  The  feet  were  cold,  the  hind  legs 
paralyzed,  and  the  tongue  was  of  a  blue  colour.  In  five  hours  the  symp- 
toms abated,  and  the  next  day  the  animal  had  recovered.  ('  Lancet/ 
1861,  II.  p.  469.) 

Letheby  found  that  aniline  given  to  dogs  and  cats,  in  doses  of  from 
twenty  to  sixty  drops,  caused  a  rapid  loss  of  voluntary  power.  The  animal 
staggered  and  fell  upon  its  side  powerless,  the  head  was  drawn  back,  the 
pupils  were  dilated,  the  breathing  was  difficult,  and  the  action  of  the  heart 
tumultuous  ;  there  were  slight  twitchings  or  spasms  of  the  muscles,  and 
the  animal  quickly  passed  into  a  state  of  coma,  from  which  it  did  not 
recover,  death  taking  place  in  from  half  an  hour  to  thirty-two  hours.  On 
inspection,  the  brain  and  its  membranes  were  congested,  the  cavities  of  the 
heart  were  nearly  full  of  blood,  and  the  lungs  but  slightly  congested.  The 
blood  all  over  the  body  was  black  and  coagulated.  The  poison  was  easily 
discovered  in  the  brain,  the  stomach,  and  the  liver,  although  it  was  found 
that,  as  nitrobenzene  is  changed  into  aniline,  so  in  some  cases  aniline  and 
its  salts  are  converted  into  mauve  or  magenta  pigment.  This  arises  from 
the  oxidation  of  the  salts,  and  it  has  been  especially  observed  on  the  surface 
of  the  body.  ('  Proc.  Boy.  Soc.,'  1863,  p.  556.)  Aniline  is  a  liquid  of 
nauseous  odour  and  taste,  and  could  hardly  be  taken  or  administered  with- 
out the  consciousness  of  the  person  taking  it.  The  salts  appear  to  have 
very  little  action.  They  have  been  used  medicinally  in  large  doses  without 
producing  any  unusual  effects.  In  one  case,  406  grains  of  the  sulphate 
of  aniline  were  given  to  a  patient,  in  the  course  of  a  few  days,  without 
any  symptoms  of  poisoning.  (Letheby,  loc.  cit.  See  also  '  Med.  Times  and 
Gaz.,'  1862, 1,  p.  239.)  It  is  difficult  to  sivppose  that  combination  with  an 
acid  to  form  a  perfectly  soluble  salt  can  render  aniline  inert,  as  this  would 
be  contrary  to  experience  in  reference  to  other  bases,  e.g.  nicotine  and  conine. 
For  a  case  of  poisoning  by  aniline  oil  see  '  Lond.  Med.  Bee.,'  1887,  p.  447. 

There  are  facts  which  show  that  the  rapourot  aniline,  even  when  much 
diluted,  exerts  a  noxious  effect  on  man.  A  workman  accidentally  broke  a 
carboy  containing  a  large  quantity  of  this  liquid ;  the  aniline  fell  over  him, 
but  none  entered  his  mouth.  In  his  anxiety  to  wipe  up  the  aniline,  he 
respired  the  vapour  for  some  time,  felt  giddy,  and  complained  of  his  head 
and  chest.  When  seen,  some  hours  after  the  accident,  his  face  and  body 
Avere  of  a  livid  leaden  hue,  the  lips,  gums,  tongue,  and  eyes  of  a  corpse-like 
bluish  pallor  ;  his  breathing  was  gasping,  and  he  appeared  at  the  point  of 
death.  There  was  no  convulsion  ;  he  was  sensible,  and  able  to  give  an 
account  of  his  feelings.  His  pulse  was  small  and  irregular.  Underactive 
treatment  he  recovered.  ('  Pharm.  Jour.,'  July,  1862,  p.  42  ;  'Med.  Times 
and  Gaz.,'  1862,  I.  p.  583.) 

A  boy,  act.  16,  was  brought  into  the  London  Hospital  in  a  semicomatose 
condition.  In  scrubbing  out  an  aniline  vat  he  had  breathed  the  vapour; 
and  although  he  did  not  suffer  pain  or  discomfort  at  the  time,  he  was 
suddenly  seized  with  giddiness  and  insensibility.  When  brought  to  the 
hospital  he  looked  like  a  person  in  the  last  stage  of  intoxication ;  the  face 
and  surface  of  the  body  were  cold,  and  the  pulse  was  slow  and  almost  im- 
perceptible, the  action  of  the  heart  was  feeble,  and  the  breathing  heavy  and 
laborious.  After  rallying  a  little,  he  complained  of  pain  in  his  head  and 
giddiness.  His  face  had  a  purple  hue,  and  his  lips,  the  lining  membrane 
of  his  mouth,  as  well  as  his  nails,  had  a  similar  purple  tint.  On  the  next 
day  the  narcotic  symptoms  had  passed  away,  but  he  was  remarkably  blue, 
and  looked  like  a  patient  in  the  last  stage  of  Asiatic  cholera.    ('  Med. 
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Times  and  Gaz.,'  1862, 1,  p.  239.)  These  cases  appear  to  show  that  aniline 
vapour  is  less  poisonous  than  that  of  nitrobenzene,  and  that  the  symptoms 
follow  more  rapidly  on  the  inhalation  of  the  vapour.  Kreuser  has  noticed 
among  the  workers  in  aniline  that  they  have  suffered  from  intense 
bronchitis,  with  a  violent  dry  spasmodic  cough,  accompanied  by  ulcerations 
on  the  scrotum  and  extremities.  The  parts  were  swollen  and  painful,  and 
covered  with  thick  black  crusts.  This  was  obviously  from  want  of  clean- 
liness. ('Ed.  Month.  Jour.,'  Aug.,  1864,  p.  172.)  For  a  full  account  of  the 
effects  of  aniline  on  animals,  the  reader  is  referred  to  a  pamphlet  by  Son- 
nenkalb,  'Anilin  und  Anilinfarben,'  Leipzig,  1864,  p.  29.  The  injurious 
effects  to  public  health  likely  to  arise  from  the  employment  of  aniline 
colours  in  confectionery  and  cosmetics,  are  also  fully  described  in  this 
essay.  Some  of  the  aniline  dyes  by  contact  with  the  skin  have  produced 
much  irritation  and  sometimes  an  eczemat.  This  subject  has  attracted 
much  attention  in  Germany.  (See  Eulenberg's  '  Vierteljahrsschr.,'  1871, 
2,  325.)  Many  mineral  substances  of  an  irritant  nature  are  used  in  the 
preparation  of  these  dyes,  and  the  articles  are  not  always  freed  from  them 
by  washing.  It  is  now  proved  that  many  of  the  pure  dyes  are  not 
poisonous. 

Analysis. — Commercial  aniline  is  an  oily  liquid  of  a  reddish-brown 
colour,  with  a  peculiar  tarry  odour.  It  produces  a  volatile  greasy  stain  on 
paper.  It  is  volatile  and  combustible,  burning  with  a  thick  smoky  name. 
It  falls  to  the  bottom  of  water,  and  does  not  readily  dissolve  in  it.  It  is 
soluble  in  alcohol  and  ether,  but  only  sparingly  in  chloroform :  in  the 
latter  property  it  differs  from  nitrobenzene.  Sulphuric  acid  combines  with 
it  to  produce  a  white  sulphate,  soluble  in  water.  A  solution  of  chlorinated 
lime  added  to  the  acid  watery  liquid  produces  a  blue  colour,  passing 
into  various  shades  of  purple  and  brown. 

The  solution  of  sulphate  of  aniline  is  not  precipitated  either  by  tannic 
acid  or  by  chloriodide  of  mercury  and  potassium  ;  but  aniline  itself,  in  the 
small  quantity  in  which  it  is  dissolved  by  water,  yields,  like  the  alkalies,  a 
yellow  precipitate  with  arsenio-nitrate  of  silver.  It  also  reduces  com- 
pletely a  solution  of  auric  chloride — precipitating  metallic  gold.  When 
pure  aniline  is  heated  with  powdered  corrosive  sublimate,  it  produces  a 
rich  crimson  dye.  When  present  in  organic  liquids,  aniline  may  be 
separated  by  digesting  the  concentrated  liquid  in  alcohol,  mixed  with  a 
little  diluted  sulphuric  acid.  The  alcoholic  extract,  distilled  at  a  high 
temperature  with  a  solution  of  potash,  yields  aniline.  This  may  be  detected 
by  the  methods  above  described. 

Oil  op  Wormwood.  Absinthe. 

The  following  is  the  report  of  a  case  of  poisoning  by  this  oil.  A  drug- 
gist's shopman  was  found  early  one  morning  by  his  master,  lying  on  the 
floor  of  the  shop,  perfectly  insensible,  convulsed,  and  foaming  at  the  mouth. 
He  was  in  a  short  time  no  longer  violently  convulsed,  but  was  still 
insensible  ;  the  jaws  were  clenched,  and  the  pupils  dilated.  The  pulse 
was  weak,  compressible,  and  slow.  From  time  to  time  he  uttered  incoherent 
expressions,  and  attempted  to  vomit.  Repeated  doses  of  stimulants,  sal 
volatile  and  water,  lime  water,  and  an  emetic  of  mustard  and  sulphate  of 
zinc  were  administered.  Free  vomiting  ensued,  and  consciousness  partially 
returned.  Artificial  warmth  was  applied  to  the  limbs,  and  brandy  given  at 
intervals,  with  draughts  of  milk  and  lime  water.  He  gradually  recovered. 
The  matters  vomited  smelt  strongly  of  oil  of  wormwood,  and  the  nature  of 
the  poison  was  placed  beyond  doubt  by  the  discovery  of  the  bottle,  with 
marks  on  its  mouth  of  the  oil  having  been  recently  poured  out.  The 
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druggist  stated  that  at  least  half  an  ounce  had  been  taken.  From  the  per- 
sistent smell  of  the  oil  in  the  ejected  matters,  after  repeated  vomiting,  it 
is  probable  that  this  was  even  less  than  the  real  quantity.  The  man,  on 
recover  ing,  had  totally  forgotten  all  the  circumstances  connected  with  the 
«ase,  and  persisted  in  stating  that  he  knew  no  reason  why  he  should  have 
taken  it.  It  is,  however,  probable  that  he  imagined  himself  suffering  from 
worms,  and  sought  relief  in  an  unusual  dose  of  this  oil.  (See  '  Ann.  d'Hyg.,' 
1863,  1,  p.  227.) 

A  liqueur  called  Absinthe  owes  its  properties  to  the  presence  of 
this  oil,  with  a  large  proportion  of  alcohol.  It  has  been  much  used  in 
France,  and  its  effects  when  taken  in  excess  are  those  of  a  narcotic  poison. 
According  to  Legrand  it  causes  derangement  of  the  digestive  organs, 
intense  thirst,  restlessness,  giddiness,  tingling  in  the  ears,  and  illusions  of 
sight  and  hearing.  These  symptoms  are  followed  by  tremblings  in  the 
-arms,  hands,  and  legs,  numbness  in  the  limbs,  loss  of  muscular  power, 
delirium,  loss  of  intellect,  general  paralysis,  and  death. 

Magnan,  who  had  under  his  observation  two  hundred  and  fifty  patients 
more  or  less  injured  in  health  by  the  abuse  of  this  intoxicating  liquid,  and 
who  has  besides  performed  numerous  experiments  on  animals,  states  that 
Epileptic  convulsions  are  generally  observed  in  these  cases.  Delirium 
tremens  is  the  ordinary  result  of  the  abuse  of  alcohol,  but  the  epileptic 
attacks  are  specially  referable  to  the  absinthe.  Magnan  describes  it  as 
'  absinthe  epilepsy.'  (Husemann's  '  Jahresbericht,'  1872,  p.  499,  and  Bou- 
chardat's  'Ann.  de  Therap.,'  1872,  p.  66.) 

Analysis. — Absinthe  has  a  greenish  colour,  an  aromatic  odour  like  that 
of  aniseed,  and  a  hot  pungent  bitter  taste.  It  acquires  a  milky  appearance 
on  the  addition  of  water,  owing  to  the  separation  of  essential  oil  from  the 
alcohol.  It  is  a  strong  alcoholic  mixture  of  oil  of  aniseed,  oil  of  wormwood 
(of  which  it  contains  0'02  to  0"04  per  cent.),  and  other  aromatic  substances. 

Nitroglycerine  (Gloxoix).  Trinitkine. 

This  is  a  sweet,  oily,  powerfully  explosive  liquid,  well  known  to  chemists 
as  a  substitution-compound  of  the  innoxious  liquid  glycerin.  It  is  much 
used  in  mining  under  the  name  of  '  blasting  oil.'  It  has  a  sweet  aromatic 
pungent  taste,  and  one  drop  of  the  liquid  dissolved  in  water  produces 
insensibility  and  other  symptoms  of  narcotic  poisoning  ('  Chem.  News,' 
Nov.  7, 1863)  ;  and  one-fiftieth  of  a  minim  produced  in  three  minutes  loud 
noises  in  the  head  and  other  distressing  symptoms.  Mixed  with  an 
infusorial  earth  it  is  known  as  dynamite. 

Symptoms  and  Appearances. — Murrell  has  found  that  one  or  two  minims 
of  a  one  per  cent,  solution  of  nitroglycerine  produces  painful  pulsation 
over  the  whole  head ;  the  pulsation  soon  affects  the  entire  body,  and  is 
so  marked  that  a  pen  held  in  the  hand  becomes  visibly  jerked.  In  five 
minutes  these  symptoms  are  followed  by  intense  headache,  languor,  and 
depression.  Nitroglycerine  is  now  largely  employed  in  medicine  in  lieu 
of  nitrite  of  amyl,  which  it  greatly  resembles  in  its  effects,  except  that 
these  are  more  lasting.  The  editor  has  seen  the  most  distressing  results 
ensue  from  an  overdose :  the  headache  being  of  an  alarming  and  fearful 
■character. 

Nitroglycerine  has  in  several  instances  been  the  cause  of  accidental 
death.  It  is  sweet,  colourless,  and  apparently  innocent  in  appearance ; 
and  these  properties  render  it  liable  to  be  taken  in  mistake  for  other  liquids 
of  a  less  potent  character.  In  1864,  a  girl,  set.  13,  died  after  drinking 
some  of  it  from  a  flask.  A  man  drank  a  considerable  quantity  of  the 
liquid  in  mistake  for  beer.    An  hour  later,  he  was  blue  in  the  face  and 
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insensible.  When  admitted  into  hospital  he  was  delirious  and  unconscious, 
and  speedily  became  comatose.  The  hands  were  frequently  raised  to  the 
head,  as  if  there  was  headache.  The  face  was  red  and  swollen.  He  died 
six  hours  after  swallowing  the  poison.  The  brain  and  its  membranes 
were  congested;  and  there  was  some  yellow  serous  fluid  in  the  ventricles. 
The  lungs  were  cedematous,  the  windpipe,  stomach,  and  kidneys  reddened. 
Signs  of  irritation  were  also  noted  in  the  small  intestines.  There  were 
numerous  small  ecchymotic  spots  on  the  fundus  and  larger  end  of  the 
stomach.  In  a  third  case,  a  man  drank  some  glonoin  in  mistake  for 
brandy,  and  died  in  three  hours.  In  a  fourth  case,  a  man  recovered  after 
swallowing  a  considerable  quantity  of  the  poison.  (Schmidt's  '  Jahresber.,!, 
136,  p.  164.) 

Honert  metAvith  a  case  of  poisoning  by  this  substance.  (' Deut.  Klin.,' 
1867,  p.  83.)  A  man  took  a  tablespoonful  of  gunpowder  as  a  remedy  for 
a  boil,  and  in  order  to  increase  its  effect,  added  a  few  drops  of  nitro- 
glycerine. Soon  afterwards  he  was  seized  with  great  nausea,  and  violent 
and  repeated  vomiting.  According  to  the  patient's  own  account,  he  became 
black  about  the  eyes,  had  extreme  headache  and  giddiness,  and  several 
times  became  unconscious.  There  was  intense  vascular  disturbance,  and 
perspiration  rolled  in  streams  from  the  head  and  limbs.  After  some  time 
the  patient  became  paralyzed ;  and  when  seen  by  Honert,  four  hours  after 
the  administration  of  the  poison,  the  whole  of  tbe  voluntary  muscles, 
except  those  of  the  face  and  eyes,  were  paralyzed.  In  the  face  and  eyes 
the  paralysis  of  motion  was  incomplete.  The  heart's  action  was  retarded, 
the  pulse  being  only  39,  full  and  hard.  When  paralysis  was  at  its 
height,  the  breathing  became  stertorous,  and  the  extremities  icy  cold.  In 
twenty  hours  the  pulse  had  risen  to  70,  then  to  90  in  the  minute ;  and 
the  paralysis  disappeared.  After  an  attack  of  catarrh  of  the  stomach,  the 
patient  quickly  recovered. 

Many  other  cases  ai'e  recorded.  A  miner  swallowed  two  mouthfuls. 
A  painful  feeling  in  his  throat  made  him  aware  of  his  mistake,  and  he 
drank  a  quantity  of  milk.  He  was  not  seen  by  a  medical  man  for  an  hour 
and  a  quarter.  He  was  then  suffering  from  faintness,  difficulty  of  breath- 
ing, and  oppression  at  the  chest.  In  five  hours  vomiting  and  purging  set  , 
in.  Shortly  before  death  the  man  lay  quietly  as  if  asleep,  breathing  feebly 
and  occasionally  with  a  deep  sigh.  The  lips  were  livid  before  death.  On 
inspection  there  was  great  congestion  of  the  membranes  of  the  brain  as 
well  as  of  the  lower  lobes  of  the  lungs.  The  mucous  membrane  of  the 
air-passages  was  of  a  red-brown  colour.  The  greater  end  of  the  stomach 
presented  a  similar  appearance  with  ecchymosis.  (Husemann's  '  Jahres- 
ber.,' 1872,  p.  533.) 

The  vapour  of  this  liquid  acts  powerfully  as  a  poison,  and  even  when 
much  diluted  with  air  it  produces  intense  headache. 

Vrij  has  prepared  nitroglycerine  in  large  quantities,  and  has  examined 
its  chemical  and  physiological  properties.  Sobrero,  who  discovered  it  in, 
1847,  stated  that  the  smallest  quantity  was  sufficient  to  produce  the  most 
violent  headache,  and  he  concluded  from  this  that  it  was  a  powerful  poison. 
Vrij  found  that  the  vapour  caused  intense  headache,  but  that  it  had  no 
poisonous  properties.  He  gave  two  drops  to  a  rabbit,  and  no  symptoms 
of  poisoning  were  produced.    ('Pharm.  Jour.,'  1855-6,  p.  229.) 

Analysis. — Nitroglycerine  is  a  heavy,  oily-looking  liquid.  It  is  slightly 
soluble  in  water,  more  soluble  in  alcohol  and  ether.  It  explodes 
violently  when  struck  or  subjected  to  concussion.  Nitroglycerine  yields 
a  red  colour  when  treated  with  aniline  and  strong  sulphuric  acid  ;  and  also 
a  red  colour  when  treated  with  brucine  and  strong  sulphuric  acid  (free 
from  nitric  acid) . 
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Alcohol. 

Symptoms. — Concentrated  spirit  of  wine,  i.e.  alcohol  with  only  a  small 
admixture  of  water,  attracts  water  eagerly  from  all  ordinary  organic 
living  and  dead  tissues  ;  and  hence  acts  like  an  irritant  poison.  Usually, 
however,  the  local  injury  to  the  stomach  is  small  compared  with  the 
general  results  which  ensue  from  the  swallowing  of  a  large  quantity  of 
auy  concentrated  alcoholic  liquid.    A  drawing  in  the  museum  at  Guy's 
Hospital  furnishes  a  good  illustration  of  the  local  action  of  alcohol :  the 
whole  of  the  mucous  membrane  of  the  stomach  is  of  a  brownish-red  colour, 
and  highly  corrugated.    No  other  liquid  largely  affecting  the  brain  has 
so  intense  a  local  action  on  the  stomach.    In  general,  the  symptoms  pro- 
duced by  a  poisonous  dose  of  alcohol  come  on  in  the  course  of  a  few 
minutes.    There  is  confusion  of  thought,  with  inability  to  stand  or  walk, 
a  tottering  gait,  and  giddiness  followed  by  stupor  and  coma.    Should  the 
person  recover  from  this  stage,  vomiting  supervenes.    The  insensibility 
produced  by  alcohol  may  not  come  on  until  after  a  certain  period,  and 
then  suddenly.    Christison  met  with  an  instance  in  which  a  person  fell 
suddenly  into  a  deep  stupor,  some  time  after  he  had  swallowed  sixteen 
ounces  of  whisky,  without  any  of  the  usual  premonitory  symptoms.  In 
another  instance,  a  person  may  apparently  recover  from  the  first  effects, 
and  then  suddenly  become  insensible  and  die  convulsed.    There  is  a 
ghastly  or  vacant  expression  in  the  face,  which  is  sometimes  suffused  and 
bloated ;  the  lips  are  livid,  and  the  pupils  are  dilated  and  fixed ;  if  they 
possess  the  power  of  contracting  under  the  influence  of  light,  it  is  a  favour- 
able sign.    ('  Lancet,'  1855,  I.  p.  89.)    The  whites  of  the  eyes  are 
generally  much  suffused.    The  breath  has  an  alcoholic  odour.    The  more 
concentrated  the  alcohol,  the  more  rapidly  are  the  symptoms  induced,  and 
they  are  also  more  severe  in  their  character.    Dilute  alcohol  commonly 
produces  a  stage  of  excitement  before  stupor,  while  in  the  action  of  con- 
centrated alcohol  there  may  be  profound  coma  in  a  few  minutes.  The 
cause  of  death  may  be  generally  traced  to  congestion  of  the  brain  or 
lungs,  or  both.    Alcohol  may  act  as  a  poison  by  its  vapour.    If  the  con- 
centrated vapour  be  respired,  it  will  produce  the  usual  effects  of  intoxi- 
cation.   There  is  a  case  on  record  in  which  a  child  two  years  of  age 
was  thrown  into  an  apoplectic  stupor  by  the  alcoholic  vapour  of  eau  de 
Cologne. 

The  symptoms  arising  from  apoplexy,  from  concussion  of  the  brain, 
from  opium,  or  from  carbolic  acid,  have  been  sometimes  mistaken  for 
those  of  poisoning  by  alcohol,  and  persons  have  been  wrongly  charged 
with  being  drunk.  With  respect  to  concussion,  a  difficulty  can  arise  only 
in  reference  to  the  more  advanced  stage  of  poisoning  by  alcohol,  i.e.  in 
which  there  is  profound  coma.  Intoxication  may  in  general  be  easily 
distinguished  by  the  odour  of  the  breath,  for  so  long  as  the  symptoms 
continue,  the  alcohol  is  eliminated  by  the  lungs.  If  there  should  be  no 
perceptible  odour  of  any  alcoholic  liquid,  the  presumption  is  that  the 
symptoms  are  not  due  to  intoxication.  When  the  alcoholic  odour  is 
perceptible,  the  symptoms  may  still  be  combined  with  the  effects  of 
apoplexy  or  concussion — a  fact  which  can  be  cleared  tip  only  by  a  history 
of  the  case,  or  a  careful  examination  of  the  head  for  marks  of  violence.  In 
poisoning  by  opium  there  will  be  a  strong  smell  of  this  drug  in  the  breath, 
the  symptoms  come  on  much  more  gradually,  and  are  marked  by  drowsi- 
ness and  stupor,  passing  into  complete  lethargy,  with  general  relaxation  of 
the  muscles,  and  inability  to  walk.  In  poisoning  by  alcohol  there  is  either 
great  excitement  some  time  before  the  stupor,  which  comes  on  suddenly, 
or  the  person  is  found  in  a  state  of  deep  coma  a  few  minutes  after  having 
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taken  the  poison.  In  poisoning  by  opium  the  face  is  pale,  and  the  pupils 
are  contracted : — in  poisoning  by  alcohol  the  face,  under  excitement,  is 
more  commonly  flushed,  and  the  pupils  are  generally  dilated.  Another 
fact  to  be  noticed  is,  that  while  perfect  remissions  are  rare  in  poisoning  by 
opium,  in  poisoning  by  alcohol  a  person  frequently  recovers  his  senses  and 
dies  subsequently.  When  coma  has  supervened,  the  patient  may  be  roused 
by  a  loud  noise  or  a  violent  shock  in  either  case,  and  it  is  very  difficult 
under  these  circumstances  to  draw  a  well-marked  distinction.  The  odour 
of  the  breath,  or  an  examination  of  the  fluid  drawn  from  the  stomach 
by  the  pump,  may  then  show  which  poison  has  been  taken :  but  the 
treatment  is  the  same  in  both  cases.  In  poisoning  by  carbolic  acid, 
there  is  the  peculiar  odour  of  the  acid  in  the  breath,  a  white  furred 
or  shrivelled  tongue,  and  a  white  or  brown  stain  about  the  angles  of  the 
mouth. 

Appearances. — The  stomach  has  been  found  intensely  congested  or 
inflamed,  the  mucous  membrane  presenting  in  one  case  a  bright  red,  and 
in  another  a  dark  red-brown  colour.  When  death  has  taken  place  rapidly, 
there  may  be  the  peculiar  odour  of  some  form  of  spirits  in  the  contents  ; 
but  this  will  not  be  perceived  if  the  quantity  taken  was  small,  or  many 
hours  have  elapsed  before  the  inspection  is  made.  The  brain  and  its  mem- 
branes are  found  congested,  and,  in  some  instances,  there  is  effusion  of 
blood  or  serum  beneath  the  inner  membrane.  In  a  case  in  which  a  pint  of 
spirits  had  been  taken,  and  proved  fatal  in  eight  hours,  black  extravasation 
was  found  on  the  mucous  membrane  of  the  stomach  ;  but  no  trace  of  alcohol 
could  be  detected  in  the  contents.  ('  Dub.  Med.  Press,'  i.  293.)  The  action 
of  a  strong  alcoholic  liquid  on  the  mucous  membrane  of  the  stomach  so 
closely  resembles  the  effects  produced  by  arsenic  and  other  irritants,  as 
easily  to  give  rise  to  the  suspicion  of  mineral  irritant  poisoning.  A  girl  was 
found  at  four  o'clock  in  the  morning  lying  perfectly  insensible  on  the  floor. 
She  had  had  access  to  some  brandy  which  she  had  swallowed  from  a 
quartern  measure  found  near  her  quite  empty.  She  had  spoken  to  her 
mother  only  ten  minutes  before,  so  that  the  symptoms  must  have  come 
on  very  rapidly.  She  was  seen  by  Adams  four  hours  afterwards.  She 
was  then  quite  insensible,  in  a  state  of  profound  coma,  the  skin  cold  and 
covered  with  a  clammy  perspiration.  There  had  been  slight  vomiting. 
The  child  died  in  twelve  hours,  without  recovering  consciousness  from  the 
time  at  which  she  was  first  found.  On  inspection,  there  was  congestion  of 
the  brain  and  its  membranes:  the  heart  and  lungs  were  quite  healthy.  The 
mucous  membrane  of  the  stomach  presented  patches  of  intense  redness,  and 
in  some  places  it  was  thickened  and  softened ;  portions  of  it  were  detached 
and  hanging  loosely  in  the  stomach ;  and  there  were  patches  of  black 
extravasated  blood  about  it.  It  contained  a  greenish-coloured  liquid, 
but  there  was  no  smell  of  brandy  in  it,  neither  was  this  perceptible 
in  the  breath  of  the  child,  four  hours  after  the  alcoholic  liquid  had 
been  taken.  At  first  it  was  suspected  that  arsenic  had  been  admin- 
istered ;  but  the  symptoms  were  not  those  of  arsenical  poisoning,  and 
neither  arsenic  nor  any  other  metallic  irritant  was  present  in  the  con- 
tents of  the  stomach.  Traces  of  alcohol  were  detected  by  the  process 
described  below. 

Analysis. — When  a  large  dose  has  been  taken  and  the  case  has  proved 
rapidly  fatal,  the  contents  of  the  stomach  may  have  the  odour  of  alcohol,  or 
of  the  alcoholic  liquid  taken  The  odour  is  not  always  perceptible,  or  it 
may  be  concealed  by  other  odours.  In  a  case  of  poisoning  by  gin,  the 
liquid  drawn  from  the  stomach  by  the  pump  after  seven  hours  had  no 
odour.  In  the  case  of  the  child  already  related,  the  smell  of  brandy  had 
■  entirely  disappeared  in  twelve  hours.    The  whole  of  the  contents  or  of  the 
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suspected  liquid  should  be  distilled  in  a  water-bath,  with  a  proper  con- 
densing apparatus  attached.  If  the  liquid  has  an  acid  reaction,  it  should 
be  first  neutralized  by  a  solution  of  carbonate  of  sodium.  The  watery- 
liquid  obtained  should  be  mixed  with  fused  chloride  of  calcium  or 
anhydrous  sulphate  of  copper  in  sufficient  quantity,  and  submitted  to  a 
second  distillation  in  a  smaller  retort,  by  a  water-bath.  The  liquid, 
resulting  from  the  second  distillation  should  be  agitated  with  rather  more 
dry  carbonate  of  potassium  than  it  will  dissolve,  in  a  small  tube  provided 
with  a  stopper,  and  allowed  to  stand.  A  stratum  of  alcohol,  if  present,, 
will,  after  a  time,  float  on  the  surface,  and  may  be  drawn  off  by  a  pipette- 
;md  examined.  Tests. — 1.  Alcohol  has  a  hot  pungent  taste,  a  peculiar 
odour,  and  is  very  volatile.  2.  Absorbed  in  asbestos,  it  burns  with  a  pale 
blue  flame,  which  deposits  no  carbon  on  white  porcelain ;  and  when  burnt 
in'the  mouth  of  an  inverted  test-tube,  containing  a  few  drops  of  baryta, 
or  lime-water,  it  produces  a  well-marked  white  deposit  of  carbonate  of 
barium.  Carbonic  acid  and  water  are  the  sole  products  of  its  combustion. 
3.  The  liquid  becomes  green  when  boiled  with  a  few  drops  of  a  solution  of 
bichromate  of  potassium  mixed  with  sulphuric  acid.  4.  The  alcoholic  liquid 
is  made  alkaline  with  a  solution  of  potash  or  soda,  warmed,  and  a  solution 
of  iodine  in  iodide  of  potassium  is  added  until  the  liquid  is  brownish 
yellow ;  potash  is  again  added  till  the  liquid  again  becomes  colourless. 
Sooner  or  later  iodoform  separates  as  a  yellow  scaly  precipitate  ;  which, 
when  examined  under  the  microscope,  is  seen  to  consist  of  six-sided  stars 
and  rosettes. 

The  following  method  will  allow  of  the  detection  of  a  quantity  of 
alcohol  too  small  for  separation  by  the  process  above  mentioned.  Make  a 
mixture  of  strong  sulphuric  acid  and  a  saturated  solution  of  bichromate 
of  potassium  :  moisten  with  this  mixture  a  few  fibres  of  asbestos,  and 
enclose  them  in  a  glass  tube  connected  with  the  retort  or  flask  in  which 
distillation  is  carried  on.  For  this  purpose  a  flask  or  tube  similar  to  those 
used  for  detection  of  chloroform  vapour  will  be  found  serviceable  (see 
fig.  50,  p.  425).  The  smallest  portion  of  alcohol-vapour  passing  over  the 
asbestos,  immediately  renders  it  green,  by  converting  the  chromic  acid 
into  chromic  chloride.  This  may  serve  as  a  trial  test  or  for  evidencer 
according  to  circumstances.  The  tube  may  be  removed,  and  the  con- 
densed vapour  collected  for  the  application  of  the  other  tests.  Ether  and 
methyl  alcohol  produce  a  similar  result. 

From  lapse  of  time,  the  effects  of  treatment,  or  absorption  and  elimina- 
tion, there  may  be  no  trace  of  alcohol  in  the  stomach  or  intestines,  never- 
theless the  person  may  have  died  from  the  effects.  In  one  case,  fatal  in 
eight  hours,  no  alcohol  was  found  in  the  stomach  (p.  415).  One  cause  of 
failure  may  sometimes  be  traced  to  the  distillation  being  restricted  to  a, 
portion  of  the  contents.  It  is  advisable  to  distil  the  tvhole,  as,  if  necessary,, 
the  distillate  or  the  residue  can  be  examined  for  other  poisons. 

Ether. 

Symptoms  and  Effects. — Ether,  in  moderate  doses,  has  a  hot  burning, 
taste,  and  produces  during  swallowing  a  sense  of  heat  and  constriction  in 
the  throat.  It  causes  great  excitement  and  exhilaration,  followed  by  in- 
toxication, but  persons  may  become  habituated  to  it,  and  thus  after  a  time 
it  may  be  taken  in  very  large  quantities  with  comparative  impunity. 
Orfila  found  that  about  half  an  ounce  of  ether,  administered  to  a  dog, 
caused,  in  a  few  minutes,  a  disposition  to  vomit.  This  was  followed  by 
^iddiness,  and  in  ten  minutes  by  an  entire  loss  of  power  in  the  muscles. 
The  breathing  was  painful  and  hurried,  but  there  were  no  convulsions.. 
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After  a  slight  abatement  in  the  symptoms,  the  dog  fell  into  a  state  of 
insensibility,  and  died  in  three  hours.  The  whole  of  the  mucous  mem- 
brane of  the  stomach  was  of  a  blackish-red  colour,  and  with  the  other 
coats  intensely  inflamed.  There  was  a  slight  inflammation  of  the  duo- 
denum;  but  the  rest  of  the  alimentary  canal  was  in  a  healthy  condition. 
The  heart  contained  partially  coagulated  black  blood :  the  lungs  were 
gorged  with  fluid  blood.  (Op.  cit.  ii.  531.)  It  appears  that  within  the 
last  few  years  the  practise  of  ether  drinking  has  become  prevalent  within 
a  limited  area  in  the  North  of  Ireland.  Its  immediate  effects  are  similar 
to  those  of  alcohol,  but  are  more  rapidly  produced,  and  more  transient. 
There  are  successive  stages  of  excitement,  mental  confusion,  loss  of 
muscular  control,  and  loss  of  consciousness,  in  rapid  succession,  and  the 
effects  wear  off  quickly.  As  to  its  effects  upon  the  duration  of  life,  little 
is  known.  (See  'Brit.  Med.  Jour.,'  1890,  II.  p.  885;  1891,  I.  p.  659.) 
Ether  as  a  liquid  has  not,  so  far  as  is  known,  destroyed  life  ;  but  when 
its  vapour  has  been  breathed,  it  has  caused  death  in  several  instances. 
(See  '  On  Poisons,'  2nd  ed.  p.  731.) 

Analysis. — When  ether  has  been  taken  as  a  liquid  and  has  caused 
death,  it  may  be  separated  from  the  contents  of  the  stomach  by  the  process 
described  for  alcohol.  The  chromic  acid  process  (p.  416)  applied  to  the 
vapour  during  distillation  will  detect  a  minute  quantity ;  and  by  its 
peculiar  odour  ether  may  be  easily  distinguished  from  alcohol  or  pyroxylic 
spirit.  1.  Ether  is  highly  inflammable,  and  burns  with  a  yellow  smoky 
flame,  producing  carbonic  acid  and  water.  2.  When  shaken  with  an 
uneqxial  bulk  of  water,  only  a  small  portion  is  dissolved,  the  rest  floats 
on  the  surface.  If  taken  in  a  liquid  form,  it  may  be  separated  from  the 
contents  of  the  stomach  by  distillation,  and  the  product  rectified  by  redis- 
tillation with  dry  carbonate  of  potassium  at  a  temperature  of  about  120°  F. 

Chloral  Hydrate,  or  Hydrate  of  Chloral. 

This  is  a  solid  crystalline  substance,  produced  by  the  reaction  of 
chlorine  on  alcoholic  liquids,  and  the  subsequent  addition  of  a  small 
quantity  of  water.  It  is  much  used  as  a  substitute  for  opium,  and  in  doses 
of  twenty  to  thirty  grains  it  has  been  found  to  operate  as  a  sedative  and 
narcotic  without  jiroducing  any  stage  of  excitement.  It  has  been  given 
in  very  large  doses,  often  with  benefit,  but  at  other  times  causing  dangerous 
symptoms,  followed  by  death.  Medical  men  who  have  taken  it  in- 
cautiously have  died  from  its  effects.  Several  instances  of  this  kind 
are  reported  in  the 'Med.  Times  and  Gaz.'  (1871,  I.  p.  367).  The  deaths 
have  been  frequently  sudden,  and  no  remarkable  symptoms  have  pre- 
ceded dissolution.  The  person  has  passed  from  sleep  into  death.  In 
1891  there  were  seven  deaths  recorded  in  England  and  Wales  from  hydrate 
of  chloral. 

Symptoms  and  Appearances. — According  to  Liebreich,  who  introduced 
this  compound,  it  produces  in  proper  doses,  after  a  short  interval,  a  deep 
sleep,  and,  when  carried  far  enough,  complete  loss  of  consciousness  and 
sensibility.  A  lady  took  six  doses  of  thirty  grains  each.  She  fell  into 
a  sound  sleep.  Every  attempt  failed  to  arouse  her,  and  she  slept  into 
death.  The  principal  post-mortem  appearance  was  great  congestion  of 
the  cerebral  vessels.  ('  Med.  Times  and  Gaz.,'  1871, 1,  p.  132.)  In  another 
case  a  lady  took  in  three  doses  at  intervals  of  four  hours,  seventy  grains  of 
the  hydrate.  In  two  hours  after  the  last  dose,  she  suffered  from  severe 
cramps  in  the  legs,  a  feeling  of  suffocation,  swimming  in  the  head,  and 
inability  to  regulate  her  movements.  Four  hours  after  the  last  dose  her 
face  was  flushed,  the  eyelids  were  closed,  and  the  conjunctiva?  were 
vol.  r.  2  e 
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injected  ;  the  pulse  was  quick  (120)  and  bounding.  She  was  with  diffi- 
culty roused  either  to  speak  or  take  food.  She  recovered  in  about  sixteen 
hours.    ('  Med.  Times  and  Gaz.,'  1870,  II.  p.  435.) 

A  patient  took  thirty  grains  of  hydrate  of  chloral  at  night.  He  became 
unconscious  almost  immediately  after  swallowing  the  draught — the  face 
and  hands  turned  livid  and  cold,  and  breathing  took  place  only  at  long 
intervals,  indeed  for  about  five  hours  death  seemed  to  be  impending.  He 
recovered  next  day.  ('  Lancet,'  1870,  II.  p.  402.)  A  case  is  reported  in 
the  same  journal  in  which  a  dose  of  160  grains  was  given  by  mistake  to 
an  hospital  patient,  a  middle-aged  man.  The  man  slept  well  and  recovered 
notwithstanding  the  large  dose  taken.  In  two  cases  sudden  death  followed 
ordinary  doses,  and  in  one  instance  ninety  grains  introduced  into  the  rectum 
produced  rapidly  insensibility,  and  caused  death  in  three  houi'S.  ('  Lancet,' 
1871,  II.  p.  466.)  It  has  been  observed,  in  reference  to  this  drug,  that  in  the 
sleep  produced  by  it  the  pupil  is  contracted,  but  that  it  immediately  dilates 
on  the  person  awaking.  In  other  cases  the  pupil  has  been  dilated  and 
insensible  to  light.  There  appears  to  be  considerable  uncertainty  in  the 
action  of  this  drug,  even  when  similar  doses  are  given.  After  an  ordinaiy 
dose  of  twenty  or  thirty  grains  a  patient  has  slept  for  a  quarter  of  an 
hour,  and  has  then  awakened  with  a  sense  of  deadly  faintness,  the  lips 
livid,  the  face  pale,  the  pulse  scarcely  perceptible,  and  a  feeling  of  intense 
exhaustion  and  impending  dissolution,  mingled  with  delirium,  lasting  for 
five  or  ten  minutes.  It  appears  to  exert  a  depressing  action  on  the  heart, 
and  in  cases  of  heart-disease  it  may  thus  cause  sudden  death  ('  Lancet,' 
1871,  II.  p.  32).  A  case  proved  suddenly  fatal  by  causing  paralysis  of 
the  heart  ('  Lancet,'  1871,  I.  pp.  227,  440,  473). 

In  1889,  a  man  was  convicted  of  murder  by  the  administration  of 
hydrate  of  chloral  in  beer  to  an  elderly  gentleman  (Manchester  Spring 
Ass.,  Reg.  v.  Pardon).  Insensibility  quickly  supervened,  and  within 
a  few  minutes  of  the  victim  being  found  insensible  in  a  cab,  he  died. 
Chloral  was  detected  in  the  stomach  of  the  deceased,  but  no  attempt 
was  made  to  estimate  the  quantity.  ('Brit.  Med.  Jour.,'  1889,  II.  p.  235.) 
In  1891,  a  man  was  accused  of  murdering  his  wife  by  the  administration 
of  hydrate  of  chloral;  but  he  was  acquitted,  there  being  no  evidence 
that  it  was  not  a  case  of  suicide.  The  editor  found  six  grains  of  the 
hydrate  in  the  stomach  and  its  contents.  (Peg.  v.  Wynne,  C.  C.  C,  Oct., 
1891.) 

Cases  of  accidental  poisoning  by  overdoses  of  chloral  are  very  common. 
In  these  cases  the  fatal  dose  is  rarely  known.  The  usual  symptoms  are 
profound  sleep,  passing  into  coma.  Breathing  becomes  gradually  slower, 
till  in  the  end  it  entirely  ceases.  The  pulse  becomes  rapid,  irregular,  and 
weak.  There  is  complete  loss  of  sensation,  with  great  muscular  prostra- 
tion ;  and  the  temperature  falls  much  below  the  normal.  It  is  probable 
that  death  usually  takes  place  from  paralysis  of  the  heart.  The  editor 
met  with  a  case  in  which  a  young  man  barely  survived  a  dose  of  70  grains  : 
he  became  idiotic,  and  never  entirely  recovered. 

Fatal  dose. — A  child,  a  year  old,  died  from  the  effects  of  three  grains. 
('Phil.  Med.  and  Surg.  Rep.,'  1871.)  Thirty  grains  caused  the  death  of 
a  woman,  set.  30.  ('  Lancet,'  1871,  I.  p.  226.)  A  dose  of  thirty  grains  also 
proved  fatal  in  thirty-five  hours  to  a  young  lady,  set.  20  ;  while  in  a  case 
mentioned  above  a  man  recovered  from  a  dose  of  160  grains  taken  at  once. 
Fuller  states  that  one  of  his  patients  took  150  grains  and  another  180 
grains  without  injury.  ('  Lancet,'  1871,  I.  p.  403.  See  also  Husemann's 
'  Jahresber.,'  1872,  p.  509.)  Richardson  states  that  the  largest  dose  which 
he  has  known  to  be  taken  was  120  grains.  It  produced  prolonged  and 
dangerous  coma,  but  recovery  followed.    He  looks  upon  this  as  a  safe 
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dose  for  an  adult,  distributed  over  twenty-four  Lours  in  divided  quantities. 
Taken  at  once  it  is  a  maximum  dose  for  an  adult,  dangerous,  but  not 
necessarily  fatal.  Beyond  120  grains  the  danger  increases,  and  180  grains 
may  be  considered  a  dose  that  would  prove,  in  the  majority  of  cases, 
positively  fatal.  ('  Med.  Times  and  Gaz.,'  1871,  I.  p.  169.)  Recovery 
has  taken  place  after  a  dose  of  240  grains.  ('Brit.  Med.  Jour.,'  1892, 
II.  p.  1055.)  Even  larger  doses  may  be  taken  by  those  who  habituate 
themselves  to  the  use  of  chloral. 

The  presence  of  chloroform  has  been  doubtfully  demonstrated  in 
the  blood  of  dogs  to  which  chloral  had  been  administered.  (Wiggers' 
'  Jahresber.,'  1871,  p.  566.) 

Fatal  period. — A  patient  may  die  in  a  few  minutes,  but  more  commonly 
survives  for  a  few  hours.  Death  has  ensued  so  late  as  ten  and  even 
thirty-five  hours. 

Analysis. — Hydrate  of  chloral  is  a  white,  brittle,  crystalline  solid,  of  a 
peculiar  odour  and  a  pungent  bitter  taste.  When  heated  on  platinum  it 
melts  and  is  entirely  volatilized  without  combustion.  It  is  not  inflammable. 
Heated  in  a  close  tube  it  melts,  and  does  not  rapidly  solidify.  It  is 
distilled  over  in  a  liquid  form,  and  after  a  time  it  sets  into  groups  of 
crystals.  It  is  soluble  in  water,  which  retains  it  on  cooling.  The  solution 
is  not  acid,  has  no  bleaching  properties,  and  gives  only  a  faint  milkiness 
on  boiling  with  a  solution  of  nitrate  of  silver.  It  is  dissolved  by  strong 
sulphuric  and  nitric  acids,  without  any  change  of  colour.  Potash  added 
to  the  solution  converts  it  into  chloroform,  and  into  formic  acid,  which 
combines  with  the  alkali.  On  boiling  it  with  potash  the  solution,  if  the 
hydrate  is  pure,  acquires  only  a  slight  yellow  colour.  When  boiled  with 
auric  chloride  or  nitrate  of  silver,  and  alcoholic  solution  of  soda  is  added, 
gold  or  silver  is  immediately  precipitated.  It  decomposes  a  copper  salt 
like  grape-sugar,  but  in  the  cold  potash  does  not  redissolve  the  precipi- 
tated cupric  hydrate. 

One  hundred  parts  will  yield  eighty-two  parts  of  chloroform.  It  is  by 
this  conversion  that  hydrate  of  chloral  may  be  detected  in  the  contents  of 
the  stomach.  The  liquid  should  be  rendered  alkaline  with  potash,  and  the 
mixture  heated  in  a  flask  by  a  water-bath.  The  vapour  which  escapes  may 
be  tested  for  chloroform  by  the  process  described  at  p.  424. 

The  quantity  of  hydrate  of  chloral  present  in  a  strong  solution,  e.g.  a 
draught,  may  be  approximately  determined  by  placing  a  measured  quantity 
of  the  solution  in  a  graduated  and  stoppered  burette,  and  shaking  with 
a  solution  of  soda.  On  allowing  the  mixture  to  stand,  the  chloroform 
formed  by  the  decomposition  of  the  hydrate  of  chloral  will  form  a  dense 
layer  at  the  bottom.  Approximately,  each  minim  of  chloroform  separated 
represents  two  grains  of  hydrate  of  chloral.  By  adding  a  solution  of  soda 
of  known  strength  to  a  definite  volume  of  a  solution  of  chloral,  and  when 
the  chloral  is  decomposed,  titrating  the  uncombined  soda,  the  percentage 
of  chloral  in  a  dilute  solution  may  be  determined.  A  hundred  grains  of 
the  hydrate  when  distilled  with  lime  yields  seventy  grains  of  chloroform. 

Chloroform. 

Symptoms  and  Appearances. — This  liquid,  when  taken  in  a  large  dose, 
appears  to  affect  the  system  like  alcohol :  but  as  a  liquid  it  cannot  be 
regarded  as  an  active  poison.  A  man  swallowed  four  ounces  of  chloroform. 
He  was  able  to  walk  for  a  considerable  distance  after  taking  this  dose,  but 
he  subsequently  fell  into  a  state  of  coma — the  pupils  were  dilated,  the 
breathing  was  stertorous,  the  skin  cold,  the  pulse  imperceptible,  and  there 
-were  general  convulsions.    He  recovered  in  five  days.    ('  Med.  Gaz.,'  vol. 
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47,  p.  675.)  A  man  swallowed  nearly  two  ounces  of  chloroform.  He  was 
seen  ten  or  fifteen  minutes  afterwards  ;  he  had  already  vomited,  and  was 
found  insensible  with  stertorous  breathing,  and  a  pulse  of  about  60.  The 
stomach-pump  was  employed,  and  some  spirit  of  ammonia  was  injected. 
The  pulse  became  more  feeble,  the  breathing  slower,  and  the  pupils  were 
insensible  to  light.  The  surface  was  cold,  and  for  a  time  he  continued  to 
get  worse,  the  face  becoming  purple,  while  the  pulse  was  intermittent  and 
hardly  discernible.  Two  hours  and  a  half  after  taking  the  poison,  how- 
ever, a  gradual  improvement  commenced,  but  sensibility  did  not  return 
until  four  hours  later.  For  several  days  he  continued  to  suffer  from  great 
irritability  of  the  stomach,  and  eventually  he  had  an  attack  of  jaundice. 
(' Amer.  Jour.  Med.  Sc.,*  Oct.,  p.  367  ;  'Med.  Times  and  Gaz./Nov.  28, 
1857,  p.  559.)  A  man,  set.  42,  swallowed  two  ounces  of  chloroform,  and 
he  died  in  about  six  hours  afterwards.  In  this  case  the  pupils  were  fully 
dilated,  the  breathing  was  stertorous,  and  the  skin  covered  with  cold  per- 
spiration. He  rallied  for  a  short  time  and  then  sank  again,  his  lips  be- 
coming dark  purple  and  his  face  livid.  On  inspection  the  lungs  were  found 
much  engorged  with  blood,  and  there  were  some  apoplectic  effusions  in 
these  organs.  The  stomach  was  slightly  inflamed  in  patches,  and  the 
mucous  membrane  was  softened.  It  contained  a  dark  fluid,  smelling  strongly 
of  chloroform.  ('  Brit.  Med.  Jour.,'  1866,  I.  p.  541,  and  '  Amer.  Jour.  Med. 
Sc.,'  Oct.,  1866,  p.  571.)  In  some  cases,  alarming  symptoms  have  been 
produced  by  much  smaller  doses,  and  one  of  these  proved  fatal.  In  March, 
1857,  a  lady  swallowed  half  an  ounce  of  chloroform.  In  five  minutes  she 
was  quite  insensible,  generally  convulsed,  the  jaws  clenched,  the  face 
slightly  flushed,  the  pulse  full  and  rather  oppressed,  and  she  foamed  at 
the  mouth.  She  vomited,  and  in  twenty  minutes  the  convulsions  had  left 
her ;  soon  afterwards  she  had  a  relapse,  and  did  not  recover  for  twenty- 
four  hours.  ('  Med.  Times  and  Gaz.,'  1857,  II.  p.  615.)  The  symptoms 
in  this  case  appear  to  have  been  mixed  with  those  of  hysteria  and  epilepsy. 
In  another  case  a  lady  also  took  half  an  ounce  of  chloroform.  An  emetic 
was  given,  and  in  a  few  minutes  a  large  quantity  of  liquid  was  thrown  off 
the  stomach.  In  about  an  hour  the  patient  became  suddenly  livid  and 
then  blanched  in  the  face.  The  pulse  was  thready  and  scarcely  percep- 
tible— the  breathing  slow,  and  after  a  time  stertorous  ;  the  hands  and  face- 
became  purple,  the  eyes  were  deeply  suffused  and  the  pupils  were  dilated. 
There  was  mucous  vomiting  at  intervals.  The  patient  was  quite  insen- 
sible— the  eyes  were  fixed  and  the  face  flushed.  She  appealed  to  be 
dying,  but  under  treatment  these  symptoms  passed  away,  and  in  about 
two  hours  sensibility  returned  and  she  recovered.  ('  Lancet,'  1870,  I.  p. 
290.)  In  1854,  a  boy,  aet.  4,  swallowed  a  drachm  of  chloroform,  and 
soon  afterwards  laid  his  head  on  his  mother's  lap  and  lost  all  con- 
sciousness. Thursfield  saw  him  about  twenty  minutes  afterwards.  He 
was  then  insensible,  cold,  and  pulseless.  Mustard  plasters  were  applied 
to  the  legs  ;  they  acted  well,  but  produced  no  impression  on  the  sensi- 
bility. His  breathing  varied  ;  it  was  sometimes  natural,  at  other  times 
stertorous.  He  became  warmer,  his  pulse  full  and  regular ;  and  he 
continued  three  hours  in  this  state,  when  he  died  quite  calmly,  without 
a  struggle.  This  is  the  smallest  dose  of  liquid  chloroform  that  has 
destroyed  life. 

A  man,  set.  58,  of  robust  constitution,  but  given  to  drink,  swallowed 
about  liV  fluid  ounce  of  chloroform,  with  suicidal  intent.  Six  hours  later 
he  was  found  in  an  unconscious  condition.  When  seen  by  Brasch  his 
face  was  flushed,  the  mucous  membranes  slightly  cyanotic,  the  eyes  closed, 
the  breathing  quiet,  20  per  minute,  but  occasionally  embarrassed,  owing 
to  falling  back  of  the  tongue.    From  time  to  time  he  vomited  and  passed. 
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fasces  involuntarily.  The  pulse  was  small,  80  per  minute,  the  cornea 
insensitive,  the  pupils  not  contracted,  and  not  reacting  to  light  or  other 
stimuli.  The  patient  was  absolutely  insensible,  and  conld  not  be  roused, 
pjth  grain  of  strychnine  was  injected  subcutaneously,  and  quarter  of  an 
hour  later  J^nd  grain.  The  pulse  became  stronger,  the  patient  began  to 
move  his  hands  and  arms  and  to  open  his  eyes  for  a  moment  or  two  ;  he 
spoke,  though  unintelligibly,  and  vomited  mucus  mixed  with  food.  The 
vomited  matter  did  not  smell  of  chloroform.  Ten  hours  after  swallowing 
the  poison  the  man  recovered  consciousness,  and  complained  of  thirst,  a 
feeling  of  internal  heat,  and  nausea.  The  vomiting  continued,  and  next 
day  there  was  great  pain  in  the  region  of  the  liver,  which  was  enlarged 
and  tender.  The  skin  and  conjunctiva  were  jaundiced,  the  fasces  slightly 
bloodstained.  Towards  the  end  there  was  great  difficulty  in  passing 
water,  and  even  with  the  catheter  only  a  few  drops  of  turbid  yellowish 
urine  could  be  drawn  off.  The  patient  became  gradually  weaker,  and 
died,  sixty-seven  hours  after  swallowing  the  poison,  of  paralysis  of  the 
heart  and  pulmonary  cedema.  The  temperature  was  normal  throughout, 
the  intelligence  clear  to  the  last.  No  post-mortem  examination  seems  to 
have  been  made.  ('  Deutsch.  Med.  Zeitung,'  April  7,  1890 ;  '  Brit.  Med. 
Jour.,'  1890,  I.  p.  1089.) 

In  1886,  a  woman  was  tried  for  murder  of  her  husband,  and  it  was 
alleged  that  she  had  poisoned  him  with  liquid  chloroform,  poured  down 
his  throat  whilst  he  was  asleep  ;  but  she  was  acquitted  (JReg.  v.  Adelaide 
Bartlett,  C.  C.  C,  April,  1886). 

Several  other  suicidal  cases  of  poisoning  by  this  liquid  have  since 
occurred. 

Chloroform-vapour. — The  vapour,  when  respired  in  a  concentrated 
form,  is  speedily  fatal  to  life.  If  it  is  diluted  with  a  certain  proportion  of 
air,  it  produces  insensibility,  with  entire  loss  of  muscular  power  in  from 
two  to  ten  minutes,  and  the  patient  rapidly  recovers  after  the  vapour  is 
withdrawn.  Cases  of  death  from  the  inhalation  of  the  vapour  for  surgical 
purposes  are  numerous,  and  the  symptoms  and  post-mortem  appearances 
are  well  marked.  (See  '  On  Poisons,'  2nd  edit.  p.  738 ;  '  Lancet,'  1859, 
I.  pp.  400,  425  ;  also  'Lancet,'  1870,  II.  pp.  454,  886.)  In  some  instances 
death  has  taken  place  within  two  minutes  from  the  commencement  of 
inhalation.  In  one  of  these  only  thirty  drops  had  been  taken  in  vapour, 
but  the  patient  died  in  one  minute,  and  in  another,  so  small  a  quantity  as 
fifteen  or  twenty  drops  proved  speedily  fatal.  ('  Table  of  Fatal  Cases  ' 
by  Warren,  U.S.,  p.  23.)  Simpson  suggested  that  in  some  of  the  alleged 
fatal  cases  death  may  have  been  really  due  to  other  causes  of  sudden 
death.    ('  Med.  Times  and  Gaz,,'  1870,  I.  p.  224.) 

Its  fatal  operation  is  sometimes  suddenly  manifested  after  the  with- 
drawal of  the  vapour.  In  one  case,  the  heart  suddenly  ceased  to  beat 
four  minutes  after  the  vapour  had  been  withdrawn.  The  digital  arteries 
which  had  been  divided  in  the  operation  suddenly  ceased  to  bleed.  The 
man  was  dead.  The  fatal  effects  are  generally  ascribed  to  idiosyncrasy,  or 
to  the  unforeseen  condition  of  a  fatty  or  flabby  heart.  In  cases  of  alleged 
robbery  and  rape,  it  has  been  sometimes  stated  that  the  person  assaulted 
was  rendered  suddenly  insensible  by  chloroform  :  but  chloroform-vapour 
does  not  produce  immediate  insensibility,  unless  it  also  produces  asphyxia 
and  death.  The  editor  found  that  in  more  than  two  hundred  cases  of  its 
administration  at  Guy's  Hospital,  adults  were  not  commonly  rendered 
insensible  until  after  the  lapse  of  eight  minutes,  the  dose  being  three 
and  a  half  drachms  given  in  half-drachms.  In  1863,  a  woman,  set.  40, 
took  ten  drachms  in  thirty-three  minutes,  in  half-drachm  doses,  and  was 
still  conscious  and  able  to  talk.    According  to  the  report  of  a  committee, 
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the  average  amount  of  the  vapour  to  act  safely  as  an  anaesthetic  is  3^  per 
cent.,  the  maximum  being  4^  per  cent.  It  should  be  only  slowly  and  never 
suddenly  increased.  It  should  not  be  given  after  a  long  fast,  and  never 
in  the  sitting  or  erect  posture.  ('  Edin.  Month.  Jour.,'  1864,  p.  187.)  It 
is  also  stated,  as  the  result  of  observation,  that  from  two  to  ten  minutes 
are  required  to  induce  insensibility.  The  time,  however,  varies  with  age, 
temperament,  and  habits. 

The  following  remarks  on  death  during  chloroform  anaesthesia,  made 
by  Lauder  Brunton,  sufficiently  explain  the  views  of  the  Hyderabad 
Chloroform  Commission,  which  in  1891-2  investigated  this  question 
experimentally  in  India  (see 'Brit.  Med.  Jour.,'  1891,  II.  p.  1088)  : — 

'  The  chief  rule  laid  down  by  Syme  for  administering  chloroform  was 
to  attend  carefully  to  the  respiration,  and  take  it  as  a  guide  for  the  con- 
tinued administration  or  the  suspension  of  the  inhalation.  This  was 
the  rule  which  had  chiefly  attracted  Lawrie's  attention,  and  upon  it  he 
founded  his  practice.  Two  other  rules  which  Syme  also  laid  down, 
and  which  chiefly  attracted  my  notice,  were  always  to  use  the  best 
chloroform  and  always  to  use  plenty  of  it.  Syme's  utterance  was  brief 
and  dogmatic,  and  he  entered  into  no  explanation  of  these  latter  rules, 
but  I  attempted  to  do  so  in  a  paper  which  appeared  in  the  '  British 
Medical  Journal,'  Dec.  4,  1875.  I  then  attributed  death  during  imperfect 
chloroform  narcosis  to  the  occurrence  of  shock,  which  was  prevented  by 
full  ana3sthesia. 

1  In  making  their  experiments  the  Commission  had  before  them  the 
questions  how  far  death  during  the  administration  of  anaesthetics  was 
likely  to  be  due  to  the  action  of  the  anaesthetic  itself,  and  how  far  to  the 
effect  of  shock  from  the  operation.  The  question  regarding  the  action  of 
the  anaesthetic  also  divided  itself  into  two,  namely,  how  far  the  lethal 
effect  might  be  due  to  affection  of  the  heart,  how  far  to  affection  of  the 
respiration,  and  how  far  to  both.  Before  we  attempt  further  to  describe 
the  experiments  made  by  the  Commission,  I  think  it  might  be  well  to 
clear  the  way  by  mentioning  that  the  time  was  too  short  to  allow  of  the 
general  action  of  chloroform  or  ether  upon  the  tissues  generally  being 
investigated,  and  that  we  had  to  confine  our  attention  to  the  methods  in 
which  death  was  likely  to  occur  during  surgical  operations  as  usually 
performed.  Previous  researches  had  pretty  well  established  that  chloro- 
form is  a  universal  protoplasmic  poison,  and  will  destroy  the  contractile 
power  of  individual  cells,  of  cilia  and  of  muscular  fibres,  and,  when  in- 
jected into  the  artery  of  a  limb,  will  produce  rigor  mortis  in  it,  and  make 
it  stiff  as  a  board.  There  was  no  question,  therefore,  of  the  power  of 
chloroform  to  destroy  any  structure  of  the  body  if  applied  to  it  in  suffi- 
cient concentration,  nor  do  we  attempt  to  deny  that  chloroform  will  destroy 
the  contractility  of  the  heart  just  as  it  would  that  of  a  voluntary  muscle, 
provided  always  it  reached  the  heart  in  sufficient  concentration.  But  this 
was  just  the  point  at  issue.  If  we  drive  chloroform  into  the  trachea,  or 
air  very  heavily  loaded  with  chloroform  vapour  into  the  lungs  by  artificial 
respiration,  it  will  be  absorbed  in  sufficient  quantities  to  paralyze  the 
heart,  but  the  question  is  an  entirely  different  one  if  the  chloroform  be 
administered  in  the  usual  way,  by  inhalation.  Our  contention  is  that 
when  chloroform  is  administered  in  this  way  it  acts  more  readily  upon 
the  respiration  than  it  does  upon  the  heart,  and  from  the  respiration 
failing  first,  a  sufficient  quantity  to  paralyze  the  heart  is  never  conveyed1 
to  it,  and  that  therefore  death  from  chloroform  inhalation  is  respiratory 
death,  death  beginning  with  the  respiration  and  not  with  the  heart. 

'  It  will  be  convenient  to  take  up,  first,  more  fully  the  question  of  death 
from  the  anaesthetic,  by  which  I  mean  death  due  to  the  action  of  the 
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anaesthetic  itself,  and,  later  on,  to  discuss  the  question  of  death  during 
anaesthesia — that  is,  death  from  operation  or  other  causes  than  the  anaes- 
thetic, sometimes  in  spite  of  its  action,  and  at  other  times,  perhaps,  aided 
by  its  action. 

'  The  experiments  made  by  the  first  Chloroform  Commission  showed 
that  in  dogs  subjected  to  its  action  the  respiration  invariably  failed  before 
the  circulation.  Those  made  by  the  second  Commission  confirmed  this, 
hut  they  brought  out  a  new  point — namely,  the  rapidity  with  which  the 
heart  fails  from  the  combined  action  of  asphyxia  and  chloi'oform.  This 
action  is  of  two  kinds  :  First,  asphyxia  during  chloroform  stops  the  heart's 
action  through  the  vagus  nerve.  This  is  the  action  which  was  looked 
upon  by  the  Glasgow  Committee  as  so  dangerous,  but  which,  as  Dr. 
Bonfort  pointed  out,  is  rather  a  safeguard,  tending  to  prevent  the  too 
rapid  conveyance  of  chloroform  vapour  from  the  lungs  to  the  medulla. 
The  second  action  of  asphyxia  and  chloroform  combined  is  a  paralyzing 
one  upon  the  heart  itself.  If  an  animal  inhales  pure  chloroform-vapour 
with  free  admixture  of  air  its  heart  will  go  on  for  a  long  time — in  fact, 
we  might  say,  almost  indefinitely.  If  an  animal  is  asphyxiated,  either 
by  stoppage  of  the  respiratory  movements  or  by  obstruction  to  the  free 
entrance  of  air  into  the  lungs,  notwithstanding  the  continuance  of  respi- 
ration, the  heart  will  go  on  for  a  certain  time,  but  in  the  course  of  a 
few  minutes  will  stop.  This  stoppage,  however,  occurs  very  much  more 
quickly  if  chloroform  be  administered  at  the  same  time  as  an  animal 
is  asphyxiated,  so  that  we  may  say  that  the  great  risk  of  death  from 
the  action  of  chloroform  lies  in  the  occurrence  of  asphyxia  during  its 
administration. 

'  I  must  here  draw  attention  to  what  I  believe  to  be  a  grave  fallacy  in 
some  experiments  of  my  friend  Prof.  H.  C.  Wood,  mentioned  by  him  in 
his  Address  on  Anaesthetics  at  Berlin  Congress.  A  tracing  which  he 
there  showed  seemed  to  indicate  most  clearly  that  the  action  of  the  heart 
failed  long  before  the  respiration.  In  it  we  seem  to  see  clearly  a 
stoppage  of  the  beats  of  the  heart  while  the  blood  pressure  sinks,  and 
yet  the  respiration  goes  on  freely.  Now  I  believe  that  the  stoppage  of 
the  heart  in  this  tracing  is  only  apparent  and  not  real,  and  that  it  is, 
in  fact,  due  to  a  small  clot  of  blood  in  the  cannula  which  connects  the 
artery  of  the  animal  with  the  kymograph.  I  have  had  many  such  tracings, 
and  my  experience  has  led  me,  whenever  I  got  them,  to  disconnect  the 
cannula  and  remove  the  clot.  Had  there  been  no  clot,  the  stoppage  of 
the  heart  would  have  caused  the  blood  pressure  to  fall  abruptly  instead 
of  gradually,  as  shown  in  the  tracing  exhibited  by  Prof.  Wood. 

'  In  comparing  the  action  of  ether  and  chloroform,  we  found  that  the 
great  points  of  difference  between  them  were,  first,  that  ether  was  a  less 
powerful  anaesthetic  than  chloroform;  and,  secondly,  that  while  neither 
of  them  paralyzes  the  heart  when  giving  plenty  of  air,  the  heart  would 
continue  to  beat  much  longer  during  asphyxia  when  combined  with  ether 
than  when  combined  with  chloroform.  Chloroform  is  thus  a  more  powerful 
agent,  and,  as  I  have  already  said  on  a  previous  occasion,  it  is  like  a  sharp 
knife  in  the  hands  of  the  surgeon  as  compared  with  a  blunt  one.  It  is 
more  efficient  for  good  if  properly  handled,  it  is  more  powerful  for  evil  if 
misused. 

'  Shortly  before  the  Commission  began  its  labours  a  most  unfortunate 
case  of  death  occurred  in  Edinburgh  during  anaesthesia  from  nitrous  oxide 
— an  anaesthetic  which  is  usually  supposed  to  be  absolutely  free  from 
danger.  The  report  of  this  case  led  the  Hyderabad  Commission  to 
suppose  that  death  in  it  was  due,  not  to  the  anaesthetic,  but  to  asphyxia 
from  tight  lacing,  and  accordingly  they  made  some  experiments  to  test 


424 


EFFECTS  OF  CHLOKOFOEM.  ANALYSIS. 


the  effect  of  compressure  upon  the  chest  and  abdomen.  These  experi- 
ments caused  a  storm  of  indignation  amongst  the  anti-vivisectionists,  who 
falsely  stigmatized  them  as  horribly  cruel,  whereas,  in  truth,  there  was 
absolutely  no  cruelty  about  them.  The  only  thing  that  was  done  was  to 
imitate  upon  monkeys  already  under  chloroform  that  compression  of  the 
chest  and  abdomen  which  is  daily  exercised  at  the  bidding  of  fashion  by 
thousands  of  women  in  this  country  without  chloroform.  The  Commission 
found,  as  was  to  be  expected,  that  tight  lacing  greatly  increased  the  risk 
of  death  from  chloroform  on  account  of  the  imperfect  respiration  and 
consequent  tendency  to  asphyxia  to  which  it  gave  rise. 

'  The  second  part  of  the  labours  of  the  Commission  consisted  in 
attempting  to  determine  the  effect  of  shock  as  a  cause  of  death  during 
chloroform  inhalation.  In  a  paper  published  in  the  '  Practitioner  '  I  have 
attempted  to  distinguish  between  shock  and  syncope,  my  idea  being  that 
syncope  is  due  to  temporaiy  stoppage  of  the  heart's  action  and  may  be 
rapidly  recovered  from,  while  shock  is  due  to  paralysis  of  the  abdominal 
vessels,  and  is  a  very  grave  and  persistent  condition.  Many  attempts 
were  made  to  produce  syncope  in  the  animals  experimented  upon  by 
raising  the  head,  by  attempting  to  stimulate  the  vagus  reflexly  or  even 
by  direct  irritation,  but  all  these  experiments  seemed  to  show  that  stoppage 
of  the  heart's  action  through  the  vagus  was  not  a  dangerous  condition. 
We  also  attempted  to  produce  shock  by  a  blow  upon  the  intestine  or  by 
such  an  operation  as  avulsion  of  the  toe-nail — an  operation  which  has 
frequently  been  followed  in  man  by  fatal  results.  In  these  attempts, 
however,  we  were  unsuccessful.'  (See  also  '  Brit.  Med.  Jour.,' 1891,  II. 
p.  1265.) 

These  conclusions  have,  however,  been  vehemently  contested. 

The  researches  of  MacWilliam  are  in  conflict  with  those  of  Claude 
Bernard,  endorsed  by  the  Second  Hyderabad  Commission.  He  finds 
that  chloroform  exerts  a  direct  influence  on  the  heart,  and  that  the 
mode  of  cardiac  failure  under  chloroform  is  a  more  or  less  sudden 
dilatation  and  enfeeblement  of  the  organ.  He  further  states  that  death 
from  cardiac  failure  occurs,  where  the  respiration  continues  for  several 
minutes  after  the  heart  has  stopped.  ('Brit.  Med.  Jour.,'  1890,  II.  pp. 
890,  948.) 

Analysis. — Pure  chloroform  is  a  heavy  colourless  liquid  (sp.  gr.  1'5), 
crystallizable  at  very  low  temperatures,  neutral  in  its  reaction,  sinking  in 
water,  and  only  to  a  slight  extent  dissolving  in  that  liquid.  The  B.P. 
preparation  has  its  sp.  gr.  1*497,  and  contains  0"2  per  cent,  of  alcohol. 
It  has  a  fragrant  odour,  and  is  dissolved  by  alcohol  and  ether.  A  solution 
in  alcohol,  in  the  proportion  of  one  part  by  measure  to  nineteen  parts  of 
rectified  spirit,  forms  the  Spirit  of  Chloroform.  Chloric  Ether  is  a 
similar,  but  stronger,  solution.  Chloroform  is  highly  volatile,  but  its 
vapour  is  not  inflammable  and  not  readily  combustible.  Nitric  and 
sulphuric  acids  produce  no  change  in  it.  It  boils  at  142°  F.,  and  evolves 
a  vapour  which  at  a  red  heat  yields  chlorine  and  hydrochloric  acid.  On 
this  effect  processes  have  been  suggested  for  separating  it  from  the  blood 
and  tissues,  when  it  has  proved  fatal  in  the  form  of  vapour.  The  substance 
supposed  to  contain  chloroform  is  placed  in  a  flask,  like  that  shown  in 
the  annexed  illustration.  The  neck  of  the  flask  is  fitted  with  a  cork 
perforated  to  admit  a  hard  glass  tube,  bent  at  right  angles,  a?nd  having 
a  length  of  from  twelve  to  fifteen  inches.  The  flask  is  gradually  plunged 
into  water  at  about  160°  F.,  and  at  the  same  time  the  middle  portion  of 
the  tube  is  heated  to  full  redness  by  gas  jets,  only  one  of  which  is  repre- 
sented in  the  engraving  (fig.  50,  p.  425).  At  a  red  heat  chloroform 
vapour  is  decomposed,  and  chlorine  and  hydrochloric  acid  are  among  the 
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Fig.  50. 


Apparatus  for  the  detection  of  the  vapour 
of  chloroform. 


products  of  its  decomposition.  Litmus  paper  applied  to  the  mouth  of 
the  tube  is  reddened:  starch  paper  moistened  with  iodide  of  potassium 
is  rendered  blue,  and  nitrate  of  silver  is  precipitated  white.  Two  drops 
of  pure  chloroform  were  thus  readily  de- 
tected, and  so  persistent  was'  the  vapour 
in  the  closed  vessel,  that  it  was  detected 
after  one,  two,  and  even  three  weeks. 
Two  drops  added  to  a  quantity  of  putrefied 
blood  were  detected  by  a  similar  process 
after  a  fortnight,  the  flask  being  closed, 
but  the  mouth  of  the  tube  remaining 
exposed,  to  air. 

As  chloroform  is  much  more  volatile 
than  ether,  and  its  odour  is  not  so 
pungent,  it  is  not  so  easily  detected  in  the 
dead  body  by  the  smell.  The  body  should 
be  inspected  as  soon  as  possible,  and  any 
solids  or  liquids  intended  for  examination 
should  be  kept  in  well-closed  glass  vessels. 
If  the  smell  can  still  be  perceived  in  the 
blood  or  organs,  the  vapour  may  be  easily 
detected  by  the  method  above  described. 
Chloroform,  if  not  eliminated  or  lost  by 
its  volatility,  may  have  been  converted  in  the  blood  into  formic  acid,  and 
thus  removed  from  the  ordinary  processes  of  chemistry. 

The  editor  of  this  work  has  found  no  difficulty  in  detecting  chloroform 
in  the  blood  of  a  person  killed  by  its  inhalation,  even  when  the  body  was 
not  examined  till  twenty-four  hours  after  death.  The  flask  (fig.  50)  is  fitted 
-with  a  second  tube,  open  at  one  end  to  the  air,  whilst  the  other  end  passes 
beneath  the  liquid  to  the  bottom  of  the  flask.  This  serves  as  an  inlet  for 
air.  The  exit  tube  is  heated  through  a  length  of  at  least  eight  inches  by 
a  series  of  lamps  ;  and  its  further  end  is  attached  to  a  set  of  Liebig's  bulbs, 
filled  with  a  strong  solution  of  nitrate  of  silver.  Air  is  aspirated  through 
the  apparatus  during  the  course  of  the  experiment ;  and  the  presence  of 
the  slightest  trace  of  chloroform  or  other  volatile  compound  of  chlorine 
is  immediately  revealed  by  the  formation  of  a  white  cloud  of  chloride  of 
silver  in  the  solution  of  nitrate  of  silver. 

Pohl  (' Archiv  fur  expt.  Path.,'  xxviii.,  Heft  3  and  4,  1891)  describes 
at  length  his  method  of  estimating  chloroform  quantitatively  in  animal 
fluids.  A  current  of  air  is  passed  through  the  mixture  for  many  hours  ; 
it  takes  up  the  chloroform,  and  the  mixture  of  air  and  chloroform 
being  led  through  a  heated  tube  filled  with  pure  magnesia,  the  chloro- 
form is  decomposed,  and  can  be  estimated  quantitatively  by  the  amount 
of  chlorine  which  it  yields  to  the  magnesia.  Preliminary  experiments 
with  known  quantities  of  chloroform  convinced  him  that  the  method 
gives  almost  absolutely  exact  results.  The  experiments  were  made  on 
dogs  deeply  under  the  influence  of  chloroform.  In  the  blood  drawn  from 
such  an  animal  there  was  got  from  O01  to  0-06  per  cent,  chloroform,  the 
average  amount  being  O035  per  cent.,  being  much  less  than  the  solvent 
power  of  blood  for  chloroform.  The  red  corpuscles  contained  about  two 
and  a  half  times  more  than  the  serum.  The  greater  part  of  the  chloro- 
form is  therefore  combined  with  the  red  corpuscles.  The  amount  of 
chloroform  in  the  brain,  liver,  urine,  and  fat  relatively  to  the  amount  in 
the  blood  was  also  estimated.  In  a  dog  in  which  the  blood  contained 
-O015  per  cent.,  the  brain  (after  death  by  bleeding)  contained  0*0418 
per  cent.    In  another  dog  where  the  blood  contained  0-062  per  cent., 
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the  liver  contained  0*044  per  cent.  Only  traces  were  got  in  the  urine. 
The  fat  contained  less  chloroform  than  the  blood,  but  the  author  attri- 
butes this  to  its  very  small  blood  supply.  The  organs  rich  in  sab- 
stances  which  are  soluble  in  chloroform  seem  to  take  it  up  in  relatively 
large  amount  and  quickly.  After  cessation  of  administration  the  blood 
reabsorbs  it  again  and  it  is  excreted  by  the  lungs,  the  excretion  going  on 
for  forty  minutes  at  least. 

Bichloride  of  Methylene. 

The  vapour  of  this  highly  volatile  liquid  has  been  used  as  a  substitute 
for  the  vapour  of  chloroform  in  surgical  operations.  It  was  thought  to  be 
less  likely  to  cause  death.  Like  all  anaesthetic  vapours,  it  has  however 
destroyed  life  on  several  occasions,  even  when  given  with  care.  The  history 
of  these  fatal  cases  is  similar  to  that  which  chloroform-vapour  has  furnished 
on  numerous  occasions. 

Symptoms  and  Appearances.' — An  operation  for  artificial  pupil  was 
about  to  be  performed  on  a  man,  ast.  40.  The  vapour  of  the  bichloride 
was  given,  and  five  minutes  afterwards,  when  the  operation  had  just  conir 
menced,  the  face  of  the  man  became  livid,  the  breathing  difficult,  and  the 
heart  suddenly  ceased  to  beat.  On  inspection  the  principal  appearance 
was  congestion  of  the  lungs.  In  another  case,  a  man  inhaled,  for  the  pur- 
pose of  a  trivial  operation,  a  drachm  and  a  half  of  the  bichloride.  It  was 
given  in  the  usual  way  by  an  experienced  person,  and  was  stated  to  be  not 
more  than  one-half  of  the  usual  dose.  The  deceased  became  insensible — 
the  operation  was  completed  in  a  minute — when  it  was  noticed  that  the 
patient's  head  had  fallen  on  one  side,  his  eyes  were  upturned,  and  breathing 
and  pulsation  had  ceased.  Animation  could  not  be  restored.  On  inspec- 
tion all  the  organs  of  the  body  were  found  healthy.  There  was  no  cause 
for  death  but  the  vapour  of  the  bichloride.  ('  Pharm.  Jour.,'  1871,  p.  875.) 
This  preparation  has  been  sometimes  used  in  hospitals  under  the  name  of 
chloroform.  In  1869,  a  man  to  whom  the  vapour  was  administered  at 
Charing  Cross  Hospital,  died  in  two  minutes  from  the  effects — although 
administered  with  care,  and  by  one  experienced  in  the  use  of  chloro- 
form. The  allegation,  therefore,  that  this  vapour  possesses  any  greater 
degree  of  safety  than  chloroform  in  surgical  practice  is  not  supported 
by  facts. 

Analysis. — This  liquid  has  a  peculiar  odour  resembling  that  of  chloro- 
form. It  is  not  inflammable,  but  burns  in  contact  with  flame  with  a  smoky 
combustion.  It  is  not  very  soluble  in  water,  but  sinks  in  it,  the  globules 
having  an  opaque  appearance.  It  has  no  acid  reaction.  Nitrate  of  silver 
gives  no  precipitate  with  it.  In  contact  with  sodium  and  a  small  quantity 
of  water,  it  is  rapidly  decomposed  without  combustion  ;  the  liquid  acquires 
a  yellowish  colour,  and  chlorine  is  then  readily  detected  in  it  by  nitrate 
of  silver. 

A  mixture  of  chloroform  and  ether  has  been  sold  as  bichloride  of 
methylene. 

Iodoform. 

This  substance,  which  has  been  intooduced,  in  the  form  of  yellowish 
crystals  or  powder,  into  antiseptic  surgery,  is  without  doubt  a  poison. 
Schede,  Kocher,  and  others  have  published  cases  where  severe  and  even 
fatal  symptoms  have  followed  its  external  application.  Boyd  has  still 
more  recently  reported  four  cases  where  toxic  symptoms  were  developed' 
after  its  use  as  a  surgical  dressing".  These  symptoms  were,  in  two  cases, 
drowsiness  and  stupor;  in  one,  those  of  meningitis;  and  delirium  in  a 
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fourth  case,  which  terminated  fatally.  (' Brit.  Med.  Jour.,' 1882,  I.  pp. 
903,  913.)  Arbuthnot  Lane  has  met  with  a  case  of  poisoning  by  its  local 
application  to  a  wound. 

Symptoms  and  Appearances. — The  symptoms  usually  observed  after 
poisonous  doses  are — faintness,  headache,  giddiness,  confusion  of  ideas, 
burning  pain  in  the  stomach,  delirium,  convulsions,  insensibility,  general 
paralysis,  a  small  pulse,  sometimes  quickened  and  sometimes  slowed,  and 
the  skin  cold,  livid,  and  bathed  in  perspiration. 

A  patient  swallowed  a  quantity  of  iodoform  that  had  been  ordered  for 
external  application.  Twenty-four  hours  afterwards  he  was  attacked 
with  violent  headache,  colic,  and  diarrhoea,  which  lasted  through  the 
following  day.  On  the  third  day  the  pains  disappeared,  though  the 
irritation  remained.  The  breath,  too,  smelt  of  iodoform  for  several  days, 
and  a  disagreeable  taste  remained  in  the  mouth  for  a  long  time.  ('New 
York  Med.  Jour.,'  1891.) 

Tuttle  ('Boston  Med.  and  Surg.  Jour.,'  Oct.  8,  1891)  records  the  case 
of  a  woman  who,  twenty-four  hours  after  using  iodoform  in  her  capacity 
of  nurse,  developed  symptoms  of  poisoning  by  it.  At  first  a  very  fine 
eruption  of  macules,  papules,  and  vesicles  came  out  on  the  face,  neck, 
hands,  and  wrists ;  then  followed  a  diffuse  redness  with  oedema  of  the 
eyelids  and  backs  of  the  hands  ;  the  conjunctiva*  were  intensely  congested. 
The  eruption  appeared  subsequently  in  all  the  parts  exposed,  but  was 
most  severe  on  the  hands  and  between  the  fingers,  where  the  vesicles 
became  confluent,  and,  the  epithelium  having  separated,  a  red  oozing- 
surface  Asras  left.  On  the  fifth  day  there  was  some  headache,  itching  was 
a  prominent  symptom,  and  desquamation  took  place  on  the  backs  of  the 
hands.    ('  Brit.  Med.,  Jour.,'  1891,  II.  Sup.,  p.  189.) 

Failure  of  vision  (Brailey)  is  a  common  symptom  of  chronic  iodoform 
poisoning. 


CHAPTER  29. 

camphor — tobacco — nicotine  cocculus    indicts — picrotoxix  darnel  

calabar  bean — fungi — henbane — solanum — deadly  nightshade,  or; 
atrol'a  belladonna — atropine — datura  stramonium,  oe  thornapple. 

Camphor. 

Theri;  are  a  few  instances  recorded  in  which  camphor  has  proved  fatal 
in  the  human  subject ;  but  it  has  on  several  occasions  produced  alarming 
symptoms,  and  would  probably  have  destroyed  life,  had  it  not  been  early 
removed  from  the  stomach.  In  the  cases  that  have  been  observed,  it& 
effects  were  varied,  but  as  a  rule  were  tolerably  uniform. 

A  woman  swallowed  about  twenty  grains  of  camphor  dissolved  in  rectified 
spirit  of  wine  mixed  with  tincture  of  myrrh.  In  half  an  hour  she  was 
suddenly  seized  with  languor,  giddiness,  partial  loss  of  sight,  delirium, 
numbness,  and  tingling  and  coldness  of  the  extremities,  so  that  she  could 
hardly  walk.  The  pulse  was  quick  and  respiration  difficult,  but  she  suffered 
no  pain  in  any  part.  On  the  administration  of  an  emetic,  she  vomited 
a  yellowish  liquid  smelling  strongly  of  camphor.  In  the  evening  the 
symptoms  were  much  diminished,  but  she  had  slight  convulsive  fits  during 
the  night.  The  next  day  she  was  convalescent ;  the  difficulty  of  breathing, 
however,  continued  more  or  less  for  several  weeks.  This  is  the  smallest 
dose  of  camphor  which  appeal's  to  have  been  attended  with  serious 
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symptoms  in  an  adult.  An  infant  of  fifteen  months  died  fx'om  the  effects 
of  some  camphorated  oil  given  to  it  by  mistake.  Convulsions  ensued,  and 
death  took  place  in  thirteen  hours.  Three  cases  of  poisoning  by  camphor 
are  reported  by  Schaaf,  one  of  which  proved  fatal.  A  woman  gave  about 
thirty  grains  (half  a  teaspoonf  ul)  of  powdered  camphor  to  each  of  her  three 
•children  as  a  vermifuge.  Two  of  the  children  were  respectively  of  the  ages 
of  three  and  five  years ;  the  third  was  an  infant  aged  eighteen  months. 
The  first  symptoms  were  paleness  of  the  face,  with  a  fixed  and  stupid 
look.  Delirium  followed,  with  a  sense  of  burning  in  the  throat,  great 
thirst,  vomiting,  purging,  and  convulsions ;  and  in  one  child  the  con- 
vulsions were  most  violent.  The  two  elder  children,  after  suffering  thus 
for  three  hours,  fell  into  a  comatose  sleep,  and  on  awaking  the  symptoms 
passed  off.  The  infant  died  in  seven  hours,  not  having  manifested  any 
return  of  consciousness  from  the  first  occurrence  of  convulsions.  ('Jour, 
de  Chim.  Med.,'  1850,  p.  507.)  The  severity  of  the  symptoms  is  fully 
explained  by  the  large  quantity  administered  and  the  age  of  the  children. 
In  a  dose  of  one  drachm  given  in  a  clyster,  camphor  produced  alarming 
symptoms.  (' Med.  Gaz.,' vol.  48,  p.  552.)  In  one  case  (' Med.  Gaz.,' vol. 
11,  p.  772),  120  grains  were  taken  by  a  physician,  and  all  that  he  ex- 
perienced was  lightness  in  the  head  with  great  exhilaration.  There  was 
no  derangement  of  the  stomach  or  bowels.  He  slept  profoundly  for  some 
hours,  and  awoke  very  weak  and  exhausted.  He  also  perspired  greatly 
during  sleep.  It  is  difficult  to  draw  any  conclusion  from  this  case,  as 
the  quantity  taken  was  con  jectural,  and  the  patient  was  not  seen  by  any 
person  while  labouring  under  the  effects  of  the  poison.  A  soldier  took  a 
large  quantity  of  camphor  daily.  For  three  days  it  had  no  effect.  On  the 
fifth  day  he  suffered  from  great  pain  and  a  burning  sensation  in  the 
stomach.  His  head  was  painful :  there  was  giddiness,  with  an  incessant 
desire  to  walk  about,  although,  like  a  drunken  man,  he  could  hardly 
keep  on  his  legs.  He  soon  fell  completely  insensible — the  limbs  were 
cold,  the  face  pale,  the  body  convulsed,  and  the  pupils  dilated.  These 
symptoms  were  followed  by  an  irresistible  desire  to  sleep.  In  two  or 
three  days  he  recovered.    ('Med.  Times  and  Gaz.,'  1858,  II.  p.  645.) 

In  1882,  a  man  was  admitted  into  Guy's  Hospital,  after  having  swal- 
lowed about  five  fluid  ounces  of  soap  liniment.  This  quantity  would  con- 
tain 150  grains  of  camphor.  His  skin  was  cold  and  clammy.  The  pupils 
Avere  dilated,  and  did  not  respond  to  light.  He  was  quite  unconscious,  and 
the  conjunctiva  of  the  eye  was  insensitive  to  touch ;  the  jaws  were  tightly 
set.  The  limbs  were  relaxed,  but  became  rigid  when  handled.  Pulse  120. 
The  respirations  were  stertorous,  and  20  per  minute.  An  emetic  had  been 
successfully  administered  to  the  patient  before  his  admission.  The  stomach- 
pump  was  then  applied  with  difficulty,  in  consequence  of  the  rigidity  of 
the  jaw  ;  and  only  a  small  quantity  of  mucus  and  a  few  scraps  of  food 
were  recognized  in  the  fluid  removed.  The  temperature  was  2°  F.  below 
the  normal.  A  subsequent  attempt  to  administer  castor  oil  failed,  as  he 
was  unable  to  swallow.  Five  hours  after  his  admission  consciousness 
returned.  He  vomited,  had  very  little  muscular  power,  and  fell  on  attempt- 
ing to  leave  his  bed.  Ten  hours  after  admission  the  skin  was  hot  and 
dry,  the  pupils  were  still  dilated,  the  pulse  108,  the  respirations  very 
rapid  (38),  and  though  conscious  he  was  drowsy.  The  tongue  was  dry, 
brown,  and  tremulous.  Muscular  rigidity  had  disappeared.  He  now 
made  a  rapid  recovery. 

A  case  of  poisoning  by  camphor  would  be  recognized  by  the  odour  of 
the  breath,  a  symptom  which  would  attract  the  attention  of  a  non- 
professional person.  The  presence  of  this  substance  in  the  stomach 
would  be  at  once  indicated  by  its  odour. 
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Tobacco. 

Symptoms. — The  effects  which  this  substance  produces,  when  taken  in 
a  large  dose,  either  in  the  form  of  powder  or  infusion,  are  well  marked. 
The  symptoms  are  faintness,  nausea,  vomiting,  giddiness,  delirium,  loss  of 
power  in  the  limbs,  general  relaxation  of  the  muscular  system,  trembling, 
complete  prostration  of  strength,  coldness  of  the  surface,  cold  clammy 
perspiration,  convulsive  movements,  paralysis,  and  death.  In  some  cases 
there  is  purging,  with  violent  pain  in  the  abdomen  ;  in  others  there  is 
rather  a  sense  of  sinking  or  depression  in  the  region  of  the  heart,  passing 
into  syncope,  or  creating  a  feeling  of  impending-  dissolution.  With  the 
above-mentioned  symptoms  there  is  dilatation  of  the  pupils,  dimness  of 
sight,  confusion  of  ideas,  a  small,  weak,  and  scarcely  perceptible  pulse, 
and  difficulty  of  breathing.  A  woman  applied  some  leaves  of  tobacco  to 
ulcers  upon  her  legs.  After  some  hours  she  suffered  from  sickness, 
dimness  of  vision,  cramps  in  the  legs,  and  great  prostration;  she  also 
complained  of  a  numb  feeling.  On  the  third  day  there  was  great  sleepiness, 
with  headache  and  an  irregular  action  of  the  heart.  In  about  a  week, 
she  recovered  her  usual  health.  ('  Lancet,'  1871,  II.  p.  663.)  Namias 
relates  an  instance  of  a  smuggler  being  poisoned  by  reason  of  his  having 
covered  his  skin  with  tobacco-leaves,  with  a  view  of  defrauding  the  revenue. 
The  leaves,  moistened  by  perspiration,  produced  all  the  effects  of  poisoning. 
The  pulse  was  small  and  feeble  ;  there  was  faintness  attended  with  cold 
sweats.  The  operation  of  the  poison  seemed  to  be  jn'mci  pally  0n  the  heart. 
Decaisne  has  observed  in  persons  who  have  smoked  tobacco  excessively, 
a  sedative  action  on  the  heart,  indicated  by  intermission  of  the  pulsations 
of  the  heart  as  well  as  those  of  the  radial  artery.  ('  Ed.  Month.  Jour.,' 
Aug.,  1864,  p.  172.)  Husemann  states  ('  Handbuch  der  Toxicologic  ')  that 
no  less  than  ten  fatal  cases  are  known  to  him  from  the  use  of  tobacco 
enemata.  The  use  of  this  form  of  enema  is  now  happily  superseded  by 
other  remedies. 

Poisoning  by  tobacco  has  not  often  given  rise  to  medico-legal  discus- 
sion. This  is  the  more  remarkable,  as  it  is  an  easily  accessible  substance, 
and  the  possession  of  it  would  not,  as  in  the  case  of  other  poisons,  excite 
surprise  or  suspicion.  In  1854,  a  man  was  charged  with  the  death  of  an 
infant,  oet.  10  weeks,  by  poisoning  it  with  tobacco.  He  placed  a  quantity 
of  tobacco  in  the  mouth  of  the  infant  with  the  viewr,  as  he  stated,  of 
making  it  sleep.  The  infant  was  completely  narcotized,  and  died  on  the 
second  day.  It  is  probably  more  extensively  used  to  aid  the  purposes  of 
robbers  than  is  commonly  believed ;  and  there  is  reason  to  suppose  that 
porter  and  other  liquids  sold  in  brothels  are  sometimes  drugged  either 
with  tobacco  or  with  snuff  prepared  from  it.  Scotch  snuff  is  said  to  be 
nsed  for  this  purpose.  Tobacco  and  snuff  owe  their  poisonous  properties 
to  the  presence  of  a  liquid  volatile  alkaloid,  Nicotine. 

In  1891,  the  editor  investigated  a  fatal  case  of  poisoning  by  snuff, 
which  appeared  to  have  been  given  to  a  drunken  man  in  beer,  by  wray  of 
a  joke.    He  died  within  about  half  an  hour  of  its  administration. 

Nicotine. — This  is  a  deadly  poison,  and  like  prussic  acid  it  destroys 
life  in  small  doses  with  great  rapidity.  A  rabbit  was  killed  by  a  single 
drop  in  three  minutes  and  a  half.  In  fifteen  seconds  the  animal  lost  all 
power  of  standing,  was  violently  convulsed  in  its  fore  and  hind  legs,  and 
its  back  was  arched  convulvively  (opisthotonos).  A  frothy  alkaline  mucus 
escaped  from  its  mouth,  having  the  odour  of  nicotine.  ('  Guy's  Hosp.  Rep.,' 
1858,  p.  355.)  A  case  of  poisoning  by  this  alkaloid  which  occurred  in 
Belgium  in  1851,  was  the  subject  of  a  trial  for  murder.  ('  Ann.  d'Hyg..' 
1851,  II.  pp.  147,  167.)    The  Count  and  Countess  Bocarme  were  charged 
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with  the  murder  of  the  Countess's  brother,  a  M.  Fougnies,  by  administer- 
ing to  him  nicotine  while  he  was  dining-  with  them  at  the  Chateau  of 
Bitremont.    The  poison  was  forcibly  administered.    The  deceased  did  not 
survive  moi*e  than  fire  minutes,  and  he  was  not  seen  living  by  any  of  the 
attendants.    The  possession  of  the  poison,  as  well  as  the  moral  evidence, 
fixed  the  crime  on  the  Count,  and  he  was  condemned  and  executed.  The 
appearances  after  death  were  to  a  great  extent  altered  or  destroyed  by  the 
pouring  of  some  strong  acetic  acid  into  the  mouth  and  over  the  body  of 
the  deceased,  in  order  to  conceal  or  remove  the  odour  of  nicotine.  Stas 
detected  the  poison  in  small  quantity  in  the  tongue,  throat,  stomach,  liver, 
and  lungs  of  the  deceased,  as  well  as  in  a  wooden  plank  of  the  floor  near 
to  which  he  was  sitting ;  and  it  was  this  case  which  led  him  to  devise  his 
well-known  process  for  the  isolation  of  the  alkaloids.    A  second  case  of 
poisoning  by  this  alkaloid,  and  the  only  case  recorded  in  this  country, 
occurred  as  an  act  of  suicide  in  1858.  A  gentleman  swallowed  a  quantity 
of  nicotine  from  a  bottle,  and  almost  immediately  afterwards  was  seen  in 
the  act  of  falling  to  the  floor.    He  was  carried  to  an  adjoining  room,  but 
before  this  could  be  reached  he  was  dead.    The  symptoms  noticed  were 
that  the  deceased  stared  Avildly :  there  were  no  convulsions,  and  he  died 
quietly,  heaving  a  deep  sigh  in  expiring.    In  producing  these  effects 
nicotine  resembles  prussic  acid  in  its  rapidity  of  action.    The  quantity  of 
nicotine  taken  could  not  be  determined.    The  deceased  appears  to  have 
been  rendered  insensible  immediately,  and  to  have  died  in  from  three  to 
five  minutes  after  having  taken  the  poison.    The  appearances  observed 
were  a  general  relaxation  of  the  muscles,  prominent  and  staring  eyes, 
bloated  features, with  great  fulness  and  lividity  about  the  neck.    There  was 
no  odour  resembling  nicotine  or  tobacco  perceptible  about  the  body.  When 
examined  between  two  and  three  days  after  death,  putrefaction  had 
occurred,  especially  in  the  course  of  the  veins.    The  swelling  of  the  neck 
was  found  to  arise  from  an  effusion  of  dark  liquid  blood.    The  scalp  and 
the  membranes  of  the  brain  were  filled  with  dark-coloured  blood.  The 
lungs  were  engorged,  and  of  a  dark  purple  colour.     The  cavities  of  the 
heart  were  empty,  with  the  exception  of  the  left  auricle  which  con- 
tained two  drachms  of  dark-coloured  blood.    The  stomach  contained  a 
chocolate -coloured  fluid :  the  mucous  membrane  was  of  a  dark  crimson- 
red  colour  from  intense  congestion.     There  was  no  odour  excepting- 
that  of  putrefaction.    The  liver  was  congested  and  of  a  purple-black 
colour,    The  blood  throughout  the  body  was  black  and  liquid,  but  in  some 
parts  it  had  the  consistency  of  treacle.    The  author  found  nicotine  in  small 
quantity  in  the  contents  of  the  stomach,  also  in  the  liver  and  lungs  ;  but 
as  these  organs  had  been  placed  in  contact  with  the  stomach,  it  could  not 
be  inferred  that  the  poison  had  been  absorbed  and  deposited  in  them. 

Analysis. — Nicotine  is  a  colourless  liquid,  of  sp.  gr.  T048,  becoming 
brown  on  exposure  to  air,  and  evolving  a  peculiar  acrid  odour  affecting 
the  nose  and  eyes,  which  when  diluted  resembles  that  of  stale  tobacco- 
smoke.  It  has  the  consistency  of  a  thin  oil,  and  gives  a  greasy  stain  to 
paper,  which  soon  disappears,  owing  to  its  volatility.  When  heated  it 
burns  with  a  bright  yellow  flame,  emitting  a  thick  black  smoke.  It  is 
powerfully  alkaline,  and  imparts  a  strongly  alkaline  reaction  to  water,  in 
which  it  dissolves  freely.  The  aqueous  solution,  even  when  much  diluted, 
retains  the  peculiar  odour.  Nicotine  is  dissolved  by  alcohol  and  ether, 
and  the  latter  liquid  will  remove  it  from  its  aqueous  solution.  1.  Platinic 
chloride  produces  in  the  aqueous  solution  a  yellow  crystalline  precipitate. 
2.  Corrosive  sublimate  gives  a  white  precipitate.  3.  Arsenio-nitrate  of 
silver  gives  a  yellow  precipitate.  In  all  these  characters  nicotine  resembles 
ammonia :  the  differences,  apart  from  the  odour,  which  is  an  important 
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distinction,  are — 4.  Iodine  water  gives  a  reddish-brown  precipitate  (in 
ammonia  there  is  no  precipitate,  the  colour  is  discharged).  5.  Tannic 
acid  gives  a  white  precipitate  (in  ammonia  there  is  no  precipitate,  bat  a 
red  colour  is  imparted).  6.  Iodo-hydrargyrate  of  potassium  precipitates 
it  copiously,  even  when  much  diluted.  7.  Gallic  acid  gives  no  precipitate 
(in  ammonia  it  produces  a  pinkish-red  colour,  rapidly  changing  to  an 
olive  green).  8.  Sulphuric  acid  and  bichromate  of  potassium  produce  a 
green  colour.    (See  '  Guy's  Hosp.  Rep.,'  1858,  p.  354.) 

Organic  mixtures. — To  separate  nicotine  from  the  contents  of  the 
stomach,  tbese  should  be  digested  in  cold  distilled  water  acidulated  with 
tartaric  acid.  This  liquid  is  strained,  filtered,  and  the  residue  pressed. 
It  is  then  to  be  evaporated  at  a  gentle  heat,  and  the  residue  digested  with 
alcohol,  filtered,  and  the  alcoholic  liquid  evaporated.  The  alkaloid  is  now 
dissolved  out  of  the  residue  by  a  small  quantity  of  water,  and  the  solution 
is  rendered  alkaline  by  potash  and  then  shaken  in  a  tube  with  an  equal 
volume  of  ether ;  the  ethereal  liquid  is  allowed  to  evaporate  in  a  series  of 
watch-glasses,  and  if  nicotine  be  present  the  alkaloid  will  be  left  in  small 
oily-looking  globules.  The  odour  may  not  be  perceptible  until  the  residue 
is  heated,  when  its  peculiar  acridity  will  be  brought  out.  A  few  drops 
of  water  should  be  added  to  the  residue  in  each  glass- — it  will  be  found 
to'  be  strongly  alkaline,  and  the  different  tests  may  then  be  applied. 
It  was  by  this  means  that  the  author  discovered  the  poison  in  the  body  of 
the  gentleman  whose  case  is  related  on  p.  430.  In  reference  to  the  rabbit 
killed  by  a  single  drop  (p.  429),  nicotine  was  found  in  the  stomach  and  its 
contents  :  there  was  a  trace  found  in  half  an  ounce  of  the  blood  of  the 
animal,  and  the  poison  was  clearly  detected  after  a  week  in  the  tongue 
and  soft  parts  of  the  throat  of  the  animal,  but  there  was  no  trace  of 
nicotine  in  the  liver,  heart,  or  lungs. 

Levant  Nut  (Cocculus  Indicus). 

Symptoms  and  Effects. — This  is  the  fruit  or  berry  of  the  Anamirta 
Cocculus  (Levant  Nut),  imported  from  the  East  Indies.  The  berry  con- 
tains from  one  to  two  per  cent,  of  a  poisonous  principle  (Picrotoxiii).  The 
shell  or  husk  contains  no  picrotoxin,  but  a  non-poisonous  principle  called 
menispermin.  The  seeds,  in  powder  or  decoction,  give  rise  to  nausea, 
vomiting,  and  griping  pains,  followed  by  stupor  and  intoxication.  There 
are  only  two  well-authenticated  instances  of  this  substance  having  proved 
fatal  to  man.  Several  men  suffered  from  this  poison  in  1829,  near 
Liverjiool :  each  had  a  glass  of  rum 
strongly  impregnated  with  cocculus  in- 
dicus. One  died  that  evening;  the  rest 
recovered.  (:  Traill's  Outlines.')  Of  the 
second  case,  the  following  details  have 
been  published.  A  boy,  set.  12,  was  pei'- 
suaded  by  his  companions  to  swallow  forty 
grains  of  a  composition  used  for  poison-    ,,.^of  C0CCUlus  indicus,  Iiatural  size. 

lllg  nsh.       It  contained  COCCuluS  indlCUS.     6.  The  same,  seen  in  section  with  one-half 

In  a  few  minutes  he  perceived  an  nn-    t,  ^^^^SviL^m. 
pleasant  taste,  with  burning  pain  in  the 

gullet  and  stomach,  not  relieved  by  frequent  vomiting,  and  pain  extending 
over  the  whole  of  the  abdomen.  In  spite  of  treatment,  a  violent  attack  of 
gastro-enteritis  supervened,  and  there  was  much  febrile  excitement,  fol- 
lowed by  delirium  and  purging,  under  which  the  patient  sank  on  the 
nineteenth  day  after  taking  the  poison.  On  inspection,  the  vessels  of  the 
pia  mater  were  congested  with  dark-coloured  liquid  blood.    There  was 


432 


PICROTOXIN. 


serous  effusion  in  the  ventricles  of  the  brain,  and  the  right  lung  was 
congested.  In  the  abdomen  there  were  all  the  marks  of  peritonitis  in 
an  advanced  stage.  The  stomach  was  discoloured,  and  its  coats  were 
thinner  and  softer  than  natural.    (Canstatt's  '  Jahresbericht,'  1844,  5,  298.) 

Porter,  ale,  and  beer  have  owed  their  intoxicating  properties  in  some 
instances  to  a  decoction  or  extract  of  these  berries.  The  fraud  was- 
forrnerly  perpetrated  by  a  low  class  of  publicans.  They  reduced  the 
strength  of  the  beer  by  water  and  salt,  and  then  gave  to  it  an  intoxicating 
property  by  means  of  this  poisonous  extract.  A  medical  man  consulted 
the  author  some  years  since,  in  reference  to  the  similarity  of  cerebral 
symptoms  suffered  by  several  of  his  patients  in  a  district  in  London. 
It  was  ascertained  that  they  were  supplied  with  porter  by  retail  from  the 
same  house.  The  effects  produced  by  this  drug  are  remarkable :  there  is 
a  strong  disposition  to  sleep,  and  at  the  same  time  wakefulness.  There  is 
a  heavy  lethargic  stupor,  with  a  consciousness  of  passing  events,  but  a 
complete  loss  of  voluntary  power.  It  is  a  kind  of  nightmare  feeling, 
altogether  different  from  healthy  sleep.  Cocculus  indicus  is  sometimes 
used  by  robbers  to  intoxicate  their  victims,  and  to  this  form  of  intoxica- 
tion the  term  '  hocussing  '  is  applied.  One  method  of  detecting  this 
poison  in  alcoholic  liquids  consists  in  distilling  off  the  alcohol  and  then 
testing  the  extract  by  physiological  or  chemical  processes.  The  extract 
containing  cocculus  indicus  is  intensely  bitter,  and  soon  produces  in  an 
animal  peculiar  symptoms.  One-twentieth  of  a  grain  of  picrotoxin  kills 
rabbits  with  peculiar  opisthotonic  convulsions.  Fishes  when  immersed  in 
water  containing  this  substance  make  strange  sinuous  movements,  and 
fall  powerless  on  the  side.  ('Brit.  Med.  Jour.,'  1875,  March  27,  et  seq.) 
Rober  found  that  frogs  are  affected  with  tonic  and  clonic  convulsions, 
and  a  peculiar  inspiratory  tetanus,  which  causes  an  inflated  state  of  the 
abdomen.  He  thinks  that  this  special  condition  is  characteristic  of  the 
administration  of  picrotoxin  to  these  animals.  For  some  remarks  on 
this  adulteration  of  beer  and  other  liquids,  and  a  process  for  separating 
the  poisonous  principle,  jnci'otoxin,  by  amylic  alcohol,  see  '  Chem.  News,' 
March  12,  1864,  p.  123. 

Cocculus  indicus  has  been  frequently  used  for  the  malicious  destruction 
of  fish  and  game.  In  one  instance  referred  to  the  author,  there  was  reason 
to  believe  that  270  young  pheasants  had  been  poisoned  by  grain  soaked  in 
a  decoction  of  this  substance.  Barber  s  poisoned  wheat  for  the  destruction 
of  birds  owes  its  poisonous  properties  to  cocculus  indicus.  (Horsley.) 

Picrotoxin. — The  poisonous  principle  of  the  berry  of  cocculus  indicus 
crystallizes  in  slender  hexahedral  prisms,  having  a  silky  lustre.    It  is 

soluble  in  150  parts  of  cold  water,  but  is 
more  soluble  in  boiling  water,  and  the  solu- 
tion has  a  very  bitter  taste.  When  heated 
in  a  tube,  picrotoxin,  like  digitalin,  evolves 
an  acid  vapour.  Hydrochloric  acid  dissolves 
it  without  change  of  colour.  It  is  soluble  in 
alcohol,  ether,  chloroform,  and  in  amylic 
alcohol.  Sulphuric  acid  imparts  to  it  an 
orange-yellow  colour,  which  becomes  violet, 
passing  into  brown  on  the  addition  of  a 
minute  fragment  of  bichromate  of  potassium. 
Strong  nitric  acid  dissolves  it  without  any 
change  of  colour.  Tannic  acid  and  the 
Crystals  of  picrotoxin,  magnified       chloride  of  potassium  and  mercury  do  not 

precipitate  it   from   its   solutions.  When 
boiled  with  a  solution  of  potash  and  sulphate  of  copper,  it  reduces  the 
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solution  somewhat  like  grape-sugar.  The  chemical  tests  are,  however, 
imperfect. 

Langley  has  shown  that,  picrotoxin  may  be  separated  from  many 
of  the  poisonous  alkaloids  by  taking  advantage  of  its  peculiar  chemical 
properties.  It  does  not  combine  with  acids  to  form  salts,  but  readily 
with  bases.  Thus  water  containing  a  small  quantity  of  potash  will  dissolve 
one-sixth  or  one-eighth  part  of  its  weight  of  picrotoxin.  Water  thus 
alkalized  will,  it  is  well  known,  readily  yield  most  of  the  alkaloids  to  ether, 
when  this  liquid  is  shaken  with  the  solution ;  but  if  the  liquid  is  strongly 
acidulated,  most  of  the  alkaloids  remain  combined  with  the  acid,  while 
the  ether  shaken  with  the  liquid  entirely  removes  the  picrotoxin.  Thus, 
in  examining  beer  supposed  to  be  adulterated  with  cocculus  indicus,  the 
liquid  should  be  acidulated  with  hydrochloric  acid,  and  then  shaken  with 
twice  its  volume  of  ether.  The  ethereal  solution  thus  obtained,  when 
spontaneously  evaporated,  leaves  the  picrotoxin  in  crystals.  Langley  states 
that  by  this  process  he  has  detected  so  small  a  quantity  as  l-750th  of  a 
grain  of  picrotoxin  in  a  pint  of  ale.  The  stomach  of  a  cat  which  had  been 
poisoned  was  treated  with  alcohol,  and  the  solution  evaporated  to  dryness. 
Acidulated  water  was  poured  on  the  residue,  and  the  picrotoxin  with  some 
organic  matter  was  dissolved.  The  acid  liquid  was  shaken  Avith  ether,  and 
crystals  of  picrotoxin  were  obtained  by  the  evaporation  of  the  ethereal 
solution.  ('Pharm.  Jour.,'  Dec,  1862,  p.  277.)  It  is  supposed  that  two 
or  three  grains  would  be  a  fatal  dose  for  an  adult  person. 


Fig.  53. 


Bearded  Darnel  (Lolium  Temulentum). 

Symptoms  and  Effects. — Poisoning  by  darnel  is  generally  the  result  of 
accident  from  the  intermixture  of  the  seeds  of  this  grass  with  wheat 
or  rye.  The  seeds  are  ground  into  flour  and  eaten  with  the 
bread. 

In  J anuary,  1854,  Kingsley,  of  Roscrea,  furnished  the  author 
with  the  particulars  of  some  cases  in  which  several  families 
(including  about  thirty  persons)  suffered  severely  from  the 
effects  of  bread  containing,  by  accidental  admixture,  the  flour 
of  darnel  seeds.  The  persons  who  partook  of  this  bread 
staggered  about  as  if  intoxicated :  there  was  giddiness,  with 
violent  tremblings  of  the  arms  and  legs,  similar  to  those 
observed  in  delirium  tremens,  but  of  much  greater  intensity 
(the  patients  requesting  those  about  them  to  hold  them,  and 
experiencing  great  comfort  from  this  assistance  being  given) ; 
greatly  impaired  vision,  every  object  appearing-  of  a  green 
colour  to  the  sufferer ;  coldness  of  the  skin,  particularly  of  the 
hands  and  feet ;  great  prostration  of  strength,  and  in  several 
cases  vomiting.  Under  the  free  use  of  stimulants  and  castor 
oil  the  whole  of  the  patients  were  convalescent  on  the  follow- 
ing day,  but  much  debilitated  from  the  effects  of  the  poison. 
Among  the  symptoms  in  other  cases  there  has  been  noticed 
a  sense  of  burning  heat  in  the  mouth  and  throat,  with  con- 
fusion in  the  head,  trembling,  and  a  small  irregular  pulse. 
(See  '  Ed.  Month.  Jour.,'  Aug.,  1850,  p.  180.) 

Analysis. — Bley  extracted  from  darnel  a  bitter  principle, 
loliin,  which  needs  further  investigation. 


Lolium  temu- 

lentum,  or 
bearded  darnel. 
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POISONING  BY  THE  CALABAR  BEAN. 


Ordeal  or  Calabar  Bean  (Physostigma  Venknosum). 

The  Calabar  bean  is  a  large  leguminous  seed  of  a  dark  colour,  resembling 
a  garden  bean,  but  much  thicker  and  more  rounded  in  its  form.  It  is 
brought  from  the  western  coast  of  Africa,  and  is  there  employed  by  the 
natives  as  an  ordeal  bean  when  persons  are  suspected  of  witchcraft.  The 
common  belief  is,  that  the  innocent  vomit  and  are  safe,  while  the  guilty 
retain  the  poison  and  die  from  its  effects.  So  strong  is  popular  confidence 
in  this  test,  that  those  who  are  suspected  volun- 
tarily take  an  emulsion  of  this  seed,  and,  as 
Christison  remarks,  many  an  innocent  person  thus 
pays  the  penalty  of  his  rash  reliance  on  this 
superstitious  custom.  It  is  a  firm  matter  of  faith 
that  if  a  man  dies  he  is  guilty.  Illustrations  of 
this  bean  of  its  natural  size  are  subjoined. 

This  bean  owes  its  properties  to  the  presence 
of  an  alkaloidal  substance  called  Physostigmine  or 
Eserine,  which  is  found  in  the  cotyledons. 

The  seed  or  bean  has  a  thin,  hard,  dark- 
a.  The  bean  of  its  natural  size,  coloured,  brittle  covering:  the  kernel  inside  is 
i).  The  same  seen  edgewise.  white,  and  weighs  from  thirty-six  to  fifty  grains, 
the  whole  seed  about  sixty-seven  grains.  Christison  found  that  the  active 
principle  could  be  extracted  by  alcohol,  which  dissolves  2" 7  per  cent,  of  the 
seed,  including  this  substance.  That  alcohol  will  remove  the  poisonous 
principle  is  proved  by  the  fact  that  the  exhausted  residue  is  not  always 
poisonous.  (Bouchardat, '  Ann.  de  Therap.,'  1864,  p.  73.  See  also  '  Pharm. 
Jour.,'  1863,  p.  561.)  The  greater  part  of  the  seed,  as  in  nux  vomica, 
consists  of  starchy  and  other  inert  matters,  with  a  small  quantity  of  oil. 
The  kernel  is  yellowish  white,  without  bitterness,  acrimony,  aroma,  or  any 
distinct  impression  on  the  organ  of  taste.  In  fact,  it  cannot  be  distinguished 
by  taste  from  a  haricot-bean.  The  poison,  according  to  Christison,  pro- 
duces a  primary  impression  on  the  heart,  causing  paralysis  of  that  organ, 
the  insensibility  and  coma  being  only  apparent.  The  results  show  that 
there  is  also  paralysis  of  the  voluntary  and  respiratory  muscles,  but  a 
retention  of  consciousness.     ('  Pharm.  Jour.,'  1855,  p.  473.) 

Desiring  to  try  the  effects  of  this  seed  on  himself,  Christison  took  the 
eighth  part  of  a  seed,  or  six  grains,  one  night  before  going  to  bed.  There 
was  a  slight  sense  of  numbness  in  the  limbs  during  the  night,  but  in  the 
morning  no  urgent  symptoms  of  any  kind.  He  then  chewed  and  swallowed 
the  fourth  part  of  a  seed  (twelve  grains).  In  twenty  minutes  he  was 
seized  with  giddiness,  and  a  general  feeling  of  torpor  over  the  whole  frame. 
He  immediately  swallowed  an  emetic,  and  thus  emptied  his  stomach.  The 
giddiness,  weakness,  and  faintness  increased  to  such  a  degree  that  he  was 
obliged  to  lie  down  in  bed.  In  this  state  he  was  seen  by  two  medical 
friends,  who  found  him  prostrate  and  pale,  the  heart  and  pulse  extremely 
feeble  and  tumultuously  irregular,  the  mental  faculties  intact,  extreme 
faintness  threatening  dissolution,  but  no  apprehension  of  death  on  the  part 
of  the  patient.  There  was  no  uneasy  feeling  of  any  kind,  no  pains  or 
numbness,  no  prickling,  not  even  any  sense  of  suffering  from  the  great 
feebleness  of  the  heart's  action.  There  was  the  will  but  not  the  power  to 
vomit ;  the  limbs  became  chill  with  a  vague  feeling  of  discomfort.  Stimu- 
lants were  employed,  and  warmth  and  pulsation,  with  a  power  of  moving, 
gradually  returned.  Two  hours  after  the  poison  had  been  taken  he  felt 
drowsy,  and  slept  for  two  hours  more,  but  with  such  activity  of  mind  that 
he  had  no  consciousness  of  having  been  asleep.   The  tumultuous  action  of 
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the  heart  continued.  After  this  the  symptoms  gradually  disappeared,  and 
the  next  day  he  was  quite  well.    ('  Pharm.  Jour.,'  1855,  p.  474.) 

In  1864,  fifty  children  were  poisoned  at  Liverpool  by  reason  of  their  hav- 
ing eaten  these  beans.  The  sweepings  of  a  ship  from  the  west  coast  of  Africa 
had  been  thrown  on  a  heap  of  rubbish  ;  the  children  found  the  beans  and 
ate  them.  A  boy,  aet.  6,  who  ate  six  beans,  died  in  a  very  short  time. 
The  principal  symptoms  were  severe  griping  pains,  constant  vomiting,  and 
contracted  pupils.  In  addition  to  these  symptoms  the  face  was  pale,  and 
the  eyes  were  bright  and  protruding.  In  attempting  to  walk  the  children 
staggered  about  as  if  they  were  drunk.  In  1864,  two  children,  aged  6  and 
3  years  respectively,  chewed  and  ate  the  broken  fragments  of  the  kernel  of 
one  nut.  In  about  forty  minutes  they  complained  of  sickness.  One  child 
held  his  head  drooping',  appeared  sleepy,  and  his  hands  were  powerless. 
He  staggered  and  was  scarcely  able  to  walk.  He  complained  of  severe  pain 
in  the  stomach,  and  made  ineffectual  attempts  to  vomit.  Milk  was  given, 
and  he  then  vomited.  The  child  became  quite  prostrated,  the  pulse  was 
feeble  and  slow,  and  the  pupils  were  slightly  contracted.  Some  pieces  of 
the  nut  were  thrown  up  by  vomiting.  The  other  child  had  pain  in  the 
abdomen,  and  was  listless,  sleepy,  and  depressed.  He  vomited  freely,  some 
portions  of  nut  being  ejected.  He  could  neither  stand  nor  walk.  His  face 
was  pale,  the  eyes  were  piercing,  but  the  pupils  and  pulse  were  natural. 
In  this  case  there  was  purging.  The  children  recovered  on  the  third  day. 
('  Edin.  Month.  Jour.,'  1864,  p.  193.)  In  cases  in  which  it  has  proved 
fatal  to  animals  it  has  caused  much  irritation  and  congestion  of  the  stomach 
and  bowels.  (Dragendorff.) 

Frazer  relates  the  case  of  two  maid-servants  who  were  poisoned  by 
tasting  some  of  the  embryos  of  the  bean  through  curiosity.  ('  Edin.  Med. 
Jour.,'  1863,  2,  p.  131.) 

African  travellers  have  described  the  symptoms  resulting  from  the  use 
of  the  beans  as  an  ordeal,  as  consisting  of  violent  thirst,  inability  to 
swallow,  cramps,  and  muscular  twitchings.  If  vomiting  takes  place,  as  it 
often  does  early  when  a  large  dose  is  given,  recovery  ensues  rapidly  ; 
otherwise  consciousness  remains  till  shortly  before  death,  which  occurs 
usually  within  half  an  hour. 

A  drop  of  the  extract  applied  to  the  eye  produces  in  from  ten  minutes 
to  a  quarter  of  an  hour  a  remarkable  contraction  of  the  pupil.  This  has 
been  observed  to  last  in  children  for  fifteen  or  twenty  hours.  In  this 
respect,  the  poison  is  eminently  distinguished  from  the  three  natural 
mydriatic  alkaloids,  atropine,  hyoscyamine,  and  hyoscine,  which  cause  great 
dilatation  of  the  pupil.  It  causes  contraction  of  the  pupil  when  taken 
internally,  as  well  as  when  applied  locally.  It  paralyzes  the  motor  nerves, 
and  leaves  the  intellect  and  muscular  irritability  unimpaired.  It  destroys 
life  by  paralyzing  the  respiratory  muscles,  and  although  it  weakens  the 
heart's  power,  it  neither  stops  the  circulation  nor  arrests  the  heart's  action. 
It  is  not,  according  to  Harley,  a  cardiac,  but  a  respiratory  poison.  It  is 
closely  allied  in  its  effects  to  curare  and  conine,  but  more  to  the  latter. 
It  differs  from  both  in  its  tendency  to  produce  muscular  twitchings,  and 
in  its  power  of  causing  contraction  of  the  pupil.  Neither  curare  nor 
conine  has  any  effect  on  the  pupil.  ('  Lancet,'  1863,  I.  p.  717.)  Salts  of 
the  alkaloid  (eserine),  as  well  as  an  extract  of  Calabar  bean,  are  now  ex- 
tensively used  in  the  treatment  of  diseases  of  the  eye;  and  hence  accidents 
are  likely  to  occur  from  the  use  of  these  preparations. 

Von  Boeck  concludes  that  the  special  character  of  poisoning  by  Calabar 
bean  consists  mainly  in  a  diminution  of  the  excitability,  complete  paralysis 
of  the  locomotor  centres  situated  in  the  spinal  marrow,  and  paralysis  of 
the  excito-motor  centres  of  the  heart  and  their  peripheral  extremities  ;  also 
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in  producing  contraction  of  the  vessels  and  of  the  unstriped  muscles,  espe- 
cially those  of  the  intestine  and  the  sphincter  muscles  of  the  iris,  as  well  as 
in  promoting  salivary  and  other  secretions. 

The  editor  has  himself  observed  very  marked  diminution  of  respira- 
tory depth  from  the  hypodermic  use  of  salts  of  eserine  (physostigmine). 

Analysis. — Physostigmine  (eserine)  combines  with  acids  to  form  salts. 
A  solution  of  bromine  in  water  acts  in  a  characteristic  manner  on  a  solution 
of  the  sulphate,  even  when  diluted  to  l-10,000th  part.  It  produces  a  red 
colour  when  less  than  1-lOOOth  of  a  grain  is  present.  The  chloriodide 
of  potassium  and  mercury  also  precipitates  physostigmine.  The  physio- 
logical test  consists  in  the  application  of  a  solution  or  alcoholic  extract  tc 
the  eye.  It  produces  strong  contraction  of  the  pupil  when  this  liquid  con- 
tains but  a  minute  proportion  of  physostigmine.  It  is  rapidly  eliminated 
by  the  saliva  and  other  secretions.   (Husemann's  '  Jahresber.,'  1872,  p.  570.); 

Poisonous  Mushrooms  (Fuxgi). 

No  branch  of  toxicology  has  given  rise  to  greater  differences  of  opinion 
than  the  study  of  poisoning  by  fungi.  Some  authors  have  considered 
nearly  every  kind  of  mushroom  as  unfit  for  food  ;  whilst  others,  again,, 
seem  to  regard  nearly  every  species  as  edible  with  safety.  In  inquiring 
into  the  causes  of  these  discrepancies  of  opinion,  it  will  be  found  that 
whilst  some  species  of  fungi  are  undoubtedly  to  be  regarded  as  poisonous, 
since  they  contain  an  integral  poisonous  constituent  or  constituents  which 
may  be  isolated  in  a  greater  or  less  state  of  purity,  others  apparently 
produce  injurious  effects  only  under  certain  conditions.  Mushrooms 
contain  a  large  quantity  of  water,  and  are  very  rich  in  albuminous  con- 
stituents, and  are  hence  prone  to  decomposition.  They  are  also  in- 
digestible, and  apt  to  produce  catarrh  of  the  stomach  and  intestines.  The 
morel  and  Hevella  esculenta  are  highly  esteemed  kinds  of  mushrooms,  and 
yet  Keber  relates  the  history  of  six  persons,  who  after  partaking  of  these- 
fungi  were  attacked  with  vomiting  and  diarrhoea  which  lasted  for  sixty 
hours.  ('  Preussische  Vereinszeitung,'  1846,  No.  32.)  Poisonings  by  the 
common  edible  mushroom  (Agaricus  campestris)  are  rare,  except  when  the 
mushrooms  are  decayed.  No  general  rule  can  be  laid  down  for  dis- 
criminating between  edible  and  noxious  fungi.  Even  the  most  poisonous- 
species  can,  it  is  said,  be  safely  eaten  after  maceration  in  vinegar,  or  in 
salt  and  wrater. 

Of  all  the  toxic  species,  Agaricus  phalloides  causes  the  greatest  number 
of  deaths.  This  is  in  part  due  to  its  white  colour  giving  it  some  re- 
semblance to  the  mushroom,  to  the  absence  of  unpleasant  taste  and  smell, 
but  more  especially  to  the  fact  that  it  only  gives  rise  to  symptoms  many 
hours  after  its  ingestion,  its  action  being  upon  the  blood,  and  not  as  a 
direct  irritant.  It  is  easily  recognized  by  its  hollow  stem  with  a  large 
bulb  at  the  base,  and  its  permanently  white  gills.  Koppel  found  that  in 
the  decade  1880-1890  forty  persons  were  poisoned  by  it.  Various  cases 
have  illustrated  its  effects,  which  are  sickness,  diarrhoea,  abdominal  pain, 
blueness  of  the  surface,  sweating,  delirium,  coma,  jaundice,  various  skin 
eruptions,  sometimes  meningitis,  but  especially  hemoglobinuria,  methaemo- 
globinuria,  hsematuria,  bile  in  the  urine,  albuminuria,  and  suppression 
of  urine.  Kobert,  who  has  recently  been  occupied  with  the  whole  subject 
of  fungus-poisoning  ('Lehrbuch  der  Intoxikationen,'  1893),  separated  the 
poisonous  principle  and  found  it  to  be  a  toxalbumin,  to  which  he  has 
applied  the  term  phallin.  He  found  an  aqueous  solution  of  Agaricus 
phalloides  when  injected  into  the  veins  of  dogs  caused  dissolution  of  the 
red  blood  corpuscles  ;  but  if  the  albuminous  substances  were  precipitated 
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by  boiling,  neither  the  precipitate  nor  the  fluid  were  toxic.  The  further 
symptoms  were  multiple  ecchymoses  and  fatty  degenerations,  especially 
of  the  liver.  The  urinary  tubules  lost  their  epithelium,  and  transudation 
of  the  haemoglobins  took  place.  The  whole  intestinal  tract  from  the 
pylorus  to  the  anus  became  intensely  inflamed.  To  phallin  Agaricus 
mappa,  vvrosus,  recutitus,  and  porphy  rius  owe  their  poisonous  qualities. 

Agaricus  muscarius  was  less  fatal  than  A.  phalloides.  The  active 
principle  here  is  the  muscarine  of  Schmiedeberg,  whose  action  on  the 
heart  is  well  known.  It  existed  in  the  fungus  in  company  with  another 
alkaloid,  the  so-called  "  pilzatropine,"  which  was  to  a  certain  extent 
antagonistic  to  it.  Muscarine  is  the  poisonous  principle  in  Agaricus  pan- 
tlierinus  and  Boletus  luridus.  According  to  Kobert,  the  amanitin  of 
Letellier,  which  is  present  in  almost  all  fungi,  edible  as  well  as  poisonous, 
of  itself  was  practically  harmless  to  the  vertebrata,  but  it  was  apt, 
by  the  incipient  decay  of  the  fungi,  to  pass  into  lecithin  and  neurine, 
and  thus  give  rise  to  gastro-enteritis  and  other  symptoms.  Cases  of 
poisoning  by  the  small  black-spored  agarics,  such  as  A.  semiglobatus, 
■semilanceolatus,  campanulatus,  etc.,  were  not  uncommon  in  this  country. 
They  are  less  frequently  fatal,  because  the  symptoms,  amongst  which 
giddiness  and  delirium  are  frequent,  occur  soon  after  the  ingestion  of  the 
poison,  and  an  emetic  speedily  sets  matters  right.  ('  Br.  Med.  Jour.,'  1892, 
I.  p.  304.) 

Symptoms  and  Appearances. — The  noxious  species  of  mushrooms  act 
sometimes  as  narcotics,  and  in  other  occasions  as  irritants.  It  would 
appear,  from  the  reports  of  several  cases,  that  when  the  narcotic  symptoms 
are  excited,  they  come  on  soon  after  the  meal  at  which  the  mushrooms 
have  been  eaten,  and  that  they  are  chiefly  manifested  by  giddiness,  dim- 
ness of  sight,  and  debility.  The  person  appears  as  if  intoxicated,  and 
there  are  singular  illusions  of  sense.  Spasms  and  convulsions  have  been 
occasionally  witnessed  among  the  symptoms  when  the  case  has  proved  fatal. 
Peddie  has  related  three  instances  of  poisoning  by  mushrooms  ('  Edin. 
Med.  and  Surg.  Jour.,'  vol.  49,  p.  200),  in  which  the  poison  acted  as  a  pure 
narcotic;  there  was  neither  pain  in  the  abdomen,  nor  irritation  in  the  alimen- 
tary canal.  The  narcotic  symptoms  began  in  half  an  hour  with  giddiness 
-and  stupor :  the  first  effect  with  one  patient  was,  that  every  object  appeared 
to  him  to  be  of  a  blue  colour.  The  three  patients  recovered — two  of  them 
rapidly.  When  the  drowsiness  passes  off,  there  is  generally  nausea  and 
vomiting ;  but  sometimes  vomiting  and  purging  precede  the  stupor.  If 
the  symptoms  do  not  occur  until  many  hours  after  the  meal,  they  partake 
more  of  the  characters  of  irritation  ;  indicated  by  pain  and  swelling  of  the 
abdomen,  vomiting,  and  purging.  In  one  case  of  poisoning  by  mushrooms, 
there  was  slight  vomiting  about  an  hour  and  a  half  after  the  meal ;  but  no 
violent  symptoms  until  after  the  lapse  of  ten  hours.  Several  cases,  in 
which  the  symptoms  did  not  appear  until  after  the  lapse  of  fourteeu  hours, 
are  reported.  ('  Med.Gaz.,'vol.25,  p.  110.)  In  some  instances  the  symptoms 
of  poisoning  have  not  commenced  until  thirty  hours  after  the  meal;  and 
in  these  narcotism  has  followed  the  symptoms  of  irritation.  It  might  be 
■supposed  that  these  variable  effects  were  due  to  different  properties  in  the 
mushrooms;  but  the  same  fungi  have  acted  on  members  of  the  same  family, 
in  one  case  like  irritants,  and  in  another  like  narcotics.  In  most  cases  re- 
covery takes  place,  especially  if  there  is  early  vomiting.  In  the  few  instances 
which  have  proved  fatal,  there  has  been  greater  or  less  inflammation  of 
the  stomach  and  bowels,  with  congestion  of  the  vessels  of  the  brain. 
{'  Med.  Gaz.,'  vol.  46,  p.  307 ;  vol.  47,  p.  673  ;  '  Jour,  de  Chim.  Med.,'  1853, 
p.  694.) 

A  fatal  case  of  poisoning  by  fungi  was  attended  with  symptoms  of 
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irritation  resembling  those  caused  by  arsenic.  There  was  no  loss  of  con- 
sciousness or  sensibility.  A  boy,  set.  13,  fried  and  ate  for  breakfast  at  8.30 
a.m.  two  fungi  which  he  had  found  growing  under  a  tree.  He  returned  to 
his  work  without  complaint.  At  noon  he  bad  his  dinner  of  pork  and  vege- 
tables. At  1  p.m.  he  returned  to  work,  where  he  remained  until  6  p.m., 
working  the  whole  time  without  any  complaint.  Soon  after  he  reached 
home,  he  complained  of  feeling  ill,  and  vomited  violently.  Purging  then 
followed,  with  severe  spasmodic  pain  in  the  abdomen.  These  symptoms 
continued  throughout  the  night  until  6  a.m.  The  bowels  then  ceased  to 
act.  At  11.30  a.m.  on  the  second  day,  he  was  suffering  from  constant  pain 
in  the  bowels,  occasionally  aggravated  ;  there  was  tenderness  over  th& 
abdomen  generally,  but  especially  over  the  course  of  the  transverse  colon, 
with  vomiting  every  ten  minutes — great  thirst,  skin  warm  aud  perspiring,, 
pulse  90,  and  great  depression.  At  3  a.m.  he  was  again  seen.  Vomiting 
and  purging  had  returned.  There  was  great  exhaustion ;  pulse  imper- 
ceptible; the  action  of  the  heart  feeble.  He  was  lying  in  bed  on  his  back, 
with  the  knees  drawn  up.  Sensibility  and  consciousness  were  perfect. 
He  complained  of  great  pain  in  the  stomach ;  there  was  tenderness  over 
the  abdomen,  but  no  swelling  of  the  cavity.  In  another  hour  he  died, 
i.e.  about  forty-four  hours  after  eating  the  fungi,  and  about  thirty-four 
after  the  first  setting-in  of  the  symptoms.  Others  partook  of  the  fungi, 
but  in  small  quantity,  and  they  did  not  suffer.  On  inspection,  the  heart 
on  the  right  side  contained  a  little  fluid  blood.  The  left  ventricle  was- 
contracted  and  empty.  The  lungs  were  healthy,  and  there  was  only 
cadaveric  congestion.  The  lining  membrane  of  the  stomach  and  small 
intestines  was  throughout  injected,  the  bluish-red  appearance  diminishing 
in  intensity  as  it  approached  the  caecum.  There  were  a  few  ecchymosed 
patches  near  the  intestinal  end  of  the  stomach.  The  organ  contained 
six  ounces  of  a  brownish  liquid,  resembling  thin  gruel.  The  large- 
intestines  were  empty  and  pale,  and  the  spleen  was  congested  ;  the  other 
organs  were  healthy.  ('Med.  Times  and  Gaz.,'  1863,"  II.  p.  536.)  In 
many  of  its  features,  and  in  the  absence  of  narcotic  symptoms,  this  case 
resembled  a  case  of  acute  poisoning  by  arsenic.  The  fact  that  nearly  ten 
hours  elapsed  before  the  sj'mptoms  of  irritation  commenced,  and  that 
there  was  no  blood  in  the  matters  discharged  by  vomiting  and  purging, 
were  the  most  marked  differences. 

In  1871,  two  children  died  from  the  effects  produced  by  noxious 
fungi.  Several  other  persons  were  placed  in  a  precarious  condition  from 
the  same  cause.  Some  fowls  died  from  eating  portions  of  the  mush- 
rooms. Two  children,  a  boy,  aet.  8,  and  a  girl,  set.  10,  cooked  some 
mushrooms  for  breakfast.  The  boy  ate  greedily  of  them,  but  permitted 
the  girl  to  take  only  one  mushroom.  The  symptoms  produced  in  both 
children  were  similar,  except  that  the  boy  had  them  in  a  severer  and  fatal 
form,  and  the  girl  recovered.  Three  or  four  hours  after  the  meal,  the  girl 
was  seized  with  violent  pains  in  the  head  and  abdomen.  She  vomited 
several  times  in  the  course  of  the  day,  was  restless,  thirsty,  and  had 
occasional  muscular  twitchings  of  the  hands.  During  the  night  the 
symptoms  increased  in  severity,  and  she  slept  but  little.  Next  day  there 
was  slight  diarrhoea.  When  admitted  into  hospital,  fifty-four  hours  after 
the  mushrooms  were  eaten,  all  the  symptoms  had  nearly  subsided.  The 
boy  was  then  collapsed,  and  died  twenty  minutes  afterwards.  His 
stomach  was  found  empty  and  contracted ;  its  mucous  coat  pink,  with 
minute  injection,  and  covered  with  a  thick  layer  of  dryish  epithelium. 
The  whole  of  the  small  intestines  were  empty  and  contracted;  the  coats 
chick  and  firm ;  the  mucous  membrane  intensely  congested,  more  espe- 
tially  towards  the  lower  part  of  the  ileum,  and  covered  with  a  thick 
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layer  of  yellowish  epithelium.  The  liver  was  fatty.  ('Guy's  Hosp.  Rep.,' 
1872,  p.  228.)  A  man,  aet.  43,  and  bis  daughter,  a?t.  5,  suffered  severely 
from  eating  the  Amanita  pantherina.  The  earliest  symptoms  appeared  in 
two  hours  and  a  half  after  the  meal.  They  were  thirst,  faintness,  delirium, 
nausea,  paleness  of  the  face,  and  cold  extremities.  After  eleven,  hours, 
there  was  stupor  with  tenderness  of  the  abdomen.  In  the  child,  there  was 
cyanosis  of  the  legs  with  contracted  pupils.  It  was  remarked  that  even 
fourteen  hours  after  the  fungi  had  been  eaten,  portions  of  them  were  dis- 
charged by  vomiting  from  the  action  of  emetics.  Cases  of  poisoning  by  fungi 
are  reported  in  Husemann's  '  Jahresbericht,'  1872,  p.  534.  In  the  year 
1891  one  case  of  poisoning  by  mushrooms  was  recorded  in  England  and 
Wales. 

Analysis. — The  discovery  of  portions  of  the  undigested  mushrooms  in 
the  matter  vomited,  or  a  description  of  the  food  eaten,  will  commonly  lead 
to  a  recognition  of  this  form  of  poisoning.  One  of  the  most  poisonous  in 
this  country,  Amanita  muscaria  or  the  fly-mushroom,  renders  the  water  in 
which  it  is  boiled  so  poisonous,  that  animals  are  killed  by  it,  while  the 
boiled  fungus  itself  has  no  effect  upon  them.  The  liquid  procured  from 
it  is  used  as  a  fly-poison,  whence  the  name  of  the  mushroom  is  derived. 
It  is  an  autumnal  fungus,  known  by  its  rich  orange-red  colour. 

HeNBAXE    (HyOSCTAMTJS  NIGER). 

Symptoms  and  Appearances. — The  seeds,  roots,  and  leaves  of  this  plant 
are  poisonous.  When  the  dose  is  not  sufficient  to  destroy  life,  the 
symptoms  are — general  excitement,  fulness  of  the  pulse,  flushing  of  the 
face,  weight  in  the  head,  giddiness,  loss  of  power  and  tremulous  motion 
of  the  limbs,  somnolency,  dilatation  of  the  pupils,  doitble  vision,  nausea, 
and  vomiting.  After  a  time  these  symptoms  pass  off,  leaving  the  patient 
merely  languid.  When  a  large  quantity  of  the  root  or  leaves  has  been 
eaten — -an  accident  which  has  occurred  from  the  plant  having  been  mis- 
taken for  other  vegetables — more  serious  effects  have  been  manifested.  In 
addition  to  the  above  symptoms  in  an  aggravated  form,  there  may  be  loss 
or  incoherency  of  speech,  delirium,  confusion  of  thought,  insensibility, 
coma,  and  sometimes  a  state  resembling  insanity ;  the  pupils  are  dilated 
and  insensible  to  light,  there  is  coldness  of  the  surface,  cold  perspiration, 
loss  of  power  in  the  legs,  alternating  with  tetanic  rigidity  and  convulsive 
movements  of  the  muscles;  the  pulse  is  small,  frequent,  and  irregular,  the 
respiration  deep  and  laborious.  ('Med.  Gaz.,'  vol.  47,  p.  640.)  Occasionally 
there  is  nausea  with  vomiting  and  purging.  Death  may  take  place  in  a  few 
hours  or  days,  according  to  the  severity  of  the  symptoms.  The  special 
effect  of  this  poisonous  plant  is  manifested  in  its  tendency  to  produce  a 
general  paralysis  of  the  nervous  system. 

Sir  Hans  Sloane  has  recorded  four  cases  in  which  the  fruit  of  henbane, 
gathered  and  eaten  in  mistake  for  filberts,  produced  the  ordinary 
symptoms  of  poisoning  by  the  belladonna  tribe.  ('Phil.  Trans.,'  1733, 
vol.  38,  p.  99.)  The  fumes  evolved  from  the  burning  seeds,  when  inhaled, 
are  a  popular  remedy  for  toothache. 

In  1892,  several  persons  suffered  in  a  lesser  degree  from  the  ordinary 
symptoms  of  poisoning  by  henbane  after  partaking  of  soup  flavoured 
with  the  seeds,  which  were  sold  as  those  of  celery.  Two  teaspoon- 
fuls  of  the  seeds,  weighing  about  seventy-two  grains,  were  put  into  the 
soup.  ('Brit.  Med.  Jour.,'  1892, 1,  p.  1075.)  According  to  the  experiments 
of  Ransom,  the  seeds  contain  0"054  per  cent,  of  alkaloid,  which  is  about 
the  percentage  contained  in  the  leaves.  Hence  presumably  one  twenty- 
fifth  of  a  grain  of  hyoscyamine  produced  toxic  effects  in  several  persons. 
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One  fatal  case  of  poisoning  with  the  roots  of  henbane  is  quoted  by 
Orfila,  and  another  with  the  leaves  is  reported  by  Wibmer  (op.  cit.  p.  147). 

The  appearances  consisted  in  a  general  con- 
gestion of  dark-coloured  liquid  blood  in  the 
venous  system.  The  lungs  and  brain  espe- 
cially manifested  this  condition.  There  arc 
commonly  no  marks  of  irritation  or  inflam- 
mation in  the  stomach  and  bowels. 

Analysis. — When  the  vegeta- 
ble has  been  eaten,  it  can  be  iden- 
tified only  by  its  botanical  cha- 
racters. The  seeds  are  very  small 
and  hard  ;  they  are  furrowed  on 
the  surface,  and  may  be  easily 
confounded  with  those  of  bella- 
donna. They  are  of  an  oblong, 
oval,  or  pyriform  shape.  We  sub- 
join illustrations,  in  which  they 
are  represented  magnified  (b)  and 
of  their  natural  size  (a),  fig.  56. 
The  leaves  are  peculiar  in  shape 
and  other  characters,  by  which 
they  may  be  easily  identified.  The 
above  illustration  (fig.  55)  is  from  a  photograph  of  a  fresh  leaf  of 
henbane.  The  poisonous  properties  of  henbane  are  known  to  be  owing 
to  the  presence  of  two  crystalline  alkaloids,  which  are  called  Hyoscyamine 
and  Hyoscine.  These,  with  atropine,  the  alkaloid  of  belladonna,  are,  accord- 
ing- to  Ladenbui'g,  the  only  three  known  natural  mydriatic  alkaloids,  i.e. 
basic  bodies  which  cause  marked  dilatation  of  the  pupil  of  the  eye. 
According  to  Ladenburg,  hyoscyamine  is  identical  with  duboisine. 


Small  leaf  of  henbane  of  its  natural  .size 
and  form. 


S'edsof  henbane. 

Natural  size. 
b.  Magnified  30 
diameters. 


Nightshade  (Solanum). 

Symptoms  and  Effects. — There  are  two  species  of  this  plant — the 
Solarium  dulcamara,  Bitter-siueet,  or  Woody-nightshade,  which  has  a  purple 
flower  and  bears  red  berries ;  and  the  Solatium  nigrtim,  or  Garden  night- 
shade, with  a  white  flower  and  black  berries.  The  active  principle  Solanine, 
on  which  the  poisonous  properties  of  both  species  depend,  varies  in  pro- 
portion at  different  seasons  of  the  year.  Solanine  is  an  alkaloid  which 
needs  further  investigation,  and  is  perhaps  a  mixture  of  alkaloids.  In  one 
instance  a  decoction  of  the  plant  is  said  to  have  produced  in  a  man  dimness 
of  sight,  giddiness,  and  trembling  of  the  limbs, — symptoms  which  soon 
disappeared  under  slight  treatment.  (For  a  case  of  poisoning  by  the 
decoction  see  '  Med.  Gaz.,'  vol.  46,  p.  548.) 

The  berries  of  the  Solanum  nigrtim,  in  one  instance  at  least,  produced 
serious  effects  in  three  children  who  had  eaten  them.  They  complained 
of  headache,  giddiness,  sickness,  colic,  and  tenesmus.  There  was  copious 
vomiting  of  a  greenish-coloured  matter,  with  thirst,  dilated  pupils,  ster- 
torotis  breathing,  convulsions,  and  tetanic  stiffness  of  the  limbs.  One  child 
died  in  the  acute  stage  :  the  others  died  apparently  from  secondary  con- 
sequences during  treatment.  (Orfila,  op.  cit.  4dme  ed.  2,  273.)  From 
three  to  four  berries  of  this  plant  have  been  found  to  produce  sleep.  In 
1853,  the  red  berries  of  the  Woody-nightshade  are  stated  to  have  caused 
the  death  of  a  boy,  aet.  4,  under  the  following  circumstances.  He  had 
eaten  some  of  the  berries,  and  at  first  did  not  appear  to  suffer  from  them  ; 
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but  eleven  hours  afterwards  lie  was  attacked  with  vomiting,  purging,  and 
convulsions,  which  continued  throughout  the  day  ;  the  child  being  in- 
sensible in  the  intervals.  He  died  convulsed  in  about  twenty-four  hours. 
The  vomited  matters  were  of  a  dark  greenish  colour  and  of  a  bilious  cha- 
racter. Other  children  had  partaken  of  the  berries  at  the  same  time;  but 
among  these,  one  only  suffered  slightly.  ('  Lancet,'  1856,  I.  p.  715.)  In 
1892,  a  death  was  recorded  from  eating  these  berries,  which,  however, 
were  not  clearly  identified.     ('Pharm.  Jour.,'  Aug.  13,  1892,  p.  139.) 

Deadly  Nightshade  (Atropa  Belladonna). 

Symptoms. — The  symptoms  which  are  produced  by  the  leaves,  berries, 
and  root  of  the  belladonna  are  of  a  uniform  character,  and  may  be  thus 
described  : — Heat  and  dryness  of  the  mouth  and  throat,  nausea,  vomiting, 
giddiness,  indistinct  or  double  vision,  delirium,  great  excitement  and  rest- 
lessness, convulsions  followed  by  drowsiness,  stupor,  and  lethargy.  The 
pupils  are  much  dilated,  and  the  eyes  are  insensible  to  light.   In  two  cases, 
the  pupils  were  contracted  during  sleep,  although  dilated  in  the  waking 
state.    ('  Dub.  Med.  Press,'  Jan.  5,  1853  ;  4  Jour,  de  Chim.  Med.,'  1853,  p. 
695.)    Several  deaths  from  the  poisonous  effects  of  the  berries  occurred 
in  London  in  1846.    A  boy,  ast.  14,  ate,  soon  after  breakfast,  about  thirty 
belladonna  berries,  which  he  had  bought  as  fruit  in  the  streets.  In 
about  three  hours  he  had  the  sensation  of  his  face  being  swollen:  his 
throat  became  hot  and  dry,  his  vision  was  impaired,  objects  appeared 
double,  and  they  seemed  to  revolve  and  run  backwards.    His  hands 
and  face  were  flushed,  and  the  eyelids  swollen ;  there  were  occasional 
flashes  of  light  before  his  eyes.    He  tried  to  eat,  but  could  not  swallow 
on  account  of  the  state  of  his  throat.    In  endeavouring  to  walk  home  he 
stumbled  and  staggered  ;  and  he  felt  giddy  whenever  he  attempted  to  raise 
his  head.    His  parents  thought  him  intoxicated;  he  was  incoherent, — 
frequently  counted  his  money,  and  did  not  know  the  silver  from  the  copper 
coins.  His  eyes  had  a  fixed,  brilliant,  and  dazzling  gaze  ;  he  could  neither 
hear  nor  speak  plainly,  and  there  was  great  thirst ;  he  caught  at  imaginary 
objects  in  the  air,  and  seemed  to  have  lost  all  knowledge  of  distance.  His 
lingers  were  in  constant  motion  :  there  was  headache,  but  neither  vomiting 
nor  purging.    He  did  not  reach  the  hospital  until  nine  hours  had  elapsed, 
and  the  symptoms  were  then  much  the  same  as  those  above  described. 
He  attempted  to  get  out  of  bed  with  a  reeling,  drunken  motion  :  his  speech 
was  thick  and  indistinct.    The  pupils  were  so  strongly  dilated  that  there 
was  merely  a  ring  of  iris,  and  the  eyes  were  quite  insensible  to  light.  The 
oyelids  did  not  close  when  the  hand  was  passed  suddenly  before  them. 
He  had  evidently  lost  the  power  of  vision,  although  he  stared  fixedly  at 
objects  as  if  he  saw  them.    The  nerves  of  common  sensation  were  un- 
affected. When  placed  on  his  legs  he  could  not  stand.    His  pulse  was  90, 
feeble  and  compressible ;  his  mouth  was  in  constant  motion,  as  if  eating. 
On  admission  his  bladder  was  full  of  urine.    He  continued  in  this  state 
for  two  days,  being  occasionally  conscious,  when  by  a  free  evacuation 
of  the  bowels,  some  small  seeds  were  passed :  these  were  examined  and 
identified  as  the  seeds  of  belladonna.    The  boy  gradually  recovered,  and 
left  the  hospital  on  the  sixth  day  after  his  admission :  —the  progress  of 
recovery  was  indicated  by  the  state  of  the  pupils,  which  had  then  only 
acquired  their  natural  size  and  power  of  contraction.    In  three  other  cases 
which  occurred  at  the  same  time,  the  berries  having  been  baked  in  a  pie, 
pams  in  the  limbs,  drowsiness,  insensibility,  and  convulsions,  were  among 
-the  symptoms.    In  two  instances  of  poisoning  by  the  berries,  the  symptoms 
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bore  a  strong  resemblance  to  those  of  delirium  tremens,  but  among  them 
were  heat  and  dryness  of  the  throat,  loss  of  power  of  swallowing,  incoherent 
speech,  double  vision,  and  strange  spectral  illusions,  with  occasional  fits 
of  wild  and  ungovernable  laughter.  On  the  following  morning  both  these 
patients  recovered,  as  if  from  a  dream ;  but  they  suffered  for  some  time 
from  languor,  thirst,  and  dryness  of  the  throat :  the  pupils  also  continued 
dilated.  (Casper's  '  Wochenschr.,'  Jan.  10,  1846,  p.  26.)  Two  cases, 
showing  the  poisonous  effects  of  the  berries  on  children,  are  quoted  in  the 
'  Edin.  Med.  and  Surg.  Jour.'  (vol.  29,  p.  452). 

In  1880,  a  boy,  set.  12,  was  admitted  into  Guy's  Hospital  who  on  the 
previous  day  had  eaten  some  ripe  belladonna  berries  whilst  on  a  country 
excursion.  On  returning  home  he  went  to  bed  as  usual,  but  awoke  at 
2  a.m.  in  much  the  same  condition  as  on  his  admission  at  5  a.m.  He  was 
then  delirious,  and  in  such  violent  convulsions  that  he  was  unable  to  sit 
still  a  moment.  He  talked  most  incoherently.  He  apparently  could  not 
swallow,  as  he  put  water  into  his  mouth  and  spat  it  out  again,  the  effort 
throwing  him  into  severe  convulsions.  At  10  a.m.,  the  delirium  and  con- 
vulsions still  continued  ;  there  was  a  marked  flushing  on  the  legs  and  face, 
and  the  latter  was  somewhat  swollen.  The  thi'oat  was  red,  and  he  showed 
aversion  to  water.  The  pupils  were  widely  dilated.  The  delirium  con- 
tinued, with  convulsions,  all  day  and  during  the  next  night,  though  occa- 
sionally he  spoke  rationally.  He  was  flushed,  and  appeared  like  a  child  in 
the  early  stage  of  a  scarlatina  or  rash .  At  noon — about  forty-two  hour-saf  ter, 
as  was  supposed,  the  berries  were  eaten — one-third  of  a  grain  of  a  salt  of 
morphine  was  injected  hypodermically.  The  boy  slept,  and  next  day 
awoke  well. 

The  symptoms  are  sometimes  delayed.  In  September,  1892,  a  boy, 
aged  five  years,  died  at  Mortlake  from  eating  belladonna  berries.  In 
this  case  the  symptoms  did  not  appear  till  the  morning  after  the  berries 
were  supposed  to  have  been  eaten,  and  he  lived  sixteen  hours  after 
the  appearance  of  symptoms  of  atropine  poisoning.  There  was  no- 
delirium  ;  there  was  thirst,  flushing  of  the  face,  and  the  heart's  beata 
were  audible  at  a  distance  of  several  feet.  Unconsciousness  quickly 
supervened.  The  seeds  of  the  plant  were  found  in  the  intestines  after 
death,  and  Mackintosh  detected  atropine  in  both  the  stomach-content& 
and  in  the  urine. 

The  root  of  the  belladonna,  administered  in  the  form  of  decoction  as  an 
enema,  has  destroyed  life.  Eighty  grains  of  the  root  were  employed,  and 
the  liquid,  strained  and  reduced  by  evaporation  to  four  ounces,  was  in- 
jected. After  a  slight  stage  of  excitement,  the  patient,  a  female,  set.  27, 
fell  into  a  state  of  complete  coma ;  the  countenance  appeared  swollen, 
and  of  a  reddish-brown  colour ;  the  pupils  were  excessively  dilated ;  the 
pulse  was  at  first  full  and  hard,  then  small;  death  took  place  in  five 
hours.  (Casper's  'Wochenschr.,'  Feb.  8,  1845,  p.  101.)  According  to 
Schmidt  and  Schutte  the  root  contains  from  one-eighth  to  one-half  per 
cent,  of  alkaloid. 

The  leaves  of  belladonna  have  occasionally  given  rise  to  accidents.  A 
young  man  swallowed  an  infusion  of  two  drachms  of  the  leaves.  In  about 
an  hour  he  found  great  difficulty  in  swallowing,  the  salivary  secretion  was 
suppressed,  and  objects  appeared  to  be  in  perpetual  motion  before  him. 
He  became  delirious,  repeatedly  attempted  to  pass  his  urine  in  vain : 
and  for  an  hour  and  a  half  he  was  in  constant  motion,  although  his  gait 
was  unsteady.  The  muscles  of  his  face,  jaws,  and  limbs  were  agitated 
by  convulsive  twitchings:  the  pupils  were  excessively  dilated,  and  there 
were  singular  hallucinations.  There  was  neither  nausea,  vomiting,  nor 
purging.    Emetics,  injections,  and  bleeding  were  resorted  to,  and  the  next 
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morning  the  patient  awoke  as  if  from  a  dream.  ('  Ann.  d'Hyg.,'  Oct.r 
1847,  p.  413.) 

The  leaves  of  belladonna  have  been  ignorantly  supplied  for  ash-leaves, 
and  half  a  wine-glassful  of  tbe  decoction  of  the  leaves  produced  on  Garrod 
the  usual  symptoms  of  poisoning  by  this  plant.  His  patient,  who  took 
half  a  pint,  suffered  severely.  The  chief  symptoms  were  giddiness,  diffi- 
culty in  walking,  dryness  of  the  mouth  and  throat,  perversion  of  taste,, 
indistinctness  of  vision, 
dilatation  of  the  pupils, 
bloodshot  eyes,  difficult 
articulation,  delirium,  in- 
sensibility, and  a  scarlet 
redness  of  the  skin  of  the 
face  and  neck,  followed  by 
a  peeling  off  of  the  cuticle. 
The  leaves  of  belladonna 
are  peculiar  in  shape.  The 
annexed  illustration  (tig. 
57)  is  from  a  photograph 
of  a  small  leaf  of  the  fresh 
plant. 

The  seeds  of  belladonna 
are  small,  of  a  somewhat 
oval  shape,  and  of  a  dark  colour.  Under  a  low  magnifying  power  they 
have  a  honey-combed  surface  (tig.  58).  In  henbane  the  surface  of  the 
seeds  presents  more  irregular  depressions,  resembling  those  seen  on  certain 
corals  or  madrepores. 

Two  persons  swallowed  a  small  spoonful  of  the  extract  of  belladonna 
by  mistake  for  that  of  juniper.  There  was  speedily  indistinctness  of  vision, 
tottering  gait,  delirium,  incoherency,  hallucinations,  and  dilatation  of  the 
pupils.  In  one  there  was  great  cerebral  excitement.  Under  treatment,  the 
symptoms  of  poisoning  disappeared  in  two  days;  but  one  of  the  patients 
died  on  the  seventh  day  from  disease.  The  physical  and  physiological 
properties  of  the  extract  indicated  that  it  was  belladonna  ;  but  the  attempt 
to  procure  atropine  from  it  entirely  failed.  A  portion  of  the  concentrated 
extract  given  to  a  dog,  caused  dilatation  of  the  pupil  in  a  quarter  of  an 
hour.  In  a  case  of  compound  poisoning  by  extract  of  belladonna  and 
tincture  of  opium,  there  was  the  violent  excitement  produced  by  bella- 
donna, but  the  pupils  were  strongly  contracted  as  in  poisoning  by  opium. 
('  Med.  Times  and  Gaz.,'  1870,  I.  564.)  A  lady  suffered  from  severe 
symptoms  of  poisoning,  and  nearly  lost  her  life,  owing  to  an  injection, 
containing  one  drachm  of  the  extract  of  belladonna  and  one  drachm  of 
wine  of  opium,  having  been  administered  to  her.  The  pupils  in  this  case 
were  dilated,  and  the  opium  apparently  did  not  counteract  the  effects  of 
the  belladonna. 

The  following  case,  which  occurred  in  1871,  is  remarkable  for  the 
fact  that  a  woman  recovered  from  a  large  dose  of  the  extract.  A  nurse 
gave  by  mistake  to  a  lady  whom  she  was  attending  a  belladonna  liniment 
containing  three  drachms  of  the  extract,  mixed  with  soap  liniment.  She 
vomited^  slightly,  and  suffered  from  dryness  of  the  throat,  difficulty  of 
swallowing,  drowsiness,  delirium,  dilated  pupils,  fixed  stare  of  the  eyes, 
loss  of  power,  and  difficulty  of  speech.  Paralysis  of  the  extremities  came 
on,  with  great  pain  in  the  back.  Emetics,  with  brandy  and  cayenne  pepperr 
were  employed  with  success.  The  woman  recovered,  but  not  until  after 
five  weeks  from  the  time  of  swallowing  the  liniment. 

Appearances. — The  appearances  observed  in  several  cases  of  poisonings 
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by  the  berries  which  proved  fatal  in  London  during  the  autumn  of  1846, 
were  as  follows :  the  vessels  of  the  brain  were  congested  with  liquid  blood  ; 
the  stomach  and  intestines  were  pale  and  flaccid ;  there  were  some  red  spots 
towards  the  cardiac  end.  In  other  fatal  cases,  of  which  the  appearances 
have  been  reported,  the  vessels  of  the  brain  and  its  membranes  were  found 
distended  with  thick  black  blood.  Red  spots  have  also  been  observed 
around  the  throat  and  gullet,  and  congested  patches  of  a  dark  purple  colour 
on  the  coats  of  the  stomach.  In  some  instances  the  mucous  membrane  has 
been  completely  dyed  by  the  juice  of  the  berries.  A  boy,  set.  5,  after 
having  eaten  a  quantity  of  belladonna  berries,  went  to  bed,  was  very 
restless,  vomited  once,  and  died  in  convulsions  about  fifteen  hours  after 
having  taken  the  poison.  On  inspection,  the  eyes  were  half-open,  and  had 
an  intense  lustre  ;  the  pupils  were  dilated ;  the  mouth  was  spasmodically 
closed,  and  the  sphincter  ani  relaxed.  The  cerebral  vessels  were  distended 
with  dark-coloured  blood ;  the  substance  of  the  brain,  cerebellum,  and 
medulla  oblongata,  presented  numerous  bloody  points.  In  the  throat  and 
gullet  there  were  several  patches  of  redness.  In  the  stomach  there  was 
some  fluid,  with  three  open  berries  ;  the  mucous  membrane  was  of  a 
reddish-blue  colour  in  various  parts.  (Canstatt's  '  Jahresber.,'  1844,  v. 
295.)  For  another  case  shoAving  the  appearances,  see  Horn's  '  Vierteljahrs- 
schrift,'  1866,  2, 159.  A  woman,  ast.  66,  swallowed  a  teaspoonful  of  bella- 
donna liniment,  and  after  suffering  the  usual  symptoms,  died  in  sixteen 
hours.  On  inspection,  her  lungs  were  found  full  of  blood  ;  the  right  side 
•of  the  heart  contained  but  little  black  blood,  and  the  left  side  was  firmly 
contracted.  The  brain  was  slightly  congested.  The  stomach  and  other 
organs  presented  nothing  unusual.  The  inspection  was  made  thirty-four 
hours  after  death,  and  the  pupils  were  then  dilated.  ('Lancet,'  1870,  II. 
p.  83.) 

Analysis. — The  indigestible  nature  of  the  leaves,  fruit,  and  seeds  will 
commonly  lead  to  their  detection  in  the  matters  vomited  or  passed  by  the 
bowels,  or  in  the  contents  of  the  viscera  after  death.  The  seeds  of  bella- 
donna are  very  small — they  can,  however,  be  distinguished  by  the  micro- 
scope from  the  seeds  of  other  poisonous  plants.  The  colouring  matter  of 
the  berry  is  of  a  deep  purple  hue.  The  leaves  are  known  by  their  botani- 
cal characters  and  a  decoction  or  infusion  of  them,  by  the  liquid  causing 
dilatation  of  the  pupil.  The  urine,  blood,  or  other  organic  liquid  con- 
taining this  poison,  applied  to  the  eye  of  an  animal,  cause  dilatation  of 
the  pupils. 

In  1891,  six  deaths  were  recorded  in  England  and  Wales  from  bella- 
donna and  its  preparations. 

Atropine. — Atropine,  or  atropia,  is  the  name  given  to  the  alkaloid 
extracted  from  belladonna.  This  alkaloid  is  a  powerful  poison.  It  exists 
in  the  plant  chiefly  as  hyoscyamine,  which,  during  the  pi*ocess  of  extrac- 
tion, is  converted  into  atropine.  Physiologically,  the  actions  of  these 
alkaloids  are  identical.  In  1850,  Sells,  of  Guildford,  forwarded  to  the 
author  for  examination  the  stomach  of  a  young  man  who  had  poisoned 
himself  by  taking  two  grains  of  atropine.  He  took  the  dose  on  going  to 
bed.  He  was  heard  to  snore  heavily  during  the  night,  and  was  found  dead 
about  seven  o'clock  in  the  morning,  lying  on  his  right  side,  the  surface 
livid,  the  limbs  rigid  and  contracted,  and  with  a  little  brown  matter  issuing 
from  the  mouth.  The  pupils  were  much  dilated.  The  mucous  membrane 
of  the  stomach  presented  a  diffused  redness,  which  might  have  arisen  from 
some  brandy  which  he  had  swallowed.  No  trace  of  the  poison  could  be 
detected  in  the  stomach  or  its  contents.  In  the  'Assoc.  Med.  Jour. 
(Sept.  16,  1853,  p.  818)  will  be  found  the  report  of  a  case  in  which  all 
.the  symptoms  of  poisoning  by  belladonna  arose  from  the  application  of 
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a  weak  solution  of  atropine  in  water  to  the  conjunctiva.  One-eighth  of 
a  grain  injected  into  the  skin  for  the  relief  of  sciatica,  produced  the  usual 
symptoms  of  poisoning.     ('  Pharm.  Jour.,'  May,  1862,  p.  583.) 

Cases  of  atropine  poisoning  of  a  mild  character  are  common  in  hospital 
practice,  in  consequence  of  atropine  lotions,  intended  for  the  eye,  being 
accidentally  taken  by  children  and  others. 

The  criminal  administration  of  atropine  is  a  rare  event  in  this  country. 
A  trial  for  murder  by  this  alkaloid  took  place  at  the  Manchester  Lent 
Assizes,  1872  (Beg.  v.  Steele).  The  prisoner,  who  was  a  nurse  in  the 
workhouse,  was  charged  with  administering  atropine  to  the  senior  surgeon,, 
and  thereby  causing  his  death.  The  deceased  was  taken  suddenly  ill 
after  his  breakfast,  and  died  under  the  usual  symptoms  of  poisoning 
with  atropine  in  about  twelve  hours.  The  poison  was  detected  in  the 
body,  and  also  in  a  liquid  found  in  the  room — a  solution  of  atropine  in 
spirit.  Milk  was  the  vehicle  through  which  it  was  taken.  The  milk  as  sent 
from  the  kitchen  contained  nothing  injurious,  but  that  found  in  deceased's 
room  was  tasted  by  two  of  the  nurses  and  both  suffered  from  poisoning 
by  atropine.  The  prisoner  had  access  to  this  room,  and  it  was  alleged 
that  she  had  a  strong  motive  for  this  criminal  act,  but  there  was  no 
direct  proof  to  show  that  she  put  the  poison  into  the  milk,  and  she  was 
acquitted. 

Analysis. — Atropine  is  a  white  crystalline 
substance,  not  very  soluble  in  water,  but 
easily  dissolved  by  alcohol,  ether,  and  diluted 
acids.  It  does  not  readily  crystallize,  but  it 
forms  crystallizable  salts.  The  annexed 
illustration  (fig.  59)  shows  the  irregular  crys- 
talline form  of  sulphate  of  atropine,  as  it 
is  deposited  from  an  alcoholic  solution. 
Ammonia  added  to  the  solution  of  sulphate 
of  atropine  does  not  sepai'ate  the  alkaloid  in 
distinct  crystals.  In  this  respect  it  differs  from 
morphine  and  strychnine.  When  atropine  is 
heated  on  platinum  it  melts,  darkens  in  colour, 
and  burns  with  a  yellowish  smoky  flame.  Sul- 
phuric, hydrochloric,  and  nitric  acids  dissolve 
it  without  any  change  of  colour.  Water  added  to  the  mixture  of  sulphuric 
acid  produces  no  change  :  but  a  crystal  of  bichromate  of  potassium  pro- 
duces a  green  colour.  Tannic  acid  precipitates  the  alkaloid  from  its 
solutions  :  but  the  most  effectual  precipitant  is  the  chloriodide  of  potas- 
sium and  mercury,  which  throws  down  a  dense  white  precipitate  even 
in  very  diluted  solutions.  Atropine  is  also  precipitated  by  auric  chloride, 
but,  unlike  strychnine,  it  is  not  precipitated  by  sulphocyanide  of  potassium, 
or  chromate  of  potassium.  When  a  fragment  of  the  alkaloid  is  moistened 
with  fuming  nitric  acid,  evaporated  to  dryness,  and  the  residue  moistened 
with  alcoholic  solution  of  soda,  a  fine  purple  colour  is  produced.  It  may 
be  separated  from  organic  liquids  by  the  process  of  Stas.  According  to 
Winckler  atropine  is  precipitated  most  completely  from  all  its  solutions 
by  the  chloriodide  of  potassium  and  mercuiy.  By  the  use  of  this  pre- 
cipitant he  was  able  to  determine  the  proportion  of  atropine  contamed  in 
the  powder  of  the  dry  leaves  and  root.  In  the  leaves  the  alkaloid  varied 
from  0"41  to  0'49  per  cent.,  and  in  the  root  it  amounted  to  0*48  per  cent. 
('  Pharm.  Jouv.,'  June,  1872,  p.  1029.) 

A  small  quantity  of  a  diluted  solution  of  atropine  applied  to  the  eye 
produces  dilatation  of  the  pupil.  This  may  be  employed  as  a  physiological 
test  for  detecting  the  presence  of  atropine  in  an  extract  made  from  the 


Fig.  59. 


Imperfect  crystals  of  sulphate  of 
atropine,  magnified  30  diameters. 
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contents  of  the  stomach,  or  of  any  organic  liquid.  The  introduction  of  a 
portion  into  the  cellular  membrane  of  an  animal,  besides  producing  the 
ordinary  symptoms  of  poisoning,  causes  dilatation  of  the  pupil.  Atropine 
is  one  of  the  three  natural  pupil-dilating  alkaloids.  It  occurs  not  only  in 
belladonna,  but  also  in  stramonium. 

Thornapple  (Datura  stramonium). 

All  parts  of  this  plant  are  poisonous ;  but  the  seeds  and  fruit  are  con- 
sidered to  be  the  most  noxious. 

Symptoms. — The  usual  effects  produced  by  this  poison  will  be  under- 
stood from  the  following  cases.  A  woman,  ret.  36,  took  two  teacupf uls  of 
infusion  of  stramonium  leaves  by  mistake  for  senna  tea.  In  about  ten 
minutes  she  was  seized  with  giddiness,  dimness  of  sight,  and  fainting.  In 
two  hours  she  was  quite  insensible;  the  pupils  were  fixed  and  dilated,  all 
the  muscles  of  the  body  convulsed,  the  countenance  flushed,  and  the  pulse 
full  and  slow.  The  stomach-pump  was  applied,  and  in  the  course  of 
a  few  hours  she  recovered, — suffering,  however,  from  indistinctness  of 
vision  and  vertigo.  ('  Med.  Graz.,'  vol.  8,  p.  605.)  The  seeds  of  this  plant 
are  highly  poisonous.  A  boy,  set.  5,  ate  some  seeds,  with  a  portion  of  the 
plant.  Soon  afterwards  it  was  observed  that  his  face  was  flushed,  and  that 
he  staggered  as  if  intoxicated.  He  vomited  and  threw  up  about  thirty 
seeds.  His  skin  was  hot  and  red,  the  countenance  had  a  wild  and  staring- 
expression,  the  pupils  were  nearly  fully  dilated  and  insensible  to  light. 
The  child  was  restless,  in  a  state  of  raging  delirium,  and  biting  with  fury 
at  those  who  attempted  to  restrain  him.  He  was  unable  to  stand,  and  in 
a  state  resembling  St.  Vitus's  dance.  The  pulse  could  not  be  counted. 
The  breathing  was  hurried  and  gasping.  He  was  incessantly  talking,  but 
without  articulating  distinctly,  and  he  appeared  to  be  driving  away  from 
him  imaginary  objects.  Emetics  produced  the  vomiting  of  more  seeds, 
and  in  an  hour  he  began  to  articulate.  He  slept  restlessly  for  two  hours. 
Some  seeds  were  passed  in  the  evacuations  from  the  bowels.  In  four 
hours  the  symptoms  had  abated,  and  the  boy  gradually  improved. 
The  pupils  did  not  recover  their  natural  state  until  after  three  days. 
('  New  York  Jour,  of  Med.,'  1856 ;  and  '  Brit,  and  For.  Med.  Rev.,'  1857, 
19,  497.) 

Turner  (' Amer.  Joui\  Med.  Sci.,'  April,  1864,  p.  552)  describes  five 
cases  of  poisoning  by  these  seeds,  in  children  under  ten  years  of  age.  They 
had  eaten  them  in  the  scarcely  ripe  state,  when  they  are  not  very  bitter. 
In  one  hour  and  a  half  two  of  the  children  were  found  to  be  fully  under  the 
influence  of  the  poison.  They  were  lying  on  their  backs,  the  eyes  bright, 
and  the  pupils  widely  dilated  and  insensible  to  light;  the  conjunctiva;  were 
injected,  the  face  deeply  suffused  and  of  a  dark  crimson  colour;  there  was 
difficulty  of  breathing,  inability  to  articulate,  and  a  state  of  complete 
insensibility,  broken  occasionally  by  a  paroxysm  during  which  they  would 
utter  some  indistinct  sounds  and  throw  their  hands  about,  as  if  trying 
to  ward  off  some  threatening  evil.  They  then  fell  into  a  comatose  state, 
but  were  easily  roused  into  a  state  of  violent  excitement :  they  grasped 
at  imaginary  objects  ;  there  was  picking  at  the  bed-clothes,  with  paroxysms 
of  excessive  laughter.  They  had  no  pi-oper  control  over  their  limbs, 
walked  with  a  staggering  gait,  and  fell  to  the  ground  as  if  intoxicated 
or  in  a  state  of  complete  exhaustion.  They  recovered  under  treatment 
in  about  twenty-four  hours.  (See  also  other  cases  in  the  same  journal, 
Jan.  7,  1862,  p.  54.) 

A  girl,  a3t.  5,  ate  about  half  a  dozen  stramonium  seeds,  together  with 
some  of  the  pulpy  matrix  of  the  fruit.    Symptoms  came  on  within  twenty 
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minutes,  beginning  with  dryness  and  burning  of  the  throat,  thirst,  inability 
to  swallow,  nausea  and  retching,  but  no  vomiting  ;  pain  in  the  stomach, 
flushed  face,  giddiness,  and  singing  in  the  ears.  Twitchings  of  the  muscles 
of  the  forearm  were  next  observed,  and  delirium  set  in.  When  seen  an 
hour  and  a  half  after  eating  the  seeds,  the  girl  was  lying  on  her  back, 
delirious,  apparently  unconscious,  and  in  convulsions.  She  caught  at 
imaginary  objects  in  the  air.  The  eyes  were  bright  and  glistening,  the 
conjunctiva?  red  and  injected,  and  the  pupils  widely  dilated.  The  delirium 
was  of  a  busy  kind — fits  of  laughter  alternating  with  fits  of  crying  and 
horror.  The  convulsions  were  general.  The  skin  was  hot,  dry,  and  of  a  deep 
scarlet  hue ;  the  temperature  normal ;  the  pulse  small  and  rapid ;  the 
respiration  interrupted,  but  uot  rapid.  She  recovered.  From  six  ounces 
of  the  urine  voided  five  hours  after  the  seeds  were  eaten,  a  substance  was 
obtained  by  Stas's  process  which  dilated  the  pupil  when  applied  to  the 
•eye  of  a  man  ;  and  this  dilatation  lasted  for  some  hours.  (Canada  '  Lancet,' 
vol.  14,  p.  161.) 

Death  may  take  place  although  the  whole  of  the  seeds  are  ejected.  A 
■child,  oet.  2,  swallowed  about  one  hundred  seeds  of  stramonium,  weighing 
sixteen  grains.  The  usual  symptoms  were  manifested  in  an  hour,  and  the 
child  died  in  twenty-four  hours,  although  twenty  seeds  had  been  ejected 
by  vomiting  and  eighty  by  purging.  ('  Med.  Gaz.,'  vol.  15,  p.  194.)  Suffi- 
cient alkaloid  to  destroy  life  had  been  absorbed  from  the  entire  seeds  and 
carried  into  the  blood.  In  a  case  which  became  the  subject  of  a  trial  at 
Osnabriick,  a  woman  administered  to  her  mother  a  decoction  of  the  bruised 
seeds  of  the  thornapple,  of  which  it  was  supposed  there  were  about  125. 
She  very  soon  became  delirious,  threw  her  arms  about,  and  spoke  inco- 
herently;  she  died  in  seven  hours.  (Henke,  '  Zeitsch.  der  S.  A.,'  1837, 
i.  H.)  The  seeds  retain  their  properties  notwithstanding  exposure  to  heat: 
thus  the  smoking  of  stramonium  seeds  is  attended  with  danger.  In  the 
return  of  the  Registrar-General  for  April,  1856,  there  is  the  record  of  one 
death  from  this  cause. 

One  of  the  methods  of  poisoning  adopted  by  the  Hindoos,  not  so  much 
with  the  intention  of  destroying  life  as  of  facilitating  the  perpetration  of 
robbery,  consists  in  administering  to  persons  either  the  powdered  seeds, 
or  a  strong  decoction  of  them,  in  curry,  or  in  some  other  highly  flavoured 
article  of  food.  Delirium  and  insensibility  soon  follow,  and  sometimes 
death  is  the  result  ;  but  no  suspicion  of  the  real  case  appears  to  be 
•excited. 

Brown,  of  Lahore,  states  that  out  of  ninety-two  of  these  cases  of 
poisoning  no  fewer  than  twenty-one  proved  fatal ;  but  it  is  probable  that 
many  which  result  in  death  are  never  known,  while  those  who  survive 
would  naturally  complain  of  any  injury  that  might  have  been  done  to  them 
while  insensible.  The  drug  has  a  bitter  taste,  which  it  generally  imparts 
to  the  food  with  which  it  is  mixed,  and  which  is  sometimes  recognized 
when  it  is  eaten.  The  symptoms  usually  occur  in  about  ten  minutes  after 
the  poison  has  been  taken,  although  they  may  be  delayed  from  half  an 
hour  to  an  hour.  There  is  at  first  a  dryness  in  the  throat,  attended  with 
a  feeling  of  faintness,  headache,  and  giddiness,  and  the  person  has  difficulty 
in  walking  straight,  and  appears  as  if  intoxicated,  while  at  the  same  time 
he  is  very  restless.  The  pupils  are  dilated,  and  he  will  sometimes  complain 
of  indistinctness  of  vision,  or  drowsiness,  and  he  almost  always  falls  asleep. 
The  sleep  may  either  increase  to  complete  insensibility  with  dilated  pupils, 
a  flushed  face,  and  muttering  delirium,  or  the  patient  may  awake  and  then 
become  delirious.  The  delirium  is  characterized  by  great  restlessness,  the 
person  affected  frequently  moving  about,  and  there  is  a  tendency  to  go 
naked  and  to  pick  at  various  objects.    The  pulse  is  generally  slow,  and 
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there  is  great  thirst.  After  a  time  the  patient  becomes  again  insensible, 
and  is  greatly  exhausted :  sometimes  convulsions  occur,  with  low  mutter- 
ing delirium,  and  at  length  he  dies.  If,  as  it  more  frequently  happens, 
he  recovers,  the  insensibility  persists  for  a  day  or  more,  and  the 
patient  remains  occasionally  in  an  idiotic  state,  able  to  speak,  but  not 
to  understand  for  some  time  longer,  and  he  has  no  recollection  of 
what  has  occurred  after  the  poisonous  meal.  Sometimes  vomiting  is  an 
early  symptom,  although  this  is  rare.  ('  Poisons  in  the  Punjab,'  1863, 
p.  57.) 

Chevers  has  given  a  very  complete  account  of  the  Hindoo  system  of 
poisoning  by  dhatoora.     ('  Med.  Jur.'  for  India,  1856,  pp.  121,  549,  591. 
See  also  'Br.  Med.  Jour.,'  1892,  II.  p.  641.)     It  appears  that  the  Datura 
fastuosa,  alba,  and  stramonium  are  the  principal  sources  of  the  poison  in 
India.    The  Thugs  employ  this  poison  with  the  object  of  rendering  their 
intended  victims  helpless.    As  it  is  administered  by  skilled  professional 
poisoners  in  India,  it  causes  a  profound  lethargy  resembling  coma.  The 
symptoms  may  continue  for  two  days,  and  yet  recovery  take  place.  He 
also  states  that  the  cases  rarely  prove  fatal.    Oat  of  fifty-one  instances 
of  poisoning  by  dhatoora,  at  the  Bombay  hospital  in  one  year,  recorded 
by  Giraud,  one  only  proved  fatal,  and  four  presented  very  alarming 
symptoms.     Chevers  notices  the  early  occurrence  of  insensibility.  A 
man  drank  two  mouthfuls  of  a  poisoned  liquid,  complained  of  a  bitter 
taste,  and  fell  down  insensible  within  forty  yards  of  the  spot  where  he  had 
drunk  the  liquid,  and  did  not  recover  his  senses  until  the  third  day  after. 
(Op.  cit.  p.  137.)    In  these  cases,  probably  the  seeds  are  given  in  a  large 
dose,  either  in  solution  or  in  very  fine  powder.  The  first  stage  of  poisoning- 
is  commonly  mai-ked  by  delirium  ;  the  patient  is  restless  and  wanders  about 
as  if  in  search  of  something,  but  from  giddiness  or  great  muscular  weak- 
ness he  is  soon  unable  to  walk  or  even  to  stand ;  he  talks  incoherently, 
laughs  wildly,  moves  about  as  if  to  avoid  spectra,  and  picks  or  catches 
incessantly  at  real  or  imaginary  objects.    He  appears  as  if  drawing  out 
imaginary  threads  from  the  ends  of  his  fingers,  and  his  antics  are  of  the 
most  varied  and  ludicrous  kind.    The  pupils  are  invariably  dilated,  and 
the  spectra  are  illusions  depending  on  disordered  vision.    Distant  objects 
appear  near  to  him,  and  near  objects  as  if  highly  magnified  :  he  will 
attempt  to  grasp  a  distant  object  as  if  it  were  close  at  hand,  and  will  start 
back  on  a  person  approaching,  as  if  he  thought  the  person  was  quite  near 
to  him.    In  the  second  stage  of  poisoning,  there  is  either  great  drowsiness 
or  complete  stupor,  sometimes  passing  into  utter  insensibility,  with  ster- 
torous breathing.    The  third  stage  of  final  delirium  is  similar  to  the 
first.    (Op.  cit.  p.  593.)    For  some  additional  information  respecting 
the  employment  of  datura  by  the  professional  poisoners  of  India,  see 
Irving's  '  Cases  of  Food- Poisoning,'  etc.,  1864.)    The  effects  are  gene- 
rally produced  within  a  quarter  of  an  hour,  and  those  who  have  taken 
the  poisoned  food  have  had  little  or  no  recollection  of  anything  that 
occurred  afterwards.     An  extract  of  datura  is  probably  used  as  one- 
of  the  methods  of  'hocussing  '  persons  by  thieves  in  this  country.  The 
dilatation  of  the  pupil,  with  the  peculiar  train  of  symptoms  above 
described,  would  distinguish  this  state  from  ordinary  intoxication.  The 
bitter  taste  of  the  liquid  might  excite'  suspicion ;  but  if  the  person  is 
already  partially  intoxicated,  he  may  be  incapable  of  making  any  obser- 
vation of  this  kind. 

Appearances. — In  a  well-nrnxked  case  of  poisoning  by  stramonium  seeds, 
in  which  death  took  place  in  less  than  eight  hours,  the  following  appear- 
ances were  noted  : — great  congestion  of  the  vessels  of  the  brain  and  its- 
membranes,  the  brain  firm  and  highly  injected,  the  choroid  plexus  turgid, 
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the  ventricles  containing  serum,  the  substance  of  the  lungs  congested,  and 
the  heart  flaccid.  The  stomach  contained  about  four  ounces  of  digested  food 
mixed  with  eighty-nine  seeds  of  stramonium.  There  were  two  patches  of 
extravasation  in  the  mucous  coat — one  on  the  larger  curvature,  and  the 
other  near  the  pylorus.  Many  seeds  and  fragments  were  also  found  in 
the  intestines.  ('  Lancet,'  Sept.  18,  1847,  p.  298.)  In  the  Osnabriick  case 
(p.  447)  there  were  marks  of  diffused  inflammation  about  the  cardiac  end 
of  the  stomach. 

Irving  describes  the  appearances  met  with  in  the  body  of  one  of  the 
professional  Indian  poisoners,  Bassawur  Singh,  who,  in  order  to  lull  sus- 
picion, partook  of  the  poisoned  food  himself.  His  intended  victims  became 
insensible  ;  he  robbed  them  and  left  them  to  their  fate.  After  a  time  they 
recovered  their  senses,  and  gave  information  at  the  police-station.  The 
poisoner  was  found  under  a  tree,  about  a  mile  from  the  place,  quite  in-i 
sensible.  Remedies  were  unsuccessfully  used,  and  he  died  shortly  after 
being  apprehended.  On  his  person  was  found  all  the  stolen  property, 
besides  a  quantity  of  datura  seeds.  The  following  were  the  post-mortem 
appearances  : — The  pupils  were  widely  dilated  ;  the  body  was  covered  with 
dust,  as  if  it  had  been  rolled  on  the  ground.  The  fingers  of  both  hands 
were  firmly  clenched.  There  was  great  venous  congestion  of  the  brain  and 
membranes,  and  slight  effusion  of  bloody  serum  under  the  membranes, 
chiefly  on  the  right  hemisphere.  About  an  ounce  of  dark  fluid  blood  was 
found  at  the  base  of  the  skull.  The  bloody  points  on  a  section  of  the  brain 
were  numerous.  The  ventricles  contained  a  considerable  quantity  of  serum. 
The  choroid  plexus  was  unusually  full  of  blood.  In  the  stomach  there  was 
a  quantity  of  food,  partly  digested,  in  which  were  found  seeds  of  datura 
as  well  as  seeds  of  the  Solamim  melongena,  Avhich  in  form  they  somewhat 
resembled.  ('  Cases  of  Food-Poisoning,'  etc.,  1864  ;  '  Ind.  Annals  of  Med. 
Sci.,'  Mb.  17.) 

Analysis. — The  seeds  of  stramonium,  from  which  accidents  have  most 
frequently  occurred,  are  flattened,  kidney-shaped,  but  half  oval,  rough,  and 
of  a  dark-brown  or  black-colour  (fig.  60).  The  seeds  are  liable  to  be  mis- 
taken for  those  of  capsicum.  Brown  thus  describes  the  difference  : — '  The 
datura  seeds  present  dots  on  their  exterior,  which  on  a  microscopical 
examination  are  seen  to  be  composed  of  convoluted  ridges  surrounding- 
spaces.  On  the  capsicum  seed  these  convoluted  ridges  run  nearly  parallel 
to  each  other,  and  are  joined  at  right  angles  by  shorter  ridges  so  that  most 
of  the  spaces  are  of  an  oblong  form,  and  are  as  lines  curving  round  the  seed : 
but  in  datura,  the  ridges  are  more  convoluted  and  irregular,  joining  at 
acute  angles  and  circumscribing  irregular  spaces.  ('  Poisons  of  the 
Punjab,'  1863,  p.  67.)  Of 
the  dry  Datura  stramonium, 

about  eight  seeds  weigh  one  J^^^S^mp^a^s^. 
grain.  Theyare  of  an  oblong 
kidney-shape,  and  of  a  dark- 
brown  or  black  colour.  The 
seeds  of  the  Datura  jastuosa 
are  so  similar  in  size  and 
general  appearance,  that  a 
separate  illustration  of  them 
is  quite  unnecessary.  The 

Seeds    of    Datura    alba    are         Seeds  of  Datura  stramonium.     Seeds  of  Datura  alia  (India). 

laro-pr     flnt+PT     nnrl     mnpVi       a.  Natural  size.  a.  Natural  size. 

larger,    natter,    ana    mucn      6  Magnified  30  diameters.  &.Siightlyniagnifiedbyalens. 

lighter-coloured,  but  have 

similar  microscopical  characters.  These  are  the  seeds  which  are  chiefly 
used  by  the  Thugs  and  the  poisoning  robbers  of  India. 
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The  leaves  of  the  common  Datura  stramonium  are  well  characterized  by 
their  peculiar  shape.    In  the  annexed  illustration  (fig.  62)  is  represented 
Fig.  62.  a  small  leaf  of  the  Datura  stramonium  from 

a  young  plant.  In  the  full-grown  plant  the 
leaves  retain  the  same  characters,  but  are 
much  larger. 

Dattjrine. — The  poisonous  properties  of 
thornapple  were  formerly  ascribed  to  the  pre- 
sence of  an  alkaloid,  daturine,  which  forms 
about  one  per  cent,  of  the  dried  vegetable. 
According  to  Ladenberg,  it  is  a  mere  mixture 
of  atropine  and  hyoscyamine.  The  so- 
called  alkaloid  crystallizes  in  long  colourless 
prisms  or  needles  ;  it  has  a  bitter  taste,  some- 
what acrid,  and  slightly  resembling  that  of 
tobacco.  It  is  poisonous.  The  eighth  of  a 
grain  killed  a  sparrow  in  three  hours.  When 
placed  on  the  eye,  or  introduced  into  the 
cellular  membrane  of  an  animal,  it  is  observed, 
like  atropine,  to  cause  dilatation  of  the  pupil. 
When  heated  in  a  tube  it  is  decomposed,  and 
ammonia  is  evolved,  as  with  other  alkaloids. 
Small  leaf  of  stramonium,  from  a  ^  is  soluble  in  water,  and  the  solution  has 
photograph  ;  natural  size.  an  alkaline  reaction.    It  is  precipitated  by 

tannic  acid  and  by  the  chloriodide  of  potassium  and  mercury.  Nitric 
and  hydrochloric  acids  dissolve  it,  without  producing  any  change  of 
colour.  Sulphuric  acid  produces  a  pale  rose-red  colour  with  the  crystals, 
which  becomes  paler  when  the  acid  mixture  is  diluted  with  water. 


(spinal  poisons.) 
CHAPTER  30. 

NUX  VOMICA — STRYCHNINE — SYMPTOMS  AND  APPEARANCES — TIME  OF  OCCURRENCE 
OF  SYMPTOMS — FATAL  DOSE — PERIOD  OF  DEATH — CHEMICAL  AND  MICRO- 
SCOPICAL ANALYSIS  OF  NUX  VOMICA  AND  STRYCHNINE — TESTS — PROCESS  FOR 
ORGANIC  MIXTURES — DETECTION  OF  STRYCHNINE  IN  THE  TISSUES — ERUCINE. 

Nux  Vomica.  Strychnine. 

Nux  Vomica  in  powder  has  a  bitter  taste,  and  cannot  therefore  be  easily 
administered  in  a  poisonous  dose  without  exciting  suspicion.  It  owes  its 
poisonous  properties  to  the  presence  of  the  alkaloid  strychnine  or  strychnia, 
of  about  one  per  cent,  proportion,  associated  with  another  alkaloid  named 
brucine  or  brucia,  of  similar  but  feebler  poisonous  properties,  in  somewhat 
larger  proportions.  The  average  yield  of  the  two  alkaloids  is  about  three 
per  cent.  Strychnine  itself  has  a  very  bitter  taste  even  in  very  small 
quantity ;  but  as  it  destroys  life  in  a  small  dose,  and  it  may  be  given  in 
the  form  of  pills,  or  professedly  administered  as  quinine  or  other  medi- 
cines, it  offers  every  facility  for  criminal  administration.  The  free  sale  of 
vermin-killers  containing  strychnine  affords  facilities  for  poisoning  by  this 
alkaloid.  Strychnine  is  a  constituent  of  at  least  one  quack  medicine. 
Fellowes'  Compound  Syrup  of  Hypophosphites,  a  proprietary  preparation, 
contains  strychnine.    Each  fluid  drachm — the  ordinary  dose — is  stated 
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to  contain  one  hundred  and  sixtieth  of  a  grain  of  strychnine.  Easton's 
Syrup  also  contains  strychnine — one  thirty-second  of  a  grain  per  fluid 
■drachm. 

Extract  of  nux  vomica  contains  15  per  cent,  of  mixed  alkaloids,  of  which 
over  6  per  cent,  is  strychnine.  Tincture  of  nux  vomica  contains  one  grain 
of  the  mixed  alkaloids  per  fluid  ounce. 

Symptoms. — At  a  variable  interval  after  taking  either  nux  vomica  or 
strychnine  in  a  poisonous  dose,  the  patient  experiences  a  sense  of  uneasi- 
ness and  restlessness,  accompanied  by  a  feeling  of  impending  suffocation, 
and  not  infrequently  by  a  sense  of  impending  calamity  or  death.  There 
is  a  shuddering  or  a  trembling  of  the  whole  frame,  with  twitchings  and 
jerkings  of  the  head  and  limbs.     Tetanic  convulsions  then  commence 
suddenly  with  great  violence,  and  nearly  all  the  muscles  of  the  body  are 
simultaneously  affected.    The  limbs  are  stretched  out  involuntarily,  the 
hands  are  clenched  :  the  head  after  some  convulsive  jerkings  is  bent  back- 
wards, and  the  whole  of  the  body  becomes  as  stiff  as  a  board.    As  the 
convulsions  increase  in  frequency  and  severity,  the  body  assumes  a  bow- 
like form  (opisthotonos),  being  arched  in  the  back  and  resting  on  the 
head  and  heels.    The  head  is  firmly  bent  backwards,  and  the  soles  of  the 
feet  are  incurvated,  or  arched  and  everted,  the  legs  sometimes  separated. 
The  abdomen  is  hard  and  tense,  and  the  chest  spasmodically  fixed,  so  that 
respiration  appears  to  be  arrested.    The  face  assumes  a  dusky,  livid,  or 
congested  appearance,  with  a  drawn,  wild,  or  anxious  aspect ;  the  eyeballs 
are  prominent  and  staring,  and  the  lips  are  livid.    The  intellect  is  clear, 
and  the  sufferings  during  this  violent  spasm  of  the  voluntary  muscles  are 
severe.    The  patient  in  vain  seeks  for  relief  in  gasping  for  air,  and  in 
requiring  to  be  turned  over,  moved,  or  held.    The  muscles  of  the  lower 
jaw,  which  are  the  first  to  be  affected  in  tetanus  from  disease,  are  gene- 
rally the  last  to  be  affected  by  this  poison.    The  jaw  is  not  always  fixed 
during  a  paroxysm.    The  patient  can  frequently  speak  and  swallow,  and 
great  thirst  has  been  observed  among  the  symptoms.    In  some  cases  of 
poisoning  by  nux  vomica,  the  jaw  has  been  fixed  by  muscular  spasm ;  but, 
unlike  the  lock-jaw  of  disease,  this  has  come  on  suddenly  in  full  intensity 
with  tetanic  spasms  in  other  muscles,  and  there  have  been  intermissions 
which  are  not  witnessed  in  the  tetanus  of  disease.    The  sudden  and  uni- 
versal convulsion  affecting  the  voluntary  muscles  has  sometimes  been  so 
violent  that  the  patient  has  been  jerked  off  the  bed.    After  an  interval  of 
half  a  minute  to  one  or  two  minutes,  the  convulsions  subside,  there  is  an 
intermission,  the  patient  feels  exhausted,  and  is  sometimes  bathed  in 
perspiration.    It  has  been  noticed  in  some  of  these  cases  that  the  pupils 
during  the  paroxysms  are  dilated,  while  in  the  intermission  they  are  con- 
tracted.   The  pulse  during  the  spasms  is  so  quick  that  it  can  scarcely  be 
counted.    Slight  causes,  such  as  an  attempt  to  move,  a  sudden  noise,  a 
draught  of  air,  or  gently  touching  the  patient,  will  frequently  bring  on  a 
recurrence  of  the  convulsions.    In  cases  likely  to  prove  fatal,  they  rapidly 
succeed  each  other,  and  increase  in  severity  and  duration,  until  at  length 
the  patient  dies  utterly  exhausted.    The  tetanic  symptoms  produced  by 
strychnine,  when  once  clearly  established,  progress  rapidly  either  to  death 
or  recovery.    The  patient  is  conscious,  and  the  mind  is  commonly  clear 
to  the  last.    He  has  a  strong  apprehension  of  death.    The  duration  of  the 
case,  when  the  symptoms  have  set  in,  is  reckoned  by  minutes  ;  while  in 
the  tetanus  of  disease,  when  fatal,  it  is  reckoned  by  hours,  days,  and  even 
weeks.    As  a  general  statement  of  the  course  of  these  cases  of  poisoning, 
within  two  hours  from  the  commencement  of  the  symptoms,  the  person 
■either  dies  or  recovers,  i_ccording  to  the  severity  of  the  paroxysms  and 
the  strength  of  his  constitution.     Death  sometimes  takes  place  in  a 
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paroxysm.  ('Lancet,'  1861,  I.  p.  572.)  The  temperature  of  the  body 
often  rises,  even  ten  degrees  above  the  normal. 

The  time  at  which  the  symptoms  commence  appears  from  the  recorded 
cases  to  be  subject  to  great  variation.  In  poisoning  by  nux  vomica  the- 
symptoms  generally  appear  more  slowly  than  in  poisoning  by  strychnine. 
Until  they  set  in  suddenly,  the  patient  is  capable  of  walking,  talking, 
and  going  through  his  or  her  usual  occupations.  In  one,  a  man  swal- 
lowed about  300  grains  of  nux  vomica  and  no  symptoms  appeared  for 
two  hours.  He  then  died  rapidly  in  a  violent  convulsive  fit.  ('  Ann. 
d'Hyg.,'  1861,  2,  431.)  On  an  average  in  poisoning  by  strychnine  the 
symptoms  appear  in  from  five  to  twenty  minutes.  In  one  case  convulsions 
came  on  in  five  minutes.  ('  Ann.  d'Hyg.,'  1861, 1,  133.)  In  two  cases  at 
least,  an  hour  has  elapsed.  ('  Lancet,'  1850,  II.  p.  259.  '  On  Poisoning  by 
Strychnia,'  1856,  p.  139.)  In  a  case  whieh  occurred  to  Lawrie  and 
Cowan,  in  1853,  an  hour  and  a  half  elapsed.  In  1848,  Anderson  met  with 
an  instance  in  which  two  hours  and  a  half  elapsed  before  the  appearance 
of  symptoms.  ('  Poisoning  by  Strychnia,'  p.  42.)  The  longest  interval 
recorded  was  in  the  following  case  : — A  boy,  a3t.  12,  swallowed  a  pill 
containing  three  grains  of  strychnine.  No  symptoms  appeared  for  three 
hours ;  they  then  set  in,  in  the  usual  way,  and  death  took  place  in  ten 
minutes.  It  was  proved  that  the  pill  taken  contained  three  grains  of 
.  strychnine,  with  mucilage.  The  pills  had  been  prepared  eight  months 
previously  for  the  purpose  of  poisoning  dogs  ;  hence  they  were  hard,  and 
would  undergo  only  a  slow  solution  in  the  stomach.  ('  Lancet,'  1861, 
II.  p.  480.) 

The  form  in  which  the  poison  is  administered  or  applied  has  a  con- 
siderable influence  on  the  time  at  which  the  symptoms  commence.  Thus- 
when  strychnine  is  given  in  pills,  especially  if,  as  in  the  above  case,  they 
are  hard,  the  symptoms  are  much  longer  in  appearing  than  when  the 
poison  is  taken  in  solution.  Savory  gave  to  a  dog  two  bread  pills, 
each  containing  one  quarter  of  a  grain  of  strychnine.  No  symptoms  of 
poisoning  had  occurred  at  the  end  of  two  hours,  but  the  animal  was  found 
dead  a  short  time  afterwards.  When  strychnine  was  given  in  solution  the 
symptoms  soon  appeai-ed,  and  death  took  place  rapidly.  ('  Lancet,'  1863, 
I.  pp.  515,  548.)  This  fact  connected  with  the  absorption  of  this  poison 
has  been  ignored  (Beg.  v.  Palmer,  C.  C.  C,  1856).  Palmer  gave  to  the 
deceased,  Cook,  two  pills  supposed  to  contain  strychnine.  No  symptoms 
Avere  observed  for  an  hour  and  a  quarter.  More  than  one  expert  deposed 
that  this  interval  rendered  it  impossible  that  the  symptoms  could  have- 
been  caused  by  strychnine.  The  above-mentioned  cases  will  show  that 
this  opinion  was  in  conflict  with  ascertained  facts. 

If  the  poison  is  applied  hypodermically  to  the  cellular  membrane,  to  an 
ulcerated  or  diseased  surface,  or  even  a  healthy  mucous  surface,  absorption 
takes  place  rapidly,  and  the  interval  for  the  production  of  symptoms  is 
proportionally  short.  Schuler  relates  a  case  of  amaurosis  in  which  about 
the  l-12th  part  of  a  grain  of  strychnine  was  introduced  into  the  punctum 
lachrymale  at  the  corner  of  the  eye.  Three  or  four  minutes  had  not  elapsed 
when  symptoms  of  poisoning  appeared.  There  was  convulsive  respiration, 
with  violent  tetanic  shocks,  and  the  patient  appeared  about  to  die:  how- 
ever, the  symptoms  passed  off,  and  he  recovered.  ('  Med.  Times  and  Gaz.,' 
1861,  II.  p.  67.) 

Appearances  after  death.  Externally. — In  general  the  body  is  relaxed 
at  the  time  of  death,  and  stiffens  afterwards :  but  the  commencement  and 
duration  of  the  rigid  state  depend  on  various  conditions.  In  the  case  of 
two  children  (Beg.  v.  Vyse,  C.  C.  C,  1862),  who  died  in  less  than  an  hour 
from  the  effects  of  Battle's  "Vermin  Killer,  administered  by  the  mother,. 
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when  the  bodies  were  seen,  soon  after  death,  they  were  much  discoloured, 
livid,  and  although  quite  warm,  were  perfectly  rigid.  The  younger,  aged 
five  years,  was  rigid  all  over:  the  elder  principally  about  the  jaws  and 
neighbouring  parts.  The  rigidity  gradually  disappeared,  and  after  twenty- 
four  hours  there  was  scarcely  any  remaining  in  the  elder  child.  Decompo- 
sition had  commenced,  the  front  of  the  abdomen  presenting  a  green 
discoloration.  The  body  of  a  person  poisoned  by  strychnine  may  therefore 
be  found  in  a  non-rigid  state  within  the  ordinary  period  after  death  ;  but 
in  most  recent  cases  it  is  not  unusual  to  find  the  hands  clenched  and  the 
feet  arched  or  turned  inwards  (incurvated).  In  the  case  of  Cook,  the 
rigidity  of  the  limbs,  including  the  hands  and  feet,  is  reported  to  have 
been  well  marked  when  the  body  was  disinterred  about  two  months  after 
burial.  The  great  rise  of  temperature  in  strychnine  poisoning  may  cause 
the  body  to  be  warm  for  an  unusual  length  of  time  after  death  (p.  463). 

In  other  instances  of  strychnine  poisoning  no  particular  degree  of 
rigidity  has  been  found  at  any  period  after  death.  In  rabbits  poisoned 
by  similar  doses  of  strychnine,  the  author  observed  the  body  of  one  to 
remain  perfectly  rigid  for  a  week,  while  another  had  lost  all  rigidity,  and 
had  begun  to  putrefy,  after  thirty-six  hours.  The  circumstances  which 
affect  the  commencement  and  duration  of  this  condition  of  the  dead  body 
have  been  elsewhere  described  (see  p.  52  ct  seq.).  The  experiments  of 
Brown-Sequard  have  shown  that  it  is  not  any  special  influence  of  the 
poison  on  the  muscles,  but  the  mode  in  which  it  operates  on  the  system, 
that  determines  the  commencement  and  duration  of  rigidity  in  the  dead 
body. 

Jn  May,  1892,  the  editor  exhumed  the  body  of  Matilda  Clover,  who 
had  died  six  months  before  from  strychnine  administered  six  hours 
before  her  death.  The  body,  except  as  regards  the  face,  neck,  and 
Singers,  Avas  in  an  unusual  state  of  preservation.  Nearly  all  parts  of  the 
body,  including  the  fluids,  had  an  acid  reaction.  There  was  no  rigidity, 
but  the  muscles  were  firm.  Sanguineous  fluid  in  the  pleural  cavity  showed 
the  spectroscopic  appearances  of  recent  blood.  (Rej.  v.  Neill,  C.  C.  C, 
Oct.,  1892.) 

In  an  accurately  observed  case  recorded  by  Casper,  the  body  was 
examined  forty-one  hours  after  death.  It  presented  the  slight  greenish 
tinge  of  incipient  putrefaction  in  the  loins  :  there  was  slight  humidity ;  the 
expression  of  the  face  was  that  of  one  quietly  sleeping — the  eyes  were 
closed,  the  pupils  neither  contracted  nor  dilated.  Rigidity  was  present  in 
its  usual  degree  for  the  time  of  observation — well  marked,  as  it  always  is, 
in  the  masseter  muscles  by  which  the  jaws  were  firmly  closed,  and  more 
strongly  marked  in  the  limbs  which  were  lying  parallel  with  the  trunk. 
The  feet  were  not  incurvated  :  the  fingers  as  in  other  dead  bodies  were  half 
flexed  inwards,  and  the  nails  Avere  blue.  There  was  no  evidence  of  tetanic, 
still  less  of  opisthotonic  stiffness  or  rigidity  of  the  body.  In  short,  this 
bodyAvas  externally  precisely  like  a  thousand  other  bodies  which  had  come 
before  him ;  and  any  physician  not  informed  of  the  mode  of  death,  would 
have  had  no  suspicion  Avhatever  of  death  by  strychnine  from  the  external 
appearances.  (See  report  of  this  case  revised  by  Casper  Avithin  a  few  hours 
of  his  OAvn  death,  in  Horn's  '  Vierteliahrsschr.  fur  gerichtl.  Med.,'  Juli, 
1864,  p.  7.) 

Among  the  internal  appearances  Avhich  have  been  met  with  in  different 
cases,  is  congestion  of  the  membranes  and  substance  of  the  brain,  as  also 
of  the  upper  part  of  the  spinal  marroAV,  with  congestion  of  the  lungs.  The 
heart  is  either  contracted  and  empty ;  or  its  right  cavities  in  some  instances 
have  been  distended  wrm  liquid  blood.  The  blood  has  been  found  black 
and  liquid  throughout  the  body.    The  mucous  membrane  of  the  stomach 
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has  occasionally  presented  slight  patches  of  ecchymosed  congestion,  pro- 
bably depending  on  extraneous  causes  ;  such  as  the  process  of  digestion,  or 
the  presence  of  food  or  alcoholic  liquids.  Iu  most  instances  the  stomach 
and  intestines  have  been  found  quite  healthy,  and  this  poison  neither 
inflames  nor  irritates  the  mucous  membrane.  Of  the  appearances  observed 
in  poisoning  by  strychnine,  there  are  none  which  can  be  considered 
characteristic.  Congestion  of  the  membranes  of  the  brain  and  spinal 
marrow  is  probably  the  most  common.  A  man  who  had  taken  strychnine 
medicinally,  died  in  lens  than  three  hours  from  a  dose  of  a  grain  and  a 
half.  On  inspection,  there  were  extensive  patches  of  extravasated  blood 
beneath  the  arachnoid  membrane  of  the  lower  half  of  the  spinal  cord. 
('  Med.  Times  and  Gaz.,'  1857,  II.  p.  297.)  With  regard  to  the  state  of 
the  heart  and  lungs,  their  condition,  as  to  fulness  or  emptiness,  depends- 
rather  on  the  mode  of  dying,  than  on  the  actual  cause  producing  death. 

Casper  states  that  out  of  nearly  1200  medico-legal  inspections  made  by 
him  up  to  Dec.  10,  1863,  no  case  of  death  from  strychnine  had  come 
before  him.  At  that  date  he  made  a  careful  examination  of  the  body  of  a 
man,  who  had  destroyed  himself  with  strychnine,  with  a  view,  if  possible, 
of  fixing  the  special  appearances  produced  by  this  poison,  and  of  isolating 
them  from  those  casual  conditions  of  the  dead  body  which  have  been 
wrongly  described  as  characteristic  of  the  effects  of  strychnine.  A  healthy 
man,  a?t.  30,  swallowed  from  five  to  six  grains  of  strychnine.  For  about  an< 
hour,  he  lay  in  his  room  quietly.  At  this  time  spasms  commenced,  and  in 
his  attempt  to  reach  a  window  he  fell  and  lost  all  power  of  moving  Ms 
legs.  He  was  not  seen  for  another  hour,  when  he  was  found  on  the  floor, 
asking  for  water.  In  attempting  to  raise  himself,  he  was  seized  with 
tetanic  convulsions  affecting  the  whole  of  his  muscles :  he  had  three  of 
these  fits  in  a  severe  form,  and  died  in  the  last,  three  hours  and  a  quarter- 
after  the  poison  was  taken.  During  the  spasms,  as  well  as  in  the  intervals., 
there  was  complete  consciousness. 

The  external  appearances  in  this  case  have  been  already  described 
(p.  453).  The  two  outer  membranes  of  the  brain  were  filled  with  blood : 
which  throughout  the  body  was  generally  fluid  as  in  death  from  asphyxia 
— it  was  of  a  light  reddish  colour,  as  in  poisoning  by  carbonic  oxide  or 
prussic  acid.  The  brain  and  spinal  marrow  were  healthy.  The  muscles 
of  the  throat  and  gullet  were  of  a  dark  violet  colour,  unlike  the  other 
muscles  of  the  body.  The  lungs  were  natural — not  congested.  The  right 
cavities  of  the  heart  were  collapsed  and  empty,  and  the  left  cavities  con- 
tained but  little  blood.  The  large  vessels  were  also  nearly  empty.  The 
spleen  was  congested.  The  stomach  was  half  full  of  a  mass  of  partly 
digested  food :  the  mucous  membrane  was  pale,  firm,  and  softened,  and 
when  minutely  examined  by  a  lens,  was  found  to  be  perfectly  natural.  The 
mucous  membrane  of  the  whole  of  the  intestinal  canal  was  in  the  same 
healthy  state.  The  kidneys  were  healthy  and  not  congested.  The  spinal 
marrow  was  specially  examined  throughout  its  whole  extent,  as  well  as 
the  roots  of  the  spinal  nerves.  It  was  cut  into  in  various  directions :  and 
in  no  part  did  it  present  any  appearance  deviating  from  the  healthy  condi- 
tion. So  far  as  appearances  went,  there  was  no  visible  cause  of  death  in 
this  case  of  an  adult  healthy  man,  dying  in  less  than  four  houra  from  a 
large  dose  of  this  poison,  and  obviously  from  its  immediate  effects.  In 
this  respect,  strychnine  resembles  some  other  alkaloidal  poisons.  (Horn's, 
'  Vierteljahrsschr.,'  Juli,  1864,  p.  28.) 

Casper  considers  the  peculiar  colour  of  the  muscles  of  the  throat 
and  gullet  as  worthy  of  notice.  This  was  the  only  deviation  from  the 
ordinary  appearances  which  he  had  been  accustomed  to  meet  with  in  oases 
of  violent  death.    If  he  had  no  previous  experience  of  the  condition  of 
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the  body  in  death  from  strychnine,  he  had  unsurpassed  opportunities 
of  observing  the  appearances  in  all  other  kinds  of  violent  death.  He 
was  thus  in  a  better  condition  than  others  to  fix  upon  any  that  were 
really  characteristic  of  poisoning  by  strychnine.  Although  the  examina- 
tion of  a  dead  body  is  thus  proved  to  throw  but  little  light  upon  the 
question  of  death  from  strychnine,  still  a  medical  jurist  has  in  the 
symptoms — their  mode  of  occurrence  and  progress — sufficient  data  for  a 
safe  opinion. 

Strychnine  may  be  accidentally  mixed  with  ordinary  medicaments.  In 
1891,  two  adults  died  at  intervals  of  several  weeks  after  the  purchase  in 
London  of  Epsom  salt  at  a  particular  shop ;  and  in  each  case  it  was 
ascertained  that  death  was  due  to  strychnine. 

In  1888,  a  gardener  murdered  his  wife  and  son  by  means  of  julls  con- 
taining strychnine,  substituted  for  ordinary  purgative  pills  (Beg.  v.  Bowes, 
C.  C.  C.,  Jan.,  1888).  The  editor  has  known  extract  of  nux  vomica  sold 
and  taken  in  mistake  for  extract  of  sarsaparilla,  with  fatal  result. 

Quantity  required  to  destroy  life. — The  medicinal  dose  of  strychnine  for 
an  adult  ranges  from  l-30th  to  l-12thof  a  grain.  The  l-16thof  a  grain 
is  an  average  dose.  This  quantity  has  operated  as  a  poison  on  a  child.  Ifc 
caused  the  death  of  a  child  between  two  and  three  years  of  age  in  four 
hours.  Three  quarters  of  a  grain  killed  a  child,  ost.  7^,  in  half  an  hour. 
('Ann.  d'Hyg.,'  1861,  1,  133.)  In  two  cases  of  adults,  in  each  of  which  a 
quarter  of  a  grain  had  been  taken  by  mistake,  the  patients  recovered  only 
under  early  treatment.  ('Lancet,'  1856,  pp.  107,  117.)  The  smallest 
fatal  dose  in  an  adult  was  in  the  case  of  Dr.  Warner.  Half  a  grain  of  the 
sulphate  of  strychnine  here  destroyed  life.  ('  On  Poisoning-  by  Strychnia,' 
pp.  138,  139.)  So  powerful  are  the  effects  of  this  drug  in  certain  cases, 
that  ordinary  medicinal  doses  can  scarcely  be  borne.  A  gentleman  took 
l-20th  of  a  grain  of  strychnine  in  six  doses  during  a  period  of  two  or  three 
days.  Severe  fits  of  tetanus  occurred,  although  half  a  grain  had  not  been 
taken  altogether.  It  is  probable  in  such  cases  that  elimination  i3  cither 
arrested  or  imperfectly  performed.  Tweedie  prescribed  pills  for  a  gentle- 
man, each  containing  l-15th  of  a  grain  of  strychnine.  He  took  altogether 
five  of  them,  or  one-third  of  a  grain,  at  intervals.  The  patient  was  seized 
with  alarming  tetanic  convulsions,  continuing  for  some  time.  There  was 
also  opisthotonos  of  a  severe  kind.  He  slowly  recovered.  In  two  cases 
the  editor  has  found  doses  of  one-twelfth  and  one-fifteenth  of  a  grain  of 
strychnine  to  produce  tetanic  convulsions.  A  fatal  dose  of  strychnine  for 
an  adult  may  be  assigned  at  from  half  a  grain  to  two  grains,  although  it 
has  been  stated  that  in  America  deaths  have  resulted  from  one  quarter  of 
a  grain  ;  this  statement  the  editor  has  been  unable  to  verify  by  reference 
to  actual  cases. 

As  in  other  cases  of  poisoning,  many  recoveries  have  taken  place,  even, 
after  large  doses  of  strychnine  have  been  taken.  There  are  several  in- 
stances on  record  in  which  persons  have  recovered  after  taking  one  grain  or 
more.  A  case  of  recovery  from  two  to  three  grains  is  reported.  ('  Lancet,' 
1861,  II.  p.  169.)  A  girl  recovered  in  six  or  seven  hours  from  a  dose  of 
four  grains  of  strychnine.  (Ibid.  1863,  I.  p.  54.)  When  first  seen,  she 
was  sensible,  and  while  talking  was  suddenly  seized  with  the  usual  tetanic 
symptoms — opisthotonos,  concave  contraction  of  the  hands  and  feet,  the 
muscles  rigid,  the  eyes  natural,  the  pulsations  of  the  heart  considerably 
increased,  the  respiration  difficult,  and  great  fear  of  death.  She  had  only 
three  paroxysms,  and  to  this  probably  her  recovery  was  due,  as  her  system 
was  not  exhausted  by  severe  and  frequent  convulsive  attacks.  There  is 
an  instance  reported  in  which  a  person  is  said  to  have  recovered  from  a 
dose  of  seven  grains  of  strychnine  ('Med.  Gaz.,'  vol.  41,  p,  305),  and  one 
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in  which  recovery  took  place  under  treatment,  after  the  taking  of  twenty 
grains  of  sulphate  of  strychnine  ('  Br.  Med.  Jour.,'  1892,  II.  p.  179).  In 
reference  to  this  alleged  recovery  from  large  doses,  it  may  be  a  question 
whether  the  strychnine  was  not  mixed  with  some  other  substance,  whereby 
its  poisonous  properties  were  weakened.  Instances  of  recovery  from  doses 
of  above  one  or  two  grains  must  be  regarded  as  exceptional. 

With  respect  to  mix  vomica,  three  grains  of  the  alcoholic  extract  have 
destroyed  life.  The  smallest  fatal  dose  of  the  powder  was  in  a  case  reported 
by  Hoffmann,  and  quoted  by  Christison,  also  by  Trail  ('  Outlines,'  p.  137). 
Thirty  grains  of  the  powder,  given  in  two  doses  of  fifteen  grains  each, 
proved  fatal.  The  poison  was  given  by  mistake  for  bark  to  a  patient 
labouring  under  quartan  fever.  This  is  about  equivalent  to  the  weight  of 
one  full-sized  seed,  and  to  only  one-third  of  a  grain  of  strychnine.  The 
dose  of  nux  vomica  required  to  destroy  life  became  of  some  importance 
in  Beg.  v.  Wren  (Winchester  Spring  Ass.,  1851).  The  prisoner  was 
convicted  of  an  attempt  to  administer  this  poison  in  milk ;  the  quantity 
separated  from  the  milk  amounted  to  forty-seven  grains,  which  was  above 
a  fatal  dose.  The  intense  bitterness  which  the  nux  vomica  gave  to  the 
milk  led  to  detection,  and  this  would,  in  general,  be  a  bar  to  the  criminal 
administration  of  this  poison,  except  in  the  form  of  extract  in  pills.  The 
editor  has  known  strychnine  to  be  administered,  criminally,  in  cocoa  ;  and 
also  in  eggs,  in  tea,  and  on  bread  and  butter.  A  female  recovered  after 
taking  two  drachms  of  nux  vomica.     ('  Lancet,'  1849,  II.  p.  630.) 

Period  at  which  death  takes  place. — In  fatal  cases  death  generally  takes 
place  within  two  hours  after  the  swallowing  of  the  strychnine.  In  the  case 
of  Warner  the  symptoms  commenced  in  five  minutes,  and  he  was  dead  in 
about  eighteen  minutes.  On  the  other  hand,  in  the  case  of  J.  P.  Cook,  the 
symptoms  did  not  commence  until  fifty-five  minutes  after  the  poison  was 
taken,  but  the  case  terminated  fatally  in  twenty  minutes  after  their  com- 
mencement. In  1870,  two  deaths  are  reported  to  have  occurred  at  Ypres, 
in  Belgium,  in  which  strychnine  proved  more  rapidly  fatal  than  in  the  case 
of  Warner  or  Cook.  M.  Merglielynk  took  in  pills  seven  grains  and  a  half 
of  what  he  supposed  to  be  hydrochlorate  of  quinine.  Violent  convulsions 
came  on,  and  he  died  in  a  quarter  of  an  hour.  His  wife,  not  suspecting 
anything  wrong,  took  a  similar  dose  and  died  in  ten  minutes.  A  pill  con- 
taining a  grain  and  a  half  was  given  to  a  dog,  which  died  under  the  usual 
symptoms  of  poisoning  by  strychnine.  The  supposed  hydrochlorate  of 
quinine  was  then  examined,  and  it  was  found  to  be  largely  mixed  with  strych- 
nine. The  case  of  Madame  Merghelynk  is,  with  one  exception,  the  most 
rapid  on  record.  Gray  refers  to  a  case  which  proved  fatal  in  five  minutes. 
('  Strychnine,'  1872,  p.  55.)  One  of  the  longest  cases  for  duration  was 
that  of  an  adult,  who  died  in  six  hours  from  a  dose  of  three  grains  of 
strychnine.  ('  Guy's  Hosp.  Rep.,'  1857,  p.  483.)  In  1876,  a  case  was  tried 
(Reg.  v.  Silas  Barlow,  alias  Silas  Smith,  C.  C.  C,  Nov.,  1876),  in  which  the 
prisoner  was  convicted  for  the  murder  by  means  of  strychnine  of  a  woman 
with  whom  he  cohabited.  The  poison  was  administered  in  the  form  of 
vermin  killer,  given  in  decoction  of  sarsaparilla.  The  woman  lived  about 
five  hours  and  three-quarters  after  taking  the  poison.  No  strychnine  was 
found  in  the  body  of  the  deceased.  ('  Pharm.  Jour.,'  1876,  Dec.  2,  p.  467.) 
Clover  (p.  453)  survived  about  six  hours.  In  poisoning  by  nux  vomica, 
death  usually  occurs  within  two  hours;  but  Christison  mentions  a  case 
in  which  a  man  died  in  fifteen  minutes  after  taking  a  dose  (op.  cit. 
p.  898).    This  is  probably  the  shortest  period  known. 

Vermin  and  Bisect  Killers. — Although  it  is  difficult  to  procure  strych- 
nine at  a  druggist's  shop,  it  is  extensively  sold  to  the  public  under  the 
name  of  Vermin  Killers,  in  threepenny  and  sixpenny  packets.    Butler  s 
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Vermin  Killer  consists  of  a  mixture  of  flour,  soot,  and  strychnine.  The 
author  found  the  sixpenny  packet  to  weigh  about  a  drachm,  and  to  contain 
from  two  to  three  grains  of  strychnine.  As  the  poison  is  mechanically 
mixed  with  the  other  ingredients,  and  is  manufactured  on  a  large  scale, 
the  proportion  of  strychnine  is  liable  to  variation.  By  the  aid  of  a  lens, 
the  poison  may  be  sometimes  seen  scattered  in  white  particles  through  the 
coloured  powder.  The  threepenny  packet  contains  about  half  the  quantity 
of  strychnine,  but,  as  it  will  be  seen,  quite  sufficient  to  destroy  the  life  of 
an  adult.  In  place  of  soot,  Prussian  blue  is  sometimes  used  as  a  colouring- 
substance.  The  editor  has  found  two  kinds  of  Butler's  Vermin  Killer 
in  commerce  :  in  one  the  poisonous  ingredient  is  carbonate  of  barium 
(carbonate  of  baryta),  and  in  the  other  strychnine.  A  sixpenny  packet 
of  the  latter  weighed  forty-two  grains,  and  yielded  two  grains  and  a 
quarter  of  strychnine.  Another  sixpenny  packet  weighed  sixty-two  grains, 
and  contained  one  grain  and  three-quarters  of  strychnine.  Battle's  Vermin 
Killer  is  a  powder  similar  to  that  of  Butler,  containing  a  fatal  proportion 
of  strychnine,  as  it  is  sold  in  packets.  These  powders  are  a  fertile  source 
of  poisoning  either  through  accident  or  design.  In  Beg.  v.  Vampleiu  (Lincoln 
Autumn  Ass.,  1862),  it  was  proved  that  the  prisoner,  a  girl  under  13  years 
of  age,  had  purchased  one  of  these  powders  at  a  village  shop  and  had 
destroyed  her  master's  infant  with  it.  There  was  also  reason  to  believe 
that  this  girl  had  destroyed  two  infants  by  similar  poisons  in  two  other 
families  where  she  had  acted  as  nurse.  They  had  all  died  suddenly  in  fits. 
A  similar  powder  purchased  for  threepence  at  the  same  shop  consisted  of 
about  thirteen  grains  of  flour,  coloured  with  Prussian  blue  and  mixed  with 
three-quarters  of  a  grain  of  strychnine.  Another  Battle's  powder,purchased 
in  London  for  threepence,  weighed  like  this  about  thirteen  graitis,  and  a 
sixpenny  packet  weighed  twenty-three  grains.  The  editor  found  a  three- 
penny packet  of  Battle's  Vermin  Killer  to  weigh  thirteen  grains,  and 
to  contain  one  grain  and  a  half  of  strychnine  ;  and  a  sixpenny  packet 
weighed  twenty-four  grains,  and  contained  three  grains  and  a  half  of  strych- 
nine. These  vermin  killers  have  caused  death  in  numberless  instances.  A 
few  years  ago  the  facility  with  which  these  poisons  were  sold  to  the  public 
by  grocers,  oilmen,  and  others,  led  to  their  being  scheduled  under  the 
Pharmacy  Act,  1868  ;  so  that  they  can  now  only  be  legally  procured  from 
registered  chemists  and  druggists,  and  with  registration  of  the  sale  in  a 
'  Poisons  Book  '  kept  for  the  purpose.  It  would  be  easy  to  add  many  fatal 
cases  which  have  fallen  Avithin  our  own  knowledge ;  but  they  present 
nothing  out  of  the  usual  course.  The  persons  have  all  died  under  the 
ordinary  symptoms  of  poisoning  by  strychnine,  in  a  well-mai'ked  form. 
The  appearances  in  the  body  were  similar  to  those  seen  in  death  from 
strychnine :  hut  there  is  one  caution  to  be  given  in  reference  to  the  exami- 
nation of  the  stomach.  As  death  is  commonly  rapid  and  there  is  no 
vomiting,  the  colouring  matter,  either  soot  or  Prussian  blue,  should  always 
be  sought  for  in  the  stomach.  Strychnine  may  or  may  not  be  found, 
according  to  the  amount  swallowed  and  the  degree  to  which  absorption 
has  gone  on  during  life.  Some  cases  of  recovery  are  reported.  In  1859,  a 
man  recovered  after  taking  a  whole  packet  containing  nearly  three  grains 
of  strychnine  ('  Ed.  Month.  Jour.,'  1859,  vol.  2,  p.  507)  ;  and  in  1860,  Part 
met  with  an  instance  of  recovery  in  which  a  girl  took  half  a  packet.  In 
these  cases  the  favourable  results  were  probably  due  to  vomiting  excited 
by  emetics.  In  1891,  thirty  deaths  were  registered  in  England  and  Wales 
from  strychnine  and  vermin  killers  containing  strychnine. 

Gibson's  and  Hunter's  Vermin  Killers  (blue)  are  similar  preparations  ; 
Wiggins  Vermin  Killer  'pink)  is  a  weaker  powder. 

Analysis. — Nux  vomica  is  well  known  as  a  flat  round  kernel,  about  the 
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size  of  a  shilling,  covered  with  radiating  silky  fibres,  and  slightly-  raised 
in  the  centre  (figs.  63  and  64).  It  is  of  a  light  brown  colour.  It  is  very 
hard,  brittle,  tough,  and  difficult  to  pulverize.  The  powder  is  of  a 
grey-bixnvn  colour,  like  that  of  liquorice  or  jalap :  it  is  sometimes  met 
with  in  a  coarsely  rasped  state  ;  it  has  an  intensely  bitter  taste.    It  yields 

to  water  and  alcohol,  strychnine, 


Fig.  03. 


Fig.  G4. 


Seeds  of  mix  vomica,  natural  size. 


convex  surface ; 


b.  concave  surface;  c.  hiluni  or  umbilicus. 


brucine,  igasuric  or  strychnic 
acid,  and  some  common  vege- 
table principles.  Heated  on 
platinum-foil,  it  burns  with  a 
yellow  smoky  flame.  Nitric  acid 
turns  it  of  a  dark  orange-red 
colour,  which  is  destroyed  by 
stannous  chloride.  These  pro- 
perties are  sufficient  to  distin- 
guish it  from  various  medicinal 
powders  which  it  resembles.  In 
one  case  of  poisoning  by  this  substance  {Reg.  v.  Wren)  a  quantity  of 
guaiacum  powder  was  mixed  with  the  nux  vomica.  This  so  completely 
changed  the  action  of  nitric  acid,  as  in  the  first  instance  to  create  some 
difficulty  in  identifying  the  substance.  The  analyst  must  be  prepared 
for  these  admixtures  or  adulterations. 

The  aqueous  infusion  or  decoction  is  reddened  by  nitric  acid,  and  is 
freely  precipitated  by  tincture  of  galls.  Ferric  sulphate  gives  with  it  an 
olive-green  tint.  The  fine  silky  fibres  or  hairs  which  cover  the  surface  of 
the  seed  may  be  obtained  by  washing  the  residue  of  the  powder  in  the 
stomach,  or  the  sediment  of  any  liquid  with  which  the  nux  vomica  may 
have  been  fixed.  They  present  a  characteristic  appearance  under  the 
microscope  (see  fig.  66).  As  in  other  poisonous  seeds  or  roots,  the 
strychnine  is  slowly  removed  from  the  powder  by  the  absorbent  vessels  of 
the  stomach,  and  carried  into  the  blood,  until  that  liquid  is  sufficiently 
impregnated  with  the  poison  to  produce  symptoms.  The  powder  itself 
remains,  as  it  is  unalterable  by  the  fluids  of  the  stomach.  Strychnine  may 
be  extracted  from  nux  vomica  by  Stas's  process,  described  at  pp.  460,  461. 


Fig. 


FiS.  65. 


Magnified  view  of  a  section 
of  nux  vomica,  showing 
the  hairs  projecting  from 
the  surface  (Pereira). 

Hairs  of  nux  vomica,  magnified 
124  diameters. 

Stryclmine. — This  alkaloid  may  be  readily  obtained  crystallized  from  an 
alcoholic  solution.  The  crystals  are  very  small,  and  their  form  is  subject 
to  great  variation,  according  to  the  strength  of  the  solution,  the  rapidity 
or  slowness  of  evaporation,  the  presence  of  foreign  matters,  etc.  They  are 
commonly  seen  in  octahedra,  sometimes  lengthened  into  prisms,  bevelled 
at  the  ends,  and  crossing  each  other  at  angles  of  60°  (fig.  67,  p.  459).  There 
are  as  many  as  six  or  eight  varieties  of  crystals,  so  that  too  much  im- 
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portance  must  not  bo  attached  to  their  form.  When  strychnine  is  pro- 
cured from  the  solutions  of  its  salts  by  the  addition  of  ammonia,  it  is  usually 
deposited  in  long  slender  prisms  (fig.  68). 

1.  Strychnine  is  white,  of  an  intensely  bitter  taste,  even  when  it  forms 
only  l-30,000th  part  of  a  solution.    2.  When  strongly  heated  on  platinum,, 


Fig.  «7.  .  Fig.  68. 


Various  loruis  of  crystals  oi  strychnine,  Crystals  of  strychnine,  obtained  by  add- 

as  they  were  obtained  from  an  alcoho-  ing  ammonia  to  the  sulphate,  magni- 

lic  solution,  magnified  121  diameters.  tied  124  diameters. 


it  melts,  and  burns  like  a  resin  with  a  black  smoky  flame ;  in  a  close 
tube  it  yields  ammonia.  3.  It  is  not  perceptibly  dissolved  by  cold  water, 
requiring  7000  parts  for  its  solution.  4.  It  is  easily  dissolved  by  acids,  and 
is  precipitated  from  its  concentrated  solutions  by  potash  or  ammonia,  in 
both  of  which  it  is  insoluble.  5.  Strong  nitric  acid  imparts  to  commercial 
strychnine  a  pale  reddish  colour,  owing  to  the  presence  of  brucine. 
6.  Sulphuric  acid  produces  no  apparent  change  in  it  :  but  when  to  the 
mixture  a  small  crystal  of  either  bichromate  of  potassium,  ferricyanide  of 
potassium,  or  a  small  quantity  of  black  oxide  of  manganese  or  of  peroxide 
of  lead  is  added,  series  of  beautiful  blue,  violet,  and  purple  colours  appear, 
which  pass  rapidly  to  a  light  red  tint.  Among  these  substances,  black 
oxide  of  manganese  will  be  found  preferable.  By  reason  of  its  insolubility, 
it  imparts  no  colour  to  the  liquid  if  strychnine  is  absent ;  and  if  the 
alkaloid  is  present  it  slowly  brings  out  the  colours,  so  that  there  is  time 


Fig.  G9.  Fig.  70. 


Crystals  of  sulphocyanide  of  strychnine,  Crystals  of  chromate  of  strychnine, 

magnified  12t  diameters.  magnilied  124  diameters. 


to  make  full  observation.  The  hydrated  or  precipitated  oxide  may  be 
used  in  place  of  the  anhydrous  compound.  Permanganate  of  potassium 
has  been  recommended  as  a  substitute  for  the  oxide,  but  it  is  objectionable 
on  account  of  its  solubility,  and  of  its  being  itself  coloured.  Letheby 
suggested  the  use  of  a  small  galvanic  battery  for  the  production  of  the 
coloured  reaction.    In  this  case  sulphuric  acid  only  is  required.    It  pre^ 
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sents  no  practical  advantage  over  the  use  of  oxide  of  manganese.  7. 
Sulphbmolybdic  and  iodic  acids  produce  no  change  of  colour  in  strychnine, 
and  thus  distinguish  it  from  morphine. 

The  salts  of  strychnine  are  very  soluble  in  water,  and  these  solutions 
give  crystalline  precipitates  with  a  large  number  of  substances.  The 
alkalies  and  alkaline  carbonates,  if  diluted,  precipitate  the  alkaloid  in 
slender  prisms  (see  fig.  (39,  p.  459).  Snlphocyanide  of  potassium, 
ferricyanide  of  potassium,  nitroprusside  of  sodium,  and  chromate  of 
potassium  furnish  with  it  well-defined  prismatic  crystallizations.  In  the 
last  case  the  crystals  are  stellated  and  of  a  yellow  colour.  Two  of  these 
groups  will  be  found  delineated  in  figs.  69  and  70,  p.  459.  Chromate 
of  strychnine  may  be  also  produced  by  adding  bichromate  of  potassium  to 
a  dialysed  liquid  containing  strychnine.  On  draining  the  crystals,  drying 
them,  and  adding  sulphuric  acid,  the  colour  reactions  are  at  once  brought 
•out.  Picric  (carbazotic)  acid  is  even  a  more  delicate  precipitant  of  a 
solution  of  strychnine.  It  gives  small  tufts  or  groups  of  stellated  crystals. 
Sulphocyanide  of  strychnine  in  crystals  may  be  produced  in  solutions  con- 
taining not  less  than  l-7000th  part  of  strychnine.  Filhol  recommends  as 
delicate  precipitants  of  solutions  of  strychnine,  chlorine  and  auric  chloride, 
taking  care  that  there  is  no  alcohol  in  the  liquid  to  be  tested.  Auric 
chloride  slowly  precipitates,  in  a  crystalline  form,  even  the  l-650th  part 
of  a  grain  of  strychnine.  When  these  precipitates,  drained  of  water,  are 
treated  with  concentrated  sulphuric  acid,  they  are  dissolved,  and  to  this 
mixture  a  crystal  of  bichromate  of  potassium  may  be  added  to  bring  out 
the  blue  colouration  peculiar  to  strychnine. 

Strychnine  has  been  fatally  mistaken  for  santonin  ('Lancet,'  1870,  I. 
p.  598),  salicin,  and  jalapin,  and  has  thus  caused  death  on  several  occasions. 


Fig.  71.  Fig.  72. 


Crystals  of  salicin,  magnified  124  Crystals  01  santonin,  magnified  124 

diameters.  diameters. 


-Jalapin  does  not  crystallize,  and  the  crystalline  forms  of  santonin  and  salicin 
;are,  as  shown  in  figs.  71  and  72,  very  different  from  those  of  strychnine. 

These  two  vegetable  principles  differ  from  strychnine  in  their  pro- 
perties. When  heated  in  close  tubes,  they  give  off  acid  vapours.  Salicin 
is  soluble  in  water.  Santonin  is  not  soluble  in  water,  but  is  dissolved  by 
alcohol.  Tannic  acid  and  the  chloriodide  of  potassium  and  mercury  do  not 
precipitate  the  solutions,  while  they  readily  precipitate  those  of  strychnine. 
Nitric  acid  has  no  effect  upon  either,  while  sulphuric  acid,  which  does  not 
change  santeaaisi,  gives  a  pink  colour  to  salicin.  The  crystals  of  santonin 
closely  resemble,  in  microscopical  appearance,  those  of  salicin,  but  they  are 
distinguished  from  salicin  and  from  alkaloids  by  acquiring  a  brilliant  yellow 
■colour  on  exposui'e  to  sunlight,  without  undergoing  any  change  of  form. 
In  Organic  mixtures  the  process  suggested  by  Stas,  but  somewhat 
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modified,  is  generally  preferred  for  the  separation  of  this  poison.  The 
principle  of  its  operation  consists  in  dissolving  the  strychnine  by  a  gentle 
heat  out  of  the  tissue  or  organ,  previously  pulped  or  finely  cut  up,  by  means 
of  rectified  spirit  of  wine  mixed  with  a  small  quantity  of  tartaric  acid. 
The  liquid  is  strained,  and  the  residue  well  pressed  and  washed  with 
alcohol :  the  acid  solution  of  strychnine  thus  obtained  is  evaporated  at  a 
low  temperature  to  dryness.    The  residue  is  exhausted  with  absolute 
alcohol,  filtered,  and  the  filtrate  again  evaporated  to  dryness  at  a  low 
temperature.    The  residue  is  now  taken  up  with  water,  filtered,  and  the 
liquid  shaken  two  or  three  times  with  ether,  and  this  is  pipetted  off.  The 
aqueous  liquid  is  then  neutralized  by  an  alkali — carbonate  of  sodium  or  am- 
monium— the  latter  being  in  some  respects  preferable,  and  a  slight  excess  of 
the  alkali  is  added.    The  alkaline  liquid  is  then  shaken  in  a  long  stoppered 
tube,  with  twice  its  volume  of  ether  or  chloroform,  or  a  mixture  consisting 
of  four  parts  of  ether  and  one  of  chloroform.     These  liquids  dissolve  the 
strychnine  set  free  by  the  alkali.    The  ethereal  solution  is  separated  from 
the  watery  liquid  by  a  pipette  or  by  a  stoppered  tube,  and  submitted  to 
spontaneous  evaporation,  when,  if  strychnine  is  present,  the  alkaloid  will 
be  obtained,  but  generally  associated  with  oily  and  other  organic  matters, 
which  interfere  with  the  production  of  crystals.    The  impure  residue  left 
by  the  ether  is  heated  in  a  water-bath,  with  a  few  drops  of  strong 
sulphuric  acid :  this  destroys  the  organic  matter  Avithout  materially 
affecting  the  strychnine.    Water  is  added,  and  the  acid  liquid  is  filtered, 
neutralized  by  ammonia,  and  again  treated  with  ether,  when  strychnine 
will  be  obtained  in  small  and  slender  prisms.    The  crystals,  after  an  ex- 
amination by  the  microscope  (see  fig.  68,  p.  45l>),  are  treated  with  sulphuric 
acid  and  black  oxide  of  manganese,  and  the  colour  reactions  of  strych- 
nine, if  the  alkaloid  is  present,  will  then  appear.   By  this  method  strychnine 
may  be  detected  in  the  organs  of  a  person  who  has  died  from  this  poison, 
although  the  organs  are  in  a  highly  putrescent  state.    The  process  of 
dialysis  (p.  219)  will  allow  of  the  separation  of  strychnine  when  combined 
with  acids  and  in  a  state  of  solution,  from  blood,  mucus,  and  other  viscid 
organic  matters  found  in  the  stomach.    On  three  or  four  occasions  it  has 
been  detected  in  exhumed  bodies — in  the  case  of  Clover  (see  p.  453) 
,  six  months  after  burial.    The  liquid  containing  the  salt  of  strychnine 
may  be  tested  by  evaporating  a  few   drops  and  applying  the  colour 
test.    If  thus  found  to  be  present,  it  may  be  neutralized  by  ammonia 
or  potash  and  shaken  with  ether  or  chloroform  in  order  to  obtain  pure 
strychnine.    The  dialytic  process  of  separation  has  been  successfully 
carried  out  by  Gray.    The  reader  will  find  in  his  essay  on  strychnine  a  full 
account  of  the  method  of  employing  this  process  for  the  detection  of  the 
poison  in  organic  liquids  and  the  •  best  modes  of  applying  the  tests. 
('  Strychnia,'  by  St.  Clair  Gray,  Glasgow,  1872,  p.  75.)    In  all  cases  the 
physiological  test  should  be  used  to  supplement  the  chemical  tests  for 
strychnine.    A  frog  may  be  employed  for  this  purpose. 

The  reader  will  find  an  account  of  the  processes  for  strychnine  in 
organic  solids  and  liquids  in  some  papers  published  by  Wbrmley,  in  his- 
'  Micro-Chemistry  of  Poisons,'  2nd  ed.,  New  York,  1885,  p.  586.  He 
describes  a  case  in  which,  from  a  misapplication  of  the  process,  strychnine 
was  sworn  to  be  present,  when,  from  the  chemical  method  pursued,  the 
alkaloid  could  not  possibly  have  been  separated  ;  and  two  instances  fell 
within  the  author's  own  knowledge,  where  the  colours  produced  by  sulphu- 
ric acid  and  bichromate  of  potassium,  on  the  concentrated  and  dry  organic 
contents  of  the  stomach,  Avere  referred  to  strychnine,  when  they  were  really 
due  to  the  decomposition  ef  the  substances  employed  in  contact  with 
organic  matter.  In  one  case  the  editor  found  strychnine  where  a  previous 
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analyst  had  confounded  the  alkaloid  with  veratrine.  The  detection  of 
this  poison  in  the  stomach  or  the  tissues,  will  depend  on  the  same 
conditions  as  those  observed  in  other  cases  of  poisoning.  If  a  person 
takes  a  large  dose  and  dies  quickly,  a  residuary  portion  may  be  readily 
found.  In  Beg.  v.  Burke  (Clonmel  Summer  Ass.,  1862),  the  prisoner 
administered  strychnine  to  his  wife  in  Epsom  salt.  She  died  in  about 
half  an  hour  under  the  usual  symptoms.  More  than  three  grains  of  the 
poison  were  extracted  from  the  contents  of  the  stomach.  If  a  small 
•dose  has  been  taken,  and  the  person  has  survived  some  hours,  it  is  possible 
that  none  will  remain  in  the  stomach.  A  decomposed  state  of  the  viscera 
and  their  contents  does  not  appear  to  interfere  with  the  detection  of  this 
poison.  It  has  been  suggested  that  the  presence  of  morphine  countei'acts 
the  colour  tests :  but  unless  in  admixture  with  the  strychnine  in  large 
proportion,  this  is  not  probable.  Besides,  in  Stas's  process,  the  morphine 
is  scarcely  dissolved  by  ether. 

Persons  have  died  from  strychnine,  and  no  trace  of  the  poison  has  been 
found  in  the  body.  In  a  case  of  poisoning  by  this  alkaloid,  which  was  the 
subject  of  a  trial  for  murder  in  1861,  Reese  made  separate  analyses  of  the 
contents  of  the  stomach  and  the  contents  of  the  intestines,  as  well  as  of 
the  tissues,  and  each  one  of  these  was  repeated  to  avoid  error.  Tet  there 
was  no  evidence  of  the  presence  of  strychnine  by  the  bitter  taste  of  the 
final  extract,  or  by  the  colour  tests.  The  witness,  by  a  comparative  experi- 
ment, satisfied  himself  that  he  could  detect  the  half-millionth  of  a  grain 
<('  Amer.  Jour.  Med.  Sci.,'  Oct.,  1861,  p.  409),  but  in  this  power  of  detecting 
so  small  a  quantity  of  strychnine  in  a  pure  state  he  had  already  been 
anticipated  by  Copney  (' Pharm.  Jour.,'  July,  1856,  p.  24).  In  Reese's 
•case,  the  quantity  taken  was  unknown,  the  woman  lived  five  or  six  hours, 
and  the  body  was  not  examined  until  six  weeks  after  death.  A  small  but 
fatal  dose,  and  the  duration  of  the  case,  will  sufficiently  account  for  the 
^negative  results  without  resorting  to  any  other  hypothesis.  In  the  case 
of  Mrs.  Salter,  who  died  from  a  dose  of  strychnine  in  1869,  death  probably 
took  place  within  two  or  three  hours,  but  the  most  careful  examination 
•made  of  the  stomach  and  liver  by  Horsley,  led  to  a  negative  result. 
Strychnine,  in  the  opinion  of  all  the  medical  witnesses,  was  the  cause  of 
•death,  but  no  trace  of  strychnine  could  be  detected  in  the  body  by  one  well 
qualified  to  detect  it.  There  was  some  reason  to  think  that  the  poison  had 
been  taken  in  solution,  but  even  under  these  circumstances  it  must  have 
been  rapidly  absorbed,  diffused,  and  eliminated.  In  the  case  of  Silas 
Barlow  (see  p.  456)  Bernays  found  no  strychnine  in  the  body,  beyond  a 
rtrace  in  the  stomach.  The  woman  had  survived  the  administration  of  the 
poison  nearly  six  hours. 

When  death  has  been  caused  by  small  doses  applied  under  the  skin,  the 
poison  may  not  be  found  in  the  tissues.  The  following  experiment  was 
performed  in  May,  1864.  One-eighth  of  a  gi*ain  of  acetate  of  strychnine 
in  coarse  powder,  was  placed  in  the  subcutaneous  tissue  of  the  neck  of  a 
rabbit.  In  nine  minutes  the  animal  was  seized  with  a  sudden  convulsion 
and  fell  on  its  side :  its  fore  and  hind  legs  were  rigidly  stretched  out,  and 
its  body  passed  into  a  state  of  opisthotonos.  It  had  a  succession  of  fits, 
and  died  in  one  of  them  twenty  minutes  after  the  commencement  of  the 
symptoms.  One-half  of  the  powdered  acetate  was  still  found  in  the  wound, 
showing  that  the  rabbit  had  been  killed  by  the  l-16th  of  a  grain.  Of  course 
the  residuary  strychnine  was  easily  detected  in  the  wound  :  it  was  plainly 
visible  to  the  eye.  On  applying  Stas's  process  to  the  heart,  as  well  as  the 
blood  and  the  liver,  the  tests  failed  to  indicate  the  slightest  trace  of  the 
alkaloid.  The  ethereal  liquid  left  no  crystalline  residue  of  any  kind.  This 
iresult  does  not  show  that  strychnine  is  not  absorbed,  but  it  proves  that 
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under  certain  conditions  it  has  not  been  detected  in  the  organs  of  the  body, 
in  cases  in  which,  beyond  all  doubt,  it  has  destroyed  life.  In  instances  in 
which  death  has  been  caused  by  nux  vomica,  which  contains  only  one  and 
a  half  per  cent,  of  strychnine,  the  alkaloid  has  not  been  found  deposited 
in  the  tissues. 

The  following  case  shows  the  rapidity  with  which  the  poison  may  be 
diffused  and  deposited  in  the  tissues,  when  a  large  dose  has  been  taken. 
A  strong  healthy  man,  set.  43,  placed  upon  his  dry  tongue,  at  10  p.m.,  a 
powder  which  contained  six  grains  of  Dover's  powder  and  five  grains  of 
strychnine  (dispensed  by  mistake  for  five  grains  of  James's  powder).  He 
.  omplained  of  a  bitter  taste,  asked  for  an  orange,  and  found,  on  suck- 
ing this,  that  it  increased  the  bitterness — the  acid  juices  of  the  orange 
dissolved  the  strychnine,  and  thus  favoured  its  early  absorption.  In  fifteen 
minutes  he  went  to  bed — twitchings  of  the  muscles  then  came  on,  and  the 
patient,  from  previous  experience  in  taking  strychnine  as  a  medicine,  was 
fully  aware  of  the  cause  of  the  synxptoms.  He  complained  of  his  bowels 
being  drawn  up ;  he  drew  his  knees  up  as  if  to  his  mouth,  gave  a  yell,  seized 
a  friend  who  was  standing  by,  and  became  apparently  unconscious  (ex- 
hausted) for  about  five  minutes.  He  then  revived,  but  in  a  few  minutes 
was  again  seized  with  a  violent  convulsion  of  a  tetanic  character,  and  he 
died  in  two  or  three  minutes  afterwards,  a  little  over  half  an  hour  after 
taking  the  powder.  Owing  to  a  spasmodic  closure  of  the  jaws,  he  was  able 
to  speak  only  for  a  few  minutes  at  a  time ;  he  was  rational,  but  seemed 
to  be  in  great  terror.  An  inspection  was  made  thirty-six  hours  after 
death,  when  the  body  was  found  to  be  unusually  warm.  The  back  and 
lower  parts  were  much  discoloured,  but  the  discoloration  was  easily 
removed  by  pressure,  indicating  a  fluid  state  of  the  blood.  The  lower 
jaw  was  slightly  drawn  up,  the  body  straight,  not  arched ;  the  fingers 
slightly  flexed,  not  clenched  ;  the  thumbs  were  fixed,  but  not  bent  into 
the  palms  of  the  hands.  On  opening  the  head,  the  scalp  was  found 
very  much  gorged  with  fluid  blood.  The  membranes  of  the  brain  were 
also  much  congested,  as  well  as  the  blood-vessels  of  the  brain  generally. 
There  was  no  clot  or  coagulum,  but  a  quantity  of  serous  fluid  escaped 
from  the  surface.  There  was  no  softening  of  the  substance  of  the  brain 
or  spinal  cord.  The  lungs  were  healthy,  but  dark-coloured  from  engorge- 
ment with  blood  ;  the  heart  was  empty,  and  its  structure  was  soft;  the 
liver  was  healthy ;  the  spleen  was  gorged  with  fluid  blood ;  the  kidneys 
were  congested.  The  other  organs  presented  no  appearance  calling  for 
notice.  Edwards  found  strychnine  in  the  stomach,  the  quantity  being 
estimated  at  about  one  grain.  He  also  found  the  poison  in  the  tongue 
and  the  liver.  He  sent  to  the  author  a  portion  of  the  liver,  one  kidney, 
and  six  ounces  of  blood.  They  were  in  a  putrescent  state,  and  when 
examined  about  three  months  after  death,  eight  ounces  of  the  liver 
yielded,  by  the  process  above  described,  prismatic  crystals  of  strychnine, 
producing  the  usual  colour-reactions  with  sulphuric  acid  and  peroxide  of 
manganese,  as  well  as  with  bichromate  of  potassium.  The  quantity  of 
strychnine  thus  obtained  was  small.  The  kidney  and  the  blood  did  not 
give  results  on  which  any  reliance  could  be  placed.  This  case  shows 
that  a  large  dose  of  strychnine,  rendered  soluble,  will  destroy  life  in  half 
an  hour — that  within  this  short  time  four-fifths  may  be  removed  from 
the  stomach,  or  at  least  not  be  discoverable  there  by  careful  chemical 
analysis  after  death — that  in  half  an  hour  the  poison  may  be  distributed 
through  the  body  and  deposited  in  the  soft  organs,  although  no  satis- 
factory evidence  of  its  presence  could  be  obtained  from  less  than  half  a 
pound  of  animal  matter.  The  strychnine  found  in  the  tongue  was 
probably  a  portion  of  the  powder  swallowed,  which  still  remained  there. 
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It  may  be  further  remarked  that,  although  the  deceased  took  in  the 
powder  6-10ths  of  a  grain  of  opium,  no  morphine  was  present  in  the 
crystalline  residue  obtained  from  the  liver.  (For  additional  facts  and 
cases  connected  with  this  question,  see  '  Guy's  Hosp.  Rep.,'  Oct.,  1856r 
p.  326,  and  '  On  Poisons,'  2nd  edit.  1859,  pp.  70,  788.) 

In  Casper's  case  (p.  453)  the  deceased  admitted  that  he  had  taken 
between  five  and  six  grains  of  strychnine.  He  lived  three  hours  and  a 
half,  and  on  analysis  Sonnenschein  procured  from  the  stomach  three 
grains  of  the  poison.  He  did  not,  however,  succeed  in  extracting  any 
from  the  blood  or  tissues. 

In  those  inspections  in  which  there  has  been  such  criminal  interference,, 
or  culpable  neglect,  as  in  that  of  J.  P.  Cook,  the  only  course  for  an  analyst 
is  to  seek  for  the  poison  in  the  tissue.  This  case  settled  nothing  in 
reference  to  the  presence  or  absence  of  strychnine  in  the  body  of  a  person 
poisoned  by  this  substance.  Except  the  actual  destruction  of  the  stomach 
itself,  everything  had  been  done  which  could  be  done  in  order  to  render 
a  chemical  analysis  fruitless.  It  cannot  therefore  be  taken  as  a  fair 
precedent  in  any  sense  for  the  results  of  a  proper  medico-legal  research 
in  poisoning  by  strychnine.  In  an  analysis  of  this  case  by  Casper  (Horn's 
'  Vierteljahrssch.,'  Juli,  1864,  p. '26),  not  only  are  the  chemical  results 
regarded  as  negative,  by  reason  of  the  gross  mismanagement  of  those 
who  inspected  the  body,  but  the  post-mortem  appearances  themselves,  for 
a  similar  reason,  are  considered  as  throwing  no  light  upon  the  effects  of 
strychnine  on  the  body.  One  of  the  medical  witnesses  for  Palmer  could 
see  in  the  whole  case  nothing  but  angina  pectoris,  another  only  epilepsy, 
with  '  tetanic  complications,'  and  a  third  admitted  death  from  poison,  but 
not  from  strychnine.  Assuming  that  there  had  not  been  a  criminal  inter- 
ference with  the  dead  body  on  the  part  of  the  prisoner  Palmer,  the  position 
assumed — that  strychnine,  if  a  cause  of  death,  must  always,  and  under  all 
circumstances,  be  found  in  the  dead  body,  is  incorrect.  Its  detection  in 
the  body,  properly  verified,  is  a  proof  that  it  has  been  taken;  the  symptoms 
in  their  commencement,  progress,  and  termination  will  furnish  irrefragable 
proof  that  it  has  acted  as  a  poison  ;  but  its  non-detection  does  not  prove 
that  it  has  not  destroyed  life,  or,  in  the  words  of  Casper,  'Das  Nichtaufnnden 
des  Giftes  allein  kann,  aber  niemals  einen  Gegenbeweis  abgehen.' 

For  a  more  complete  history  of  the  medical  facts  in  the  memorable 
case  of  Cook  the  author  referred  the  reader  to  a  paper  on  '  Poisoning  by 
Strychnia,'  'Guy's  Hosp.  Rep.,'  1856;  '  Pharm.  Jour.,'  July,  1856,  p.  6 
(from  the  pen  of  the  late  Jacob  Bell).  The  most  able  legal  analysis  of  it 
by  any  English  writer  which  the  author  saw,  was  published  by  Stephen, 
in  his  '  General  View  of  the  Criminal  Law  of  England,'  1863,  p.  357.  Of 
the  foreign  reports,  one  by  Tardieu  in  the  '  Ann.  d'Hyg.'  for  1856,  2, 
371,  and  1857,  1,  132,  and  the  other  by  Casper  in  Horn's  '  Viertel- 
jahrsschr.  for  ger.  Med.'  etc.,  1864,  2,  p.  1,  are  the  most  correct  in  their 
medical  and  medico-legal  details. 

The  editor  of  this  edition  of  this  work  believes  that  much  smaller 
quantities  of  strychnine  may  be  detected  when  mixed  with  organic  matters 
than  the  author  (Taylor)  admitted  ;  and  that,  with  improved  methods 
of  analysis,  which  cannot  here  be  given  in  detail,  strychnine  can  hardly 
fail  to  be  detected  in  the  body  in  any  case  of  poisoning  by  this  alkaloid 
proving  fatal  within  a  couple  of  hours.  As  a  rule,  it  may  be  readily 
detected  in  the  urine  during  the  course  of  a  case  of  strychnine  poisoning  ; 
and  also  when  the  alkaloid  is  being  given  only  in  ordinary  medicinal  doses. 
That  strychnine  is  absorbed  into  the  blood  unchanged  is  incontestable 
proved  by  the  experiments  of  Vulpian,  who  killed  a  dog  by  transfusing 
into  its  veins  the  blood  of  another  strychnized  animal.  Strychnine 
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resists  decomposition  to  a  greater  extent  than  the  other  common 
alkaloids,  and  hence,  when  given  in  large  doses,  is  often  detected 
in  the  exhumed  bodies  of  animals.  The  editor  extracted  l-16th  grain 
from  two  pounds  -  of  the  exhumed  viscera  of  a  woman  (Matilda 
Clover)  more  than  six  months  after  burial,  although  the  deceased  had 
survived  the  administration  of  the  poison  for  six  hours.  There  is,  so  far 
as  he  is  aware,  no  other  recorded  case  of  the  detection  of  strychnine  in 
this  country  after  exhumation,  though  two  cases  are  recorded  on  the 
Continent  of  its  detection  after  exhumation  of  human  remains.  (Beg.  v. 
Neill,  C.  C.  C,  Oct.,  1892.) 

Strychnine  in  Organic  Solids. — From  the  vermin  killers  of  Butler  and 
Battle,  the  strychnine  may  generally  be  readily  sepai'ated  by  means  oE 
alcohol,  and  procured  in  a  crystalline  form  for  the  application  of  tests.  If 
the  vermin  killer  is  coloured  with  Prussian  blue,  one  or  two  drops  of 
sulphuric  acid  will  remove  the  colour  from  the  separated  alkaloid,  and 
black  oxide  of  manganese  may  be  added.  The  colour  reactions  are  then 
as  well  marked  as  with  pure  strychnine. 

The  alkaloids  strychnine  and  brucine  maybe  detected  in  the  powder  of 
nux  vomica  by  the  following  process : — Digest  the  powder  in  a  small 
quantity  of  diluted  sulphuric  acid  by  a  water-bath  heat.  The  substance 
should  be  well  stirred  with  the  diluted  acid,  which,  after  a  short  time, 
completely  carbonizes  it.  The  mass  is  heated  to  dryness,  then  treated  with 
a  small  quantity  of  distilled  water  and  filtered,  by  which  an  acid  liquid  of 
a  pale  sherry  colour  is  obtained.  On  neutralizing  this  liquid  with  potash 
or  ammonia,  and  agitating  it  with  twice  its  volume  of  ether,  the  strychnine 
is  separated,  and  may  be  obtained  crystallized  by  the  evapox^ation  of  the 
ethereal  solution.  The  strychnine  may  also  be  obtained  by  dialysis.  Ten 
grains  of  nux  vomica,  equal  to  3-10th  grain  of  strychnine,  gave  satisfactory 
results.  Prismatic  crystals  were  procured  which  gave  the  appropriate 
reactions  with  the  colour  tests.  Brucine  was  also  detected  by  the  action 
of  nitric  acid  on  the  crystals. 

In  cases  in  which  the  poison  is  contained  in  pills  or  powders,  having 
much  organic  matter  soluble  in  alcohol,  it  will  be  advisable  to  employ 
either  dilute  or  concentrated  fulphuric  acid.  It  is  a  remarkable  fact  that 
strychnine  itself  is  not  acted  on  in  the  same  degree  by  sulphuric  acid  as 
ordinary  organic  matters,  or  even  other  poisonous  alkaloids. 


Brucine  oh  Bkucia. 


Fig.  73. 


Brucine  is  an  alkaloid  generally  associated  with  strychnine.  It  is  con- 
tained in  the  seeds  of  nux  vomica,  and  more 
abundantly  in  the  bark  of  the  tree.  It  is 
not  so  powerful  a  poison  as  strychnine,  but 
the  symptoms  which  it  produces  are  similar. 
It  is  considered  to  have  from  l-12th  to 
l-40th  the  strength  of  strychnine.  It  is  not 
affected  by  the  colour  tests  employed  for  the 
detection  of  strychnine,  and  it  acquires  an 
intense  red  colour  on  the  addition  of  nitric 
acid,  and  this  is  changed  to  a  violet  on  the 
addition  of  stannous  chloride.  It  is  more 
soluble  in  water  than  strychnine,  and  has  a 
similar  bitter  taste.  Hydrochloric  and  iodic 
acids  produce  in  it  no  change,  either  in  the 
cold  or  when  heated.  Sulphuric  acid  usually 
gives  to  it  a  pink  red  colour  without  carbonizing  it,  owing  to  the  presence 
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Crystals  of  sulphate  of  brucine, 
magnified  124  diameters. 
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of  a  trace  of  nitric  acid  in  the  acid ;  sulphomolybdic  acid  does  the  same, 
hut  the  red  colour  changes  to  greenish-brown  and  ultimately  to  blue-black. 
The  sulphate  of  brucine  crystallizes  in  well-defined  prisms  truncated  at 
the  ends.    They  are  larger  and  longer  than  the  prisms  of  strychnine. 


(CEREBRO-SPINAL  AND  CARDIAC  POISONS.) 

CHAPTER  31. 

conium  maculatum.     hemlock — conine — water-parsnip — cicdta  virosa  

(enanthe  crocata — ethusa  cynapium — lobelia  foxglove"  digitalin. 

aconite,  or  monkshood.   aconitine — colaine  quinine  paraldehyde  

sulphonal. 

Common  or  Spotted  Hemlock  (Conium  macdlatum). 

This  is  a  well-known  hedge-plant,  which  grows  abundantly  in  most  parts  of 
Great  Britain.  Its  poisonous  properties  reside  in  the  seeds,  leaves,  and  roots. 

Symptoms  and  Effects. — -The  effects  produced  by  hemlock  have  not  been 
uniform  ;  in  some  instances  there  have  been  stupor,  coma,  and  slight  con- 
vulsions ;  while  in  other  cases,  the  action  of  the  poison  has  been  chiefly 
manifested  on  the  spinal  marrow — i.e.  it  has  produced  paralysis  of  the 
muscular  system.  The  poisonous  effects  usually  set  in  early  and  advance 
somewhat  rapidly.  A  peculiar  muse  alar  debility  sets  in  ;  the  lower  limbs 
become  weak,  and  eventually  paralyzed  ;  the  paralysis  advances  upwards, 
eventually  reaching  the  respiratory  muscles.  There  is  dyspnoea,  anxiety 
in  the  region  of  the  heart,  and  towards  the  close  of  life  convulsions,  con- 
sciousness being  previously  intact.  The  pupils  are  dilated,  though  not  to 
the  same  extent  as  when  a  solanaceous  plant  has  been  taken.  When  the 
respiration  is  affected  there  is  marked  blueness  of  the  surface  of  the  body. 
A  man  ate  a  large  quantity  of  hemlock-plant,  by  mistake  for  parsley.  In 
from  fifteen  to  twenty  minutes  there  was  loss  of  power  in  the  lower  ex- 
tremities :  but  he  apparently  suffered  no  pain.  In  walking,  he  staggered 
as  if  he  was  drunk ;  at  length  his  limbs  refused  to  support  him,  and  he 
fell.  On  being  raised,  his  legs  dragged  after  him,  and  when  his  arms 
were  lifted  they  fell  like  inert  masses,  and  remained  immovable.  There 
was  complete  paralysis  of  the  upper  and  lower  extremities  within  two  hours 
after  he  had  taken  the  poison.  There  was  a  loss  of  the  power  of  swallow- 
ing, and  a  partial  paralysis  of  sensation,  no  convulsions,  but  only  slight 
occasional  motions  of  the  left  leg ;  the  pupils  were  fixed.  Three  hours 
after  eating  the  hemlock,  the  respiratory  movements  had  ceased.  Death 
took  place  in  three  hours  and  a  quarter ;  it  was  evidently  caused  by  gradual 
asphyxia  from  paralysis  of  the  muscles  of  respiration ;  but  the  intellect 
was  perfectly  clear  until  shortly  before  death.  On  inspection,  there  was 
slight  serous  effusion  beneath  the  arachnoid  membrane.  The  substance 
of  the  brain  was  soft ;  on  section  there  were  numerous  bloody  points, 
but  the  organ  was  otherwise  healthy.  The  lungs  were  gorged  with  dark 
fluid  blood ;  the  heart  was  soft  and  flabby.  The  stomach  contained  a 
green-coloured  pulpy  mass  resembling  parsley.  The  mucous  coat  was 
much  congested,  especially  at  its  greater  end  :  here  there  were  numerous 
extravasations  of  dark  blood  below  the  membrane,  over  a  space  of  about 
the  size  of  the  hand.  The  intestines  were  healthy,  here  and  there  present- 
ing patches  of  congestion  in  the  mucous  coat.  The  blood,  throughout  the 
body,  was  fluid  and  of  a  dark  colour.  A  portion  of  the  green  vegetable 
pulp  was  identified  as  part  of  the  leaves  of  the  Conium  maculatum.  Some 
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of  the  leaves  bruised  in  a  mortar  with  a  solution  of  potash,  gave  out  the 
peculiar  odour  of  the  alkaloid  conine  (conia).  ('Ed.  Med.  and  S.J.,' 
July,  1845,  p.  16!).) 

In  a  case  which  was  the  subject  of  a  trial  for  murder  (Beg.  v.  Bowyer, 
Ipswich  Sum.  Ass.,  1848),  the  child  died  in  one  hour  after  swallowing  part 
of  a  teacupful  of  a  decoction  of  hemlock,  alleged  to  have  been  administered 
by  the  mother.  The  child  sipped  the  decoction,  until  it  lost  the  power  of 
holding  the  cup  ;  it  became  insensible  and  paralyzed,  and  died  in  the  chair 
in  a  sitting  posture.  There  were  no  morbid  appearances,  and  no  hemlock 
leaves  were  found  in  the  stomach,  these  having  subsided  in  the  cup.  The 
child  had  been  poisoned  by  the  upper  stratum  of  clear  liquid.  The  mother 
was  acquitted  for  want  of  proof  of  administration,  the  death  of  the  child 
having  taken  place  in  secrecy. 

A  medical  electrician  suffering  from  facial  spasm  took,  beginning  four 
hours  after  the  last  of  a  previous  series  of  divided  doses  of  a  fluid  extract 
of  conium  amounting  in  the  aggregate  to  one  hundred  and  eighty  drops,  at 
4.10,  4.40,  and  5.15  p.m.,  fifty  minims  (one  hundred  and  fifty  in  all)  of 
'  Squibb's  Fluid  Extract.'  The  first  dose  produced  dizziness  and  muscular 
relaxation ;  the  second,  great  muscular  weakness,  inability  to  stand,  and 
thickening  of  speech,  without  relief  of  the  spasm  ;  the  third,  immediately, 
some  nausea,  and  tremors  about  the  chest.  At  6.10  p.m.  there  were  nausea, 
intense  muscular  weakness,  partial  dropping  of  the  eyelid  (ptosis,  a  common 
symptom),  double  vision,  and  great  difficulty  of  speech.  The  pulse  was  60. 
Shortly  after  this  he  became  unable  either  to  speak  or  to  swallow.  He 
made  signs  for  electricity,  and,  on  being  asked  whether  the  direct  or  the 
faradic  current,  indicated  the  latter,  and  also  the  place  of  application  of 
the  electrodes,  but  was  unable  to  hold  one  of  the  latter.  Shortly  after 
this  he  dropped  back  dead.    ('  The  Sanitarian,'  June,  1875.) 

Analysis. — Hemlock  is  known  from  most  other  plants  which  resemble 


Fig.  75. 


Leaf  (if  common  hemlock. 


it  by  its  large  round  smooth  stem,  with  dark  purple  spots.  The  leaves  are 
of  a  dark-green  colour,  smooth  and  shining.  Every  portion  of  the  plant 
has  a  peculiar  and  disagreeable  smell  when  rubbed  or  bruised,  resembling 
cats'  urine,  or,  according  to  some,  the  odour  of  mice.  It  is  strongly 
brought  out  when  the  stem,  leaves,  or  seeds  are  rubbed  with  a  solution  of 


468 


HEBILOCK.     LEAVES  AND  SEEDS. 


caustic  potash.  We  give  an  illustration  of  the  seeds  of  hemlock,  which, 
are  peculiar  in  their  form,  and  are  easily  distinguished  from  the  seeds  of 
other  umbelliferous  plants  (fig.  74,  p.  467).  A  person  may  be  poisoned  by  a 
decoction  of  leaves  of  hemlock,  and  no  leaves  be  found  in  the  stomach  or 
bowels  (case  of  Bowyer,  p.  4G7),  but  the  stomach  had  been  emptied  and 
the  contents  lost,  and  hence  no  trace  of  conine  was  found.  The  prisoner 
first  gathered  the  Anthriscns  sylvestris  by  mistake  for  Gonimn  maculatum,. 
but  it  was  proved  that  she  had  afterwards  gathered  the  leaves  of  hemlock. 
A  leaf  of  each  of  these  plants  was  copied  by  photography,  and  produced 
as  evidence  in  Court. 

As  the  determination  of  the  presence  of  fragments  of  leaves  in  poisoned 
liquids,  and  in  the  contents  of  a  stomach,  may  be  of  importance  in  evi- 
dence, an  illustration  of  hemlock-leaves,  engraved  from  a  photograph  of 
the  living  plant,  is  shown  (fig.  75,  p.  467.)  The  appearance  and  smell  of 
the  leaves,  either  when  bruised  or  when  rubbed  with  a  solution  of  potash,, 
will  greatly  aid  a  medical  witness  in  forming  a  judgment,  as  there  are 
many  umbelliferas  which  bear  a  close  resemblance  to  hemlock  in  the  form 
of  their  leaves.  Among  these  is  common  parsley.  It  is  hardly  credible 
that  a  mistake  of  this  kind  should  be  made,  yet  through  carelessness 
and  ignorance  accidents  have  occurred.  In  1864,  a  lady  and  two  of  her 
children  were  seized  with  symptoms  of  poisoning  soon  after  dinner.  The 
medical  men  who  were  called  in  examined  the  remains  of  some  soup  which 
had  been  eaten,  and  they  detected  fragments  of  the  leaves  of  hemlock 
amongst  the  herbs  which  had  been  used  to  flavour  the  soup.  Under 
treatment,  the  symptoms  abated  in  a  few  hours,  but  these  persons  did 
not  entirely  recover  until  after  two  or  three  days.  It  turned  out  that 
the  hemlock  had  been  gathered  in  the  garden  belonging  to  the  family, 
where  it  was  growing  side  by  side  with  parsley.  As  the  parsley  was 
raised  from  seed,  it  is  probable  that  hemlock-seed  had  been  accidentally 
mixed  with  it  by  the  seedsman,  and  thus  the  accident  had  occurred. 
We  subjoin  an  illustration  from  a  photograjni  of  a  leaf  of  paisley;  also 
illustrations  of  the  seeds,  by  which  the  differences  between  hemlock  and 
parsley  will  be  at  once  apparent  (figs.  76  and  77). 

Thei'e  are  three  common  umbelliferous  plants,  indigenous  in  this 


Fig.  76. 


Leaves  of  garden  parsley,  from  a  photograph. 


country,  that  may  be  mistaken  for  hemlock.  Conium  maculatum,  the  true 
hemlock,  has  a  round  smooth  stem  blotched  with  purple,  its  lower  leaves 
are  smooth  and  lustrous,  it  has  a  general  involucre  of  from  three  to  seven 
leaflets,  and  a  partial  one  of  three  leaflets ;  the  fruit  has  wavy  notched 
ridges.    All  parts  of  the  plant  when  bruised  have  a  special  mousey  odour. 
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JEthusa  cynapium,  fool's  parsley,  is  distinguished  by  its  one-sided  partial 
involucre  of  three  leaflets,  and  the  absence  of  a  general  involucre  ;  the  stem 
is  hairy  and  striated ;  and  the  ridges  on  the  fruit  are  neither  undulated 
nor  notched.  Antliriscus  vulgaris,  common  beaked  parsley,  has  slightly 
hairy  leaves,  no  general  involucre,  and  a  bristly  fruit.  Antliriscus  sylvestris, 
cow  parsley,  has  a  striated  blotched  stem,  which  is  downy  below,  a  partial 
involucre  of  five  or  more  leaflets,  and  a  smooth  fruit. 

Conine  (Conia). — The  alkaloid  of  hemlock  is  known  under  the  names 
of  conine,  conia,  coniine,  conicine,  and  conicina.  It  resembles  nicotine 
and  ammonia  in  its  liquidity,  alkalinity,  volatile  reaction,  and  in  some  of 
its  chemical  properties.  It  is  a  liquid  of  oily  consistency,  usually  of  a  pale 
yellow  colour,  but  is  colourless  when  freshly  prepared,  powerfully  alkaline, 
and  has,  when  its  vapour  is  diluted,  a  smell  resembling  that  of  mice,  and 
an  acrid  bitter  taste.  It  gives  a  volatile  greasy  stain  to  paper,  and  burns 
with  a  yellow  flame  and  thick  smoke.  1.  It  is  scarcely  coloured  or  affected 
by  nitric,  sulphuric,  or  hydrochloric  acid  ;  the  last-mentioned  acid  produces 
with  it  dense  white  fumes  of  hydrochlorate  of  conine,  and  on  heating  the 
mixture,  this  salt  remains  in  prismatic  crystals.  2.  It  dissolves  in  one 
hundred  parts  of  water.  3.  It  is  soluble  in  alcohol  and  ether,  and  this 
last-mentioned  liquid  removes  it  from  its  aqueous  solution,  and  leaves 
it  in  oily  globules  on  evaporation.  4.  It  gives  a  white  precipitate  with 
corrosive  sublimate,  and  a  yellow  precipitate  with  arsenio-nitrate  of  silver. 
•5.  It  precipitates  brown  oxide  of  silver  from  the  nitrate ;  this  is  not  dis- 
solved by  an  excess,  but  the  oxide  is  blackened  and  reduced.  6.  Iodine 
water  gives  a  reddish-brown  precipitate,  which  is  redissolved ;  then 
an  excess  of  iodine  water  causes  a  yellowish  precipitate.  7.  It  gives  a 
yellow  crystalline  precipitate  with  auric  chloride,  but  no  precipitate  with 
platinic  chloride.  8.  Tannic  acid  gives  it  a  dingy  white  precipitate. 
9.  Gallic  acid  gives  no  precipitate,  but  slowly  acquires  a  yellowish  colour. 
Its  odour  and  insolubility  in  water,  as  well  as  several  of  the  characters 
tibove  mentioned,  serve  to  distinguish  it  from  nicotine  and  ammonia ;  but 
it  maybe  readily  separated  from  ammonia  by  the  chloriodide  of  potassium 
and  mercury,  which  precipitates  it  even  more  completely  than  tannic  acid. 
In  reference  to  its  presence  in  organic  mixtures,  it  may  be  detected  by  its 
peculiar  odour,  or  by  distilling  the  liquid  with  a  solution  of  potash  and 
examining  the  distillate. 

The  reactions  produced  by  tests  on  small  quantities  must  be  confirmed 
by  evidence  of  the  action  of  the  poison  on  the  body  from  the  symptoms. 
As  in  reference  to  strychnine,  veratrine,  and  other  alkaloids,  an  incautious 
operator  may  readily  come  to  the  conclusion  that  he  has  found  'traces,' 
and  ascribe  death  to  the  poison.  The  following  case  occurred  in  Germany 
a  few  years  since.  A  man  died  two  hours  and  a  half  after  going  to  bed, 
and  it  was  alleged  that  his  wife  had  poisoned  him.  The  persons  com- 
missioned to  make  the  analysis  deposed  that  they  had  found  traces  of  conine 
in  the  stomach,  intestines,  and  kidneys,  and  they  came  to  the  conclusion 
that  the  man  had  died  from  the  effects  of  hemlock,  which  implicated  his 
Avife  in  a  charge  of  murder.  Some  doubt  appears  to  have  arisen  in  the 
minds  of  the  authorities  on  this  point,  and  they  submitted  three  questions 
for  the  consideration  of  a  Medical  College.  1.  Is  there  any  reason  to 
doubt  whether  conine  has  really  been  found,  in  the  body  of  deceased  ?  2.  If 
existing  in  the  body,  may  it  have  been  spontaneously  produced,  or  does  it 
show  administration  from  without  ?  Does  its  detection  in  the  body  incon- 
testably  prove  that  the  deceased  died  from  poisoning  by  conia  or  hemlock  ? 
3.  Is  it  improbable  thfit  deceased  poisoned  himself  with  hemlock  ?  The 
College  decided  that  there  was  not  sufficient  evidence  to  show  that  death 
had  been  caused  by  hemlock.    The  matter  was  then  referred  to  Mitscher- 
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Jich  and  Casper,  and  they  found  that  the  chemical  processes  pursued  failed 
to  detect  conine  in  the  body — that  there  was  nothing  to  indicate  that 
deceased  had  taken  hemlock  in  any  form,  and  that  the  state  of  the  wind- 
pipe sufficiently  accounted  for  the  sudden  death  of  deceased.  He  had 
eaten  and  drunk  freely,  had  vomited  after  going  to  bed ;  a  portion  of  the 
food  had  entered  the  trachea  and  he  had  been  suffocated.  (See  Casper's 
'  Vierteljahrsschr,'  1859,  p.  194.) 

In  the  year  1861,  Dr.  Jahn  killed  his  mistress  in  a  few  minutes  by  a 
dose  of  ten  or  fifteen  drops  of  conine.  Violent  palpitation  of  the  heart  was 
the  most  prominent  symptom.    (Husemann,  '  Die  Pflanzenstoffe,'  p.  269.)' 

Water-Parsnip. 

This  plant  (Slum  latifolium  and  8.  angustifolium  or  8.  nodiflorum~)  is 
not  unlike  water-cress,  for  which  it  has  been  eaten  by  mistake.  In  1882, 
two  girls,  aged  five  and  three  years  respectively,  died  from  eating  the 
leaves.  The  day  after  these  were  eaten,  the  younger  child  became  suddenly 
ill  and  died,  while  the  other  succumbed  two  days  afterwards.  ('  Brit. 
Med.  Jour.,'  1882,  II.  p.  26.) 

Water-Hemlock  (Cicdta  virosa). 

The  water-hemlock,  or  cowbane,  has  given  rise  to  several  fatal  accidentsr 
its  roots  having  been  mistaken  for  parsnips.  The  whole  of  the  plant  is 
poisonous  ;  bat  the  roots  are  the  most  active,  especially  when  gathered 
early  or  late  in  the  year. 

Symptoms  and  Effects. — The  symptoms  produced  by  the  roots  are  giddi- 
ness, dimness  of  sight,  headache,  and  difficulty  of 
breathing.  There  is  burning  pain  in  the  stomach,  with 
vomiting,  and  these  symptoms  are  accompanied  by 
heat  and  dryness  of  the  throat.  Convulsions  have 
been  observed  to  precede  death.  In  the  cases  of  three 
children,  who  died  in  convulsions  from  this  poison,. 
Mertzdorff  found  an  injected  state  of  the  mucous  mem- 
Seed  of  riwtavimsa,  mg.g-  brane  of  the  stomach,  with  redness  of  the  air-passages, 
as  well  as  of  the  stomach  at  the  cardia  and  pylorus. 
The  vessels  of  the  brain  and  the  sinuses  were  filled  with  dark  liquid  blood. 
(Wibmer, '  Cieuta,'  p.  119.)  In  a  fatal  case  which  occurred  to  Wepfer,  the 
patient,  a  man,  aet.  20,  who  had  eaten  a  large  quantity  of  the  root,  was 
found  with  his  face  swollen  and  his  eyes  projecting.  He  breathed  with 
great  difficulty,  and  foamed  at  the  mouth.  He  was  seized  with  a  severe 
epileptic  fit :  his  limbs  assumed  a  tetanic  stiffness,  and  there  was  spasmodic 
breathing.  He  was  quite  unconscious,  and  soon  died.  The  only  marked 
appearances  were  fluidity  of  the  blood,  and  patches  of  redness  on  the  mucous 
membrane  of  the  stomach.  (Wibmer,  loc.  cit.)  A  man  ate  a  portion  of 
the  root  of  this  plant  in  a  cooked  state.  It  had  a  sweetish  taste,  and  was 
of  the  colour  of  a  parsnip.  Half  an  hour  after  his  dinner  he  felt  giddiness, 
and  great  dryness  of  the  throat.  He  walked  home  with  great  difficulty,  his 
legs  being  very  unsteady,  and  all  surrounding  objects  appeared  to  him  as 
if  they  were  advancing  or  receding.  In  about  an  hour  and  a  half  the  legs 
were  paralysed,  the  arms  benumbed,  and  their  movements  weak ;  the  face 
was  anxious  and  flushed,  and  he  had  an  apprehension  of  death.  The  skin 
was  warm  and  dry — the  pulse  90.  An  emetic  was  given.  In  two  hours  he 
was  able  to  stand,  and  with  difficulty  walked  across  the  room.  He  passed 
much  urine,  and  had  hallucinations.  In  seven  hours  the  legs  were  cold, 
pupils  dilated,  skin  and  throat  dry,  with  occasional  delirium.    There  was 
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no  purging.  In  two  days  he  recovered.  ('  Lancet,'  1871,  II.  p.  396.)  In 
the  '  Pharm.  Jour.'  for  June,  1872,  p.  1063,  two  fatal  cases  are  reported. 
The  boys  ate  the  roots,  supposing  them  to  be  wild  celery.  Symptoms  of 
poisoning  soon  came  on.  They  suffered  from  severe  convulsions,  with 
trismus  (lock-jaw)  before  death. 

; Hemlock  Water-Dropwort  (GEnanthe  crocata). 

This  umbelliferous  plant  grows  on  the  banks  of  rivers,  streams,  and 
ditches.  It  is  one  of  the  most  poisonous  of  the  order,  and  is  considered  to 
be  one  of  the  most  virulent  of  English  vegetable  poisons. 

Symptoms  and  Appearances. — A  number  of  convicts,  while  engaged  at 
work,  ate  the  leaves  and  roots  of  the  cenanthe.  In  about  twenty  minutes  one 
man,  without  any  apparent  warning,  fell  down  in  strong  convulsions,  which 
soon  ceased,  but  left  a  wild  expression  on  his  countenance.  Soon  after- 
wards, as  many  as  nine  of  them  fell  into  a  state  of  convulsions  and  insensi- 
bility. The  face  of  the  man  first  seized  became  bloated  and  livid,  there 
was  bloody  foam  about  the  mouth  and  nostrils,  the  breathing  was  stertorous 
and  convulsive,  and  there  was  great  prostration  of  strength,  with  insensi- 
bility: he  died  five  minutes  after  the  symptoms  had  set  in.  A  second 
died  under  similar  symptoms  in  a  quarter  of  an  hour,  although  the  stomach- 
pump  was  used,  and  some  leaves  were  extracted  with  the  fluids.  A  third, 
who  had  assisted  in  carrying  the  two  former,  was  himself  seized  with  con- 
vulsions, and  died  in  about  an  hour;  and  soon  after  him,  a  fourth  died,  in 
spite  of  energetic  remedial  treatment  by  cold  affusion,  emetics,  stimulants, 
stimulating  frictions,  as  well  as  the  use  of  the  stomach-pump.  Two  other 
cases  proved  fatal,  the  one  in  nine  and  the  other  in  eleven  days ;  and  in 
these  two  cases  there  was  irritation  of  the  alimentary  canal.  On  inspecting 
the  bodies  of  those  who  died  quickly,  there  was  congestion  of  the  cerebral 
vessels ;  and,  in  one  instance,  a  layer  of  extra vasated  blood  was  found  be- 
neath the  inner  membrane  (pia  mater).  In  the  first  case,  which  proved 
most  quickly  fatal,  the  cerebral  vessels  were  not  congested.  The  pharynx 
and  gullet  had  a  white  appearance,  and  contained  some  mucus,  with  portions 
of  the  root.  The  lining  membrane  of  the  windpipe  and  air-tubes  was  in- 
tensely injected  with  dark  blood.  The  lungs  were  gorged  with  fluid  blood. 
The  blood  in  the  heart  was  black  and  fluid.  The  stomach  and  intestines 
were  externally  of  a  pink  colour  :  the  cavity  of  the  stomach  was  lined  with 
a  thick  viscid  mucus,  containing  portions  of  the  root.  The  mucous  mem- 
brane was  much  corrugated,  and  the  follicles  were  particularly  enlarged. 
Similar  appearances  were  met  with  in  all.  In  the  two  protracted  cases  the 
mucous  membrane  of  the  stomach  and  bowels  was  softened  and  thickened. 
It  had  a  pink  colour  externally,  but  no  red  appearance  internally.  The 
vessels  of  the  brain  were  congested.  In  the  others  who  partook  of  the 
roots  the  symptoms  were  not  so  severe.  Under  the  free  use  of  purgatives, 
a  considerable  quantity  of  the  root  was  discharged,  and  in  a  few  days 
the  men  recovered.  ('Med.  Gaz.,'  vol.  34,  p.  288.)  These  cases  show 
that  the  cenanthe  is  a  powerful  poison.  It  destroys  life  with  great 
rapidity ;  for  it  here  proved  fatal  to  a  strong  healthy  man  in  less  than 
one  hour. 

In  1857,  two  fatal  cases  occurred  at  West  Bolden,  in  Durham.  Two 
labourers  ate  some  of  the  roots  of  the  cenanthe.  They  were  found  soon 
afterwards  lying  insensible  and  speechless,  with  livid  faces,  tongues 
swollen  and  protruded,  convulsive  movements  of  their  jaws,  frothy  mucus 
with  blood  about  their  mouths,  eyes  full  and  projecting,  pupils  dilated, 
breathing  stertorous  and  laboured,  with  occasional  general  convulsions. 
They  both  died  in  an  hour  and  a  half  from  the  time  at  which  they  were 
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first  discovered.  On  inspection  it  was  found  that  there  had  been  bleeding- 
from  the  ears  :  the  abdomen  was  livid  and  swollen.  The  stomach  contained 
a  gruel-like  liquid  with  some  of  the  partly  digested  roots :  on  removing 
this  liquid,  the  membrane  was  found  congested  and  softened.  The  lungs 
were  engorged  with  dark  liquid  blood,  and  the  blood  contained  in  the  heart- 
was  in  a  similar  state. 

It  is  not  often  that  attempts  are  made  to  destroy  others  by  the  adminis- 
tration of  these  umbelliferous  poisons  ;  but  a  case  occurred  in  France,  in 
which  a  woman  attempted  to  poison  her  husband  by  mixing  slices  of  the 
root  of  this  plant  with  his  soup.  His  suspicions  were  excited  by  its 
acrid  taste.  The  woman  was  tried  for  the  crime,  and  Toulmouche 
deposed  at  the  trial  that  the  plant  from  which  the  root  had  been  taken  was 
the  (Enanthe  crocata — that  it  was  a  powerful  poison,  and  might  cause  death 
in  two  or  three  hours.  The  prisoner  was  convicted.  ('  Gaz.  Med.,'  Jan. 
3,  1846,  p.  18;  also  'Jour,  de  Chim.  Med.,'  1845,  p.  533.)  The  cenanthe 
is  poisonous  to  animals. 

Analysis. — The  CEnanthe  crocata  can  be  identified  only  by  its  botanical 
characters.  The  leaves  are  of  a  dark  green  colour,  with  a  reddish-coloured 
border.  They  have  no  unpleasant  odour  when  rubbed.  The  plant  bears  a 
greater  resemblance  to  celery  than  most  of  the  other  umbelliferae.  Its 
stem  is  round,  channelled,  smooth,  branched,  of  a  yellowish-red  colour, 
and  grows  to  the  height  of  two  or  three  feet.  The  root,  consisting  of  a 
series  of  oblong  tubercles  with  long  slender  fibres,  is  of  a  yellowish- white 
colour,  and  not  unpleasant  to  the  taste.  It  is  the  most  active  part  of  the 
plant.  The  leaves  yield  much  tannic  acid  to  water,  and  the  chloriodide  of 
potassium  and  mercury  produces  no  precipitate  in  the  decoction.  The 
roots  and  stems  of  this  plant  are  more  frequently  eaten  than  the  leaves. 
Nevertheless,  it  may  be  occasionally  necessary  to  identify  the  plant  by 
the  leaves.  The  engraving  (fig.  79)  is  taken  from  a  photograph  of  the 
larger  leaves  of  the  (Enantlie  crocata,  grown  from  the  roots  of  the  plant 


Fig.  19. 


Tart  of  leaf  of  oenanthe. 


procured  from  the  spot  where  the  two  labourers  above  mentioned  had 
taken  their  fatal  meal.  The  smaller  leaves  of  this  plant  are  much  wider 
in  proportion  to  their  length. 
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Fool's  Parsley  (^thusa  cynapium). 

Fool's  Parsley,  or  Lesser  Hemlock,  is  very  common  in  gardens  and 
hedgerows.  The  leaves  so  closely  resemble  those  of  parsley  that  they  have 
often  been  gathered  for  them  by  mistake. 


Portion  of  a  leaf  of  fool's  p  arsley, 
natural  ize. 


Seeds  of  fool's  parsley. 

a.  Natural  size. 

b.  Magnified 30 diameters. 

c.  Group  of  seeds. 


Symptoms  and  Appearances. — That  the  root  of  this  plant  contains  a 
most  energetic  poison,  and  that  it  is  capable  of  producing  rapidly  fatal 
■effects,  is  apparently  shoAvn  by  a  case  in  which  death  took  place  in  an  honr. 
A  girl,  aged  five  years,  in  good  health,  ate  the  bulbs  of  the  rethusa  by 
mistake  for  young  turnips.  She  was  suddenly  seized  with  pain  in  the 
abdomen,  followed  by  sickness,but  no  vomiting.  She  complained  of  feeling 
very  ill.  On  trying  to  eat,  she  conld  not  swallow.  She  was  incapable  of 
answering  questions,  and  her  countenance  bore  a  wild  expression.  The 
lower  jaw  was  so  fixed  by  spasm  as  to  prevent  anything  being  introduced 
into  the  mouth.  She  then  became  insensible,  and  died  in  an  hourirom  the 
commencement  of  the  symptoms:  so  far  as  could  be  ascertained,  there 
were  no  convulsions.  A  second  child,  aged  three  years,  shortly  after  eating 
the  same  substance,  was  attacked  with  pain  in  the  stomach,  sickness, 
vomiting, and  profuse  perspiration.  She  soon  recovered,  with  the  exception 
of  suffering  severe  griping  pains  without  purging,  but  these  disappeared 
on  the  following  day.  A  third  child,  of  the  same  age,  suffered  from  similar 
symptoms.  Recovery  in  the  two  last  cases  was  due  to  the  plant  having 
been  eaten  on  a  full  stomach, and  to  the  effect  of  eai-lyand  copious  vomiting. 
('Med.  Times,'  Aug.  23, 1845,  p.  408.)  Two  ladies  partook  of  some  salad, 
into  which  the  leaves  of  this  plant  had  been  put  by  mistake  for  parsley. 
They  soon  experienced  nausea,  with  occasional  vomiting  ;  oppressive  head- 
ache, giddiness,  and  a  strong  propensity  to  sleep,  at  the  same  time  that  this 
was  prevented  by  frequent  startings  and  excessive  agitation.  There  was  a 
sensation  of  pungent  heat  in  the  mouth,  throat,  and  stomach,  with  difficulty 
<of  swallowing,  thirst,  and  loss  of  appetite.  There  was  numbness,  with 
tremors  of  the  limbs.  The  two  patients  only  slowly  recovered  from  the 
effects  of  the  poison.    (Churchill's  'Botany.') 

Dr.  John  Harley  has  published  experiments  ('  St.  Thomas  Hosp.  Rep.,' 
1873,  p.  43)  which  show  that  fool's  parsley  is  not  a  poison.  Although  the 
particular  plants  he  experimented  with  were  not  poisonous,  there  is  evi- 
dence to  show  that  other  specimens — if  rightly  named — are  highly  poisonous. 

Analysis. — It  is  known  from  garden  parsley  by  the  smell  of  its  leaves 
when  rubbed,  which  is  peculiar,  disagreeable,  and  very  different  from  that 
possessed  by  the  leaves  of  parsley.    The  leaves  of  fool's  parsley  are  finer, 
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more  acute,  and  of  a  darker  green  colour.  They  are  represented  in  the 
illustration,  from  a  photograph  of  the  living  plant  (fig.  81,  p.  473).  Its 
tiower-stem,  which  is  striated,  or  slightly  grooved,  is  easily  known  from 
all  other  umbelliferous  plants  by  the  beard,  or  three  long  pendulous  leaver 
of  the  involucrum  under  the  flower.  The  flowers  are  white  :  those  of  the 
garden  pai'sley  are  of  a  pale  yellow  colour. 

Indian  Tobacco  (Lobelia  inflata). 

The  leaves  of  Indian  tobacco  contain  an  acrid  principle  which  is  capable 
of  producing  poisonous  effects  on  the  brain  and  spinal  marrow,  attended 
with  irritation  of  the  stomach  and  bowels.  When  administered  in  doses 
of  from  ten  to  twenty  grains,  lobelia  operates  as  an  emetic  ;  but  in  larger 
quantity  it  acts  deleteriously.  It  would  also  appear  that  even  ordinary 
medicinal  doses  affect  some  persons  with  great  severity.  There  is  a  notion 
that  this  is  a  useful  medicine  and  not  a  poison,  although,  like  arsenic 
and  opium,  it  may  be  either,  according  to  the  mode  in  which  it  is  employed. 

In  one  case,  a  man  lost  his  life  by  swallowing  one  drachm  of  the  powdered 
leaves,  prescribed  by  a  quack.  This  person  was  seen  by  a  medical  practi- 
tioner soon  after  he  had  taken  the  poison  :  he  was  evidently  suffering 
great  pain,  but  he  was  quite  unconscious  ;  the  pulse  was  small,  and  the 
pupils  were  strongly  contracted  and  insensible  to  light.  He  had  vomited 
the  greater  part  of  the  poison.  He  suffered  from  spasmodic  twitchings  of 
the  face,  sank  into  a  state  of  complete  insensibility,  and  died  in  about 
thirty-six  hours.  On  inspection,  some  fluid  was  found  in  the  stomach,  but 
none  of  the  powder.  The  mucous  membrane  was  intensely  inflamed,  and 
the  vessels  of  the  brain  were  strongly  congested.  ('  Pharm.  Times,'  May  1, 
1847,  p.  182.)  The  seeds  of  lobelia  are  equally  poisonous.  In  the  '  Med. 
Times  and  Gaz.,'  1853,  II.  p.  568.  two  cases  are  reported  in  which  the  seeds 
proved  fatal.  In  one,  the  mucous  membrane  of  the  stomach  was  highly 
inflamed.    Another  case  is  referred  to  in  the  same  journal,  1853, 1,  p.  270. 

There  have  been  many  inquests  and  trials  for  manslaughter  in  this 
country  as  the  result  of  the  improper  administration  of  the  powdered 
leaves  of  the  Lobelia  inflata  by  quacks  and  dealers  in  vegetable  medicines. 
The  medical  evidence  given  on  these  trials  has  proved  that  in  large  doses 
lobelia  is  a  most  noxious  drug.  (See '  Med.  Gaz.,'  vol.  44,  pp.  383  and  384  ; 
vol.  46,  p.  384;  'Lancet,'  1853,  I.  p.  237;  'Pharm.  Jour.,'  Aug.,  1851, 
p.  87 ;  and  for  some  remai'ks  on  the  action  of  the  poison  see  a  paper  by 
Curtis  and  Pearson,  '  Med.  Gaz.,'  1850,  vol.  46,  p.  285.)  Those  who  profit 
by  the  sale  of  this  drug  among  the  ignorant  poor,  maintain  the  doctrine 
that  it  cannot  kill,  and  never  has  been  known  to  destroy  life.  In  1856, 
one 'of  these  quacks  was  convicted  on  a  charge  of  manslaughter  for  kill- 
ing a  woman  with  overdoses  of  lobelia.  Severe  pain,  followed  by  loss 
of  consciousness  and  congestion  of  the  brain,  were  the  chief  symptoms 
preceding  death  in  this  case.  The  admission  that,  in  proper  doses,  it  was 
a  useful  remedy  in  spasmodic  asthma,  was  of  no  avail  on  this  occasion. 
The  man  was  sentenced  to  three  months'  imprisonment.  (Reg.  v.  Boydcn 
or  Jackson,  Lincoln  Sum.  Ass.,  1856.)  A  man  named  Riley  Drake  was 
convicted  in  the  United  States  of  having  caused  the  death  of  a  woman  by 
administering  lobelia  in  improper  doses.  (Wharton  and  Stille's  '  Med. 
Jur.,'  p.  522.)  In  1882,  a  man  suffering  from  heart  disease,  and  who  was 
an  enormous  eater,  took  as  an  emetic  a  medicine  containing  lobelia  prepared 
from  one  of  Dr.  Coffin's  prescriptions.  At  the  post-mortem  examination, 
made  twelve  hours  after  death,  an  aperture  about  the  size  of  a  goose-quill 
was  found  in  the  lesser  curvature  of  the  stomach,  and  about  two  pints  of 
fluid  having  a  milky  appearance  in  the  peritoneal  cavity.    The  stomach 
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Fig.  83. 


itself  contained  lobelia  seeds  and  cayenne  pepper.  The  dictum  of  the  so- 
called  Coffinites  is  that  '  Heat  is  life ;  and  the  want  of  heat,  disease  and 
death.'  In  accordance  with  their  principles,  their  drugs  are  lobelia  and 
cayenne.    ('Brit.  Med.  Jour.,'  1882,  II.  p.  24.) 

In  1884  an  herbalist  was  acquitted  when  tried  for  the  manslaiighter 
of  a  woman  named  Sainsbury.  The  deceased,  who  was  suffering  from 
chronic  lung  disease,  took  some  of  the  prisoner's  medicine,  the  essential 
ingredient  of  which  was  lobelia.  She  died  in  a  few  minutes.  At  this 
trial  many  herbalists  and  two  medical  men  swore  that  lobelia  was  not  a 
poison.    {Beg.  v.  Wallis,  C.C.C.,  Jan.,  1884.) 

Analysis. — Lobelia  is  seen  in  the  form  of  a  greenish-coloured  powder 
(fragments  of  leaves).  This  powder  acquires  a 
reddish-brown  colour  with  strong  nitric  acid,  and 
is  blackened  by  concentrated  sulphuric  acid. 
Iodine  water  has  no  effect  upon  the  infusion. 
The  ferrous  and  ferric  sulphates  produce  with  it 
a  dark-green  colour — the  ferric  sulphate  very 
rapidly.  The  leaves  and  seeds  contain  an  alka- 
loid, lobeline.  It  is  poisonous,  and  acts  somewhat 
like  nicotine,  the  active  alkaloid  of  tobacco.  In 
small  doses  it  acts  as  an  expectorant,  and  in  larger 
doses  as  an  emetic.  The  leaves  of  lobelia  are 
generally  seen  in  fragments  which  do  not  readily 
admit  of  identification  by  the  microscope.  The 
seeds  are  very  small,  of  a  lengthened  oval  shape,  reticulated  on  the  surface 
with  projecting  hairs  or  fibres,  and  of  a  light  brown  colour  (fig.  83).  The 
discovery  of  them  among  the  fragments  of  leaves  would  furnish  a  sufficient 
proof  of  the  presence  of  lobelia. 


Seeds  of  lobelia. 

a.  Natural  size. 

b.  Magnified  70  diameters. 


Foxglove  (Digitalis  purpurea). 

Purple  foxglove  is  a  well-known  hedge-plant,  growing  abundantly  in 
England.  All  parts  of  the  plant — the  seeds,  leaves;  and  root — are  poisonous, 
owing  to  the  presence  of  the  poisonous  principle,  digitalin.  The  leaves,, 
whether  in  the  form  of  powder,  infusion,  extract,  or  tincture,  exert  an 
action  on  the  brain  and  spinal  marrow,  as  well  as  on  the  stomach  and 
bowels.    They  retain  their  noxious  properties  when  dried. 

Symptoms  and  Effects. — Cases  of  poisoning  by  foxglove  are  not  very 
numerous.  One  was  the  subject  of  a  criminal  trial  at  the  Cent.  Crim.  Ct., 
in  Oct.,  1826.  A  quack  was  indicted  for  the  manslaughter  of  a  boy  under 
the  following  circumstances : — He  prescribed  for  a  trivial  complaint  six 
ounces  of  a  strong  decoction  of  the  leaves.  The  boy  was  soon  attacked 
with  vomiting,  purging,  and  severe  pain  in  the  abdomen.  After  some 
time  he  became  lethargic,  and  slept  for  several  hours  ;  in  the  night  he  was 
seized  with  convulsions.  The  pupils  were  dilated  and  insensible,  the  pulse 
was  slow,  small,  and  irregular;  coma  followed,  and  the  boy  died  twenty- 
two  hours  after  taking  the  poison.  On  inspection  the  membranes  of  the 
brain  were  found  much  injected,  and  the  mucous  lining  of  the  stomach 
was  partially  inflamed.  The  prisoner  was  acquitted  of  the  charge,  because 
he  had  only  given  his  fatal  advice  on  the  application  of  the  friends  of  the 
deceased.  ('  Ed.  Med.  and  Surg.  Jour.,'  vol.  27,  p.  223.)  A  young  man 
swallowed  a  strong  decoction  of  foxglove  by  mistake  for  purgative  medicine. 
He  was  soon  seized  with  vomiting,  pain  in  the  abdomen,  and  purging.  In- 
the  afternoon  he  fell  asleep.  At  midnight  he  awoke,  was  attacked  with 
violent  vomiting,  colic,  convulsions,  and  the  pupils  were  dilated  and  in- 
sensible to  light ;  his  pulse  was  slow  and  irregular.    He  died  twenty-two- 
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hoars  after  taking  the  poison.  (Wibmer,  op.  cit.  Digitalis.)  A  few  grains 
of  the  powdered  leaves  have  been  known  to  produce  giddiness,  langour, 
dimness  of  sight,  and  other  nervous  symptoms.  A  drachm,  however,  has 
been  taken  without  causing  death  ;  but  in  this  instance  it  produced  the 
most  violent  vomiting.  As  an  indication  of  the  singular  effect  of  this 
poison  on  the  nerves  of  sensation,  it  may  be  stated  that  a  coal  fire  appeared 
to  the  patient  to  have  a  blue  colour.  One  effect  of  this  poison  is  to  produce 
great  depression  and  slowing  of  the  heart's  action.  A  woman  made  an 
infusion  of  digitalis,  and  swallowed  it  by  mistake.  The  symptoms  which 
followed  were  vomiting,  paleness  of  the  face,  coldness  of  the  skin,  prostra- 
tion, muscular  feebleness,  a  persistent  feeling  of  drunkenness,  headache, 
giddiness,  confusion  of  sight,  dilatation  of  the  pupils,  and  loss  of  sensibility. 
The  vomiting  was  constant,  and  aggravated  by  anything  that  was  taken. 
There  was  constipation  of  the  bowels,  with  suppression  of  nrine.  There 
was  thh'st,  with  pains  in  the  abdomen  increased  by  pressure,  and  great 
restlessness  at  night.  At  first  the  pulse  was  52.  On  the  fourth  day  it 
was  41  to  42.  On  the  fifth  day  it  was  58,  less  irregular,  and  the  symptoms 
had  abated.  During  the  night  she  got  up,  and  on  returning  to  her  bed 
suddenly  fainted,  and  died.  A  person  labouring  under  symptoms  of  poison- 
ing by  digitalis  should  always  be  kept  in  the  recumbent  posture.  ('  Ed. 
Month.  Jour.,'  1864,  p.  169.)  The  editor  has  seen  a  patient  under  the 
influence  of  digitalis  die  very  suddenly  on  being  raised  by  the  nurse  from 
the  recumbent  to  the  sitting  posture. 

Several  other  plants,  e.g.  strophantus,  act  in  a  similar  manner  to  digitalis. 

Analysis. — When  foxglove  has  been  taken  in  substance,  i.e.  in  the  form 
•of  seeds  or  leaves,  or  any  portion  of  these  has  been  swallowed  in  a  decoc- 
tion or  infusion,  fragments  may  be  found  in  the  stomach  and  bowels.  In 
reference  to  the  infusion,  decoction,  tincture,  or  extract,  except  there  be 
sufficient  to  allow  of  the  separation  of  digitalin,  there  is  no  chemical 
jirocess  known  by  which  the  poison  may  be  recognized.  If  any  fragments 
of  leaves  or  seeds  are  found  in  the  contents  of  the  stomach  or  in  food,  they 


Fir.  ?4. 


Leaves  of  foxglove. 


may  be  identified  by  the  aid  of  the  microscope.  The  illustration  (fig.  84), 
taken  from  the  living  plant  by  photography,  represents  a  small  leaf  and 
a  portion  of  a  larger  leaf  of  this  plant. 

It  is  stated  that  digitalin  constitutes  only  one  per  cent,  of  the  dried 
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leaves.  In.  reference  to  the  seeds  of  the  foxglove,  they  are  of  a  l'eddish- 
brown  colour,  remarkably  small,  oblong,  and  somewhat  angular  in  shape. 
They  have  peculiar  markings  (fig.  85,  p.  -±76).  By  the  aid  of  the  microscope 
they  may  be  easily  distinguished  from  the  seeds  of  hyoscyamus,  datura, 
belladonna,  and  most  other  poisonous  plants. 

Digitalin. — Digitalin  is  the  active  principle  of  foxglove  :  its  physio- 
logical properties  have  been  investigated  by  Homolle  ('Jour,  de  Pharm.,' 
Jan.,  1845-57)  ;  also  by  Bouchardat  ('  Ann.  de  Therap.,'  1864,  p.  155).  The 
commercial  article  has  a  pale  fawn  colour.    The  French  and  German 
varieties  are  not  identical.  Nativelle  has  obtained  it  by  the  aid  of  boiling  9Q 
per  cent,  alcohol  in  fine  white  and  shining  needles.    ('  Pharm.  Jour.,'  1872, 
April  27,  p.  865).    Alcohol  is  its  best  solvent.    Boiling  water  takes  it 
up  in  small  quantity,  acquiring  a  tea-like  odour  :  its  solutions  are  intensely 
bitter.    It  is  a  mixture  of  neutral  vegetable  principles,  having  neither 
alkaline  nor  acid  reaction.  In  solution  it  is  precipitated  by  tannic  acid,  but 
not  by  the  chloriodide  of  potassium  and  mercury ;  and  by  this  property 
it  may  be  distinguished  from  the  alkaloids.    When  heated  in  a  tube,  it 
melts  and  is  decomposed,  evolving  an  acid,  and  not  an  ammoniacal  vapour. 
Strong  nitric  acid  dissolves  it,  and  gives  to  it  a  deep  orange-red  colour.  This 
acid  solution  speedily  acquires  a  pale  yellow  colour  on  standing.  Iodic 
acid  is  unchanged  by  it.   Hydrochloric  acid  dissolves  it,  and  when  gently 
heated  the  solution  becomes  green.    Strong  sulphuric  acid  gives  to  it  a 
brown  colour,  and  after  exposure  for  some  time  or  by  a  gentle  heat  this 
colour  changes  to  a  purplish  black.  If  the  sulphuric  acid  solution  is  diluted, 
the  liquid  immediately  assumes  a  dingy  green  colour.    Diluted  sulphuric 
acid  heated  with  the  powder  gives  a  reddish-black  colour.    Grandeau  has 
suggested  another  test.  If  the  digitalin  has  been  previously  dissolved  and 
the  liquid  evaporated,  sulphuric  acid  imparts  a  rose  colour  to  small  quan- 
tities, or  a  reddish-brown  or  even  brown  colour  when  the  digitalin  is  in 
rather  large  quantity.    If  the  digitalin,  moistened  with  sulphuric  acid,  is 
exposed  to  the  vapour  of  bromine,  it  immediately  assumes  a  violet  colour. 
This  peculiar  colour  is  observed  even  with  the  faintest  trace  of  digitalin, 
and  it  is  regarded  by  him  as  characteristic.  Seventeen  of  the  akaloids  and 
principles  thus  tested  did  not  acquire  a  violet  colour.     ('  Chem.  News,' 
July  16,  1864,  p.  26.)   According  to  Grandeau,  digitalin  readily  admits  of 
separation  by  dialysis  from  organic  liquids.     Tardieu  and  Roussin,  and  the 
editor,  have  not  found  this  method  so  successful  in  practice  as  these  experi- 
ments on  pure  digitalin  would  appear  to  indicate.    ('  Ann.  d'Hyg.,'  1864, 
p.  80.)    According  to  B  runner  ('  Deut.  Chem.  Ges.  Ber.,'  1873,  p.  96)  and 
Almquist  (Arch.  Pharm.,'  [3]  V.  p.  515),  digitalin,  when  in  a  separate  state, 
may  be  detected  by  the  red  colour  produced  when  its  solution  is  mixed  with 
a  dilute  watery  solution  of  dried  ox-bile,  and  then  with  a  quantity  of  strong 
sulphuric  acid  sufficient  to  raise  the  temperature  to  158°  F.    The  test  is 
inapplicable  when  sugar  or  several  glucosides  are  present.    Fao-ge  and 
the  editor  found  the  physiological  test  applied  to  a  frog  the  best  test  for 
the  presence  of  digitalin.    ('  Guy's  Hosp.  Rep.,'  1866,  p.  37.) 

Digitalin  operates  powerf ully  on  man  and  animals  in  very  small  doses, 
and  it  must  be  regarded  as  a  deadly  poison.  l-16th  of  a  grain,  which  is 
considered  to  be  equal  to  eight  grains  of  the  well-prepared  powder  of  the 
dried  leaves,  is  sufficient  to  cause  symptoms  of  poisoning.  Doses  of  from 
1-llth  to  l-32nd  part  of  a  grain  have  lowered  the  pulse  and  caused  nausea, 
vomiting,  griping,  purging,  and  an  increased  secretion  of  urine.  (Pereira, 
'  Mat.  Med.')  Doses  of  from  one-quarter  to  one-half  of  a  grain  would 
probably  prove  fatal  to  life.  Homolle  found  in  experiments  on  himself 
that  small  doses  of  digitalin  taken  at  intervals  lowered  the  pulse  to  about 
one-fourth  or  one-fifth  of  *he  normal  standard  :  thus  in  himself  it  fell  to  17 
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in  one  minute,  which  represents  a  fourth  of  the  normal  pulsations.  In 
♦loses  of  from  l-15th  to  l-30th  of  a  grain  in  twenty-four  hours,  cligitalin 
slackened  the  circulation.  In  doses  above  l-15th  of  a  grain,  it  produced 
on  adults  emetic  and  purgative  effects,  sometimes  suddenly,  at  others  slowly 
and  gradually.  In  doses  of  from  one  to  two  grains,  unless  speedily  thrown 
off  by  vomiting,  it  killed  dogs  in  a  few  hours.  (Orfila,  '  Toxicologic,' 
vol.  2,  p.  350.  See  also  a  paper  by  Fagge  and  Stevenson,  '  Guy's  Hosp. 
Rep.,'  18(56,  p.  37.) 

Digitalin  has  acquired  some  notoriety  by  reason  of  the  trial  of  Br.  Be 
la  Pommerais,  at  Paris,  in  1864,  for  the  murder  of  his  mistress,  a  woman 
named  Pauw.    The  deceased,  who  was  about  forty  years  of  age,  and  in 
the  enjoyment  of  good  health,  was  suddenly  seized  with  violent  vomiting, 
and,  after  an  illness  of  about  twenty- four  hours,  died  on  the  17th  Nov., 
1863.    The  prisoner  had  just  renewed  his  intimacy  with  her  at  the  time 
of  the  occurrence  of  this  fatal  illness:  and,  after  a  long  interval  of  absence, 
he  had  induced  her  to  insure  her  life  in  various  insurance  offices  for  enor- 
mous sums  of  money,  quite  disproportioned  to  her  circumstances.  Imme- 
diately after  her  death  he  put  in  a  claim  for  these  large  insurances.  The 
body  of  the  deceased  was  exhumed,  and  inspected  for  the  first  time 
thirteen  days  after  death.    The  viscera  throughout  were  healthy ;  they 
presented  no  unusual  appearance,  and  revealed  no  natural  cause  of  sudden 
death.    The  stomach  and  bowels,  which  were  well  preserved,  bore  no 
marks  of  the  action  of  poison ;  and,  on  a  chemical  analysis,  no  poison  of 
any  kind  could  be  detected  in  these  organs  by  Tardieu  and  Eoussin.  The 
symptoms,  during  the  illness,  owing  to  there  being  no  suspicion  of  poison- 
ing, were  not  accurately  observed.    Repeated  vomiting,  with  great  de- 
pression and  exhaustion,  seem  to  have  been  the  most  prominent.  Failing 
to  detect  any  poison  by  chemistry  and  the  microscope,  the  experts  adopted 
the  physiological  test  of  administering  prepared  alcoholic  and  aqueous 
extracts  of  the  stomach  and  intestines  to  animals.    An  attempt  made  to 
separate  the  active  principle  and  remove  the  organic  matter  by  dialysis, 
did.  not  yield  satisfactory  results.   ('  Ann.  d'Hyg.,'  1864,  2,  105.)  Seventy- 
five  grains  of  the  mixed  extracts  above  mentioned  were  introduced  into 
the  cellular  membrane  of  the  thigh  of  a  dog.   The  animal  vomited  twice  ; 
and  in  four  hours  the  pulsations  of  the  heart  sank  from  102  to  86  :  its 
action  was  irregular  and  intermittent,  and  the  respiration  was  deep  and 
painful.    There  were  no  narcotic  symptoms ;  on  the  next  day,  the  dog 
was  better,  and  it  completely  recovered.    Sixty  grains  of  these  extracts 
in  water,  administered  to  a  rabbit  by  means  of  a  funnel,  caused  death  in 
a  few  minutes,  probably  from  syncope  (or  asphyxia  ?). 

The  deceased,  during  her  fatal  illness,  had  vomited  on  the  floor  of  her 
room.  An  alcoholic  extract  was  made  of  the  scrapings  of  the  floor  and  of 
the  substances  deposited  between  the  planks.  No  mineral  poison  was 
found  in  it.  Seventy-five  grains  of  this  extract  were  introduced  into  the 
cellular  membrane  of  the  thigh  of  a  dog.  The  animal  suffered  from  vomit- 
ing and  depression  of  the  action  of  the  heart,  and  died  in  about  twenty-two 
hours.  There  was  no  coma  or  insensibility  at  any  time.  Thirty-one  grains 
of  the  same  extract  diffused  in  water  were  administered  to  a  rabbit  by 
means  of  a  funnel.  In  less  than  three  hours  after  the  injection  the  animal 
died,  having  suffered  from  irregular  and  depressed  action  of  the  heart. 
Sixty  grains  of  an  alcoholic  extract  from  the  scrapings  of  the  floor,  said 
to  be  free  from  vomited  matters,  had  no  effect  upon  an  animal. 

These  two  extracts  of  the  floor  had  different  chemical  properties.  The 
first,  containing,  as  it  was  believed,  a  portion  of  the  vomited  matters, 
amounted  to  half  an  ounce.  It  was  of  a  brown  colour,  had  a  rancid  oily 
odour,  and  a  bitter  taste.    Its  solution  was  precipitated  by  tannic  acid  : 
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it  was  coloured  purple-red  by  sulphuric,  and  green  by  hydrochloric  acid. 
The  second  was  coloured,  had  an  oily  aspect,  but  no  bitterness.  It  was 
not  precipitated  by  tannic  acid,  and  was  feebly  coloured  by  sulphuric  and 
hydrochloric  acids ;  the  results  being  different  from  those  obtained  with 
the  first  extract.  It  was  objected  to  any  inferences  from  the  properties 
of  these  extracts,  that  deceased's  room  had  been  formerly  occupied  by  a 
photographic  artist  :  but  it  is  expressly  stated  that  no  noxious  mineral 
substances,  such  as  are  used  in  photography,  were  found  in  them.  No 
attempt  was  made  to  procure  digitalin  from  the  extracts :  the  presence 
of  this  principle  was  a  matter  of  inference,  from  the  extracts  produced  : 
and  the  reason  assigned  for  the  extract  derived  from  the  stomach  and 
bowels  of  deceased  having  no  fatal  effect  upon  animals,  was  that  the  quan- 
tity of  the  active  principle  left  in  the  body  at  the  time  of  death  was  too  small. 

Tardieu  and  Roussin  deposed  at  the  trial  that  the  deceased  had  died 
from  a  vegetable  poison  which  produced  no  marked  change  in  the  body, 
which  could  not  be  revealed  by  chemical  analysis,  but  only  by  its  noxious 
effects  on  animals.  The  effects  on  animals  were  in  this  case  similar  to 
those  caused  by  digitalin,  and  without  positively  affirming  that  the  deceased 
woman,  Pauw,  had  died  from  this  poison,  there  was  the  strongest  pre- 
sumption that  she  fell  a  victim  to  it.  The  deceased  was  quite  well  the  day 
before  her  death,  and  the  post-mortem  examination  of  the  body  proved 
the  absence  of  any  natural  cause  to  account  for  this  sudden  death. 

In  reference  to  the  accused,  it  was  proved  that  he  had  in  his  posses- 
sion a  large  number  of  poisons  of  a  deadly  kind,  including  digitalin ;  that 
he  had  at  three  different  times  purchased  as  much  as  fifty-two  grains  of 
this  poison,  of  which  much  had  been  used,  and  that  those  quantities  were 
inconsistent  with  any  reasonable  medical  requirements.  As  the  prisoner 
was  a  homoeopathic  practitioner,  the  purchase  and  actual  use  of  such  large 
quantities  of  so  potent  a  drug  were  quite  inexplicable  on  any  theory  con- 
sistent with  his  innocence.  On  the  other  hand,  the  case  was  equally 
against  him  in  its  moral  aspects  ;  it  was  clearly  established  that,  by 
reason  of  the  large  insurances  effected  on  her  life,  he  had  a  strong  motive 
in  the  death  of  the  woman,  that  a  long  cessation  of  their  intimacy  had 
taken  place  by  reason  of  his  marriage  with  another  person,  that  he  had 
suddenly  and  without  any  reasonable  grounds  renewed  his  intimacy  with 
the  deceased,  and  the  date  of  her  fatal  illness  was  in  accordance  with  these 
visits  thus  renewed.  In  short,  De  la  Pommerais  had  the  motive,  means, 
and  opportunity  of  destroying  the  life  of  this  woman  by  poison,  and  no 
theory  consistent  with  his  innocence  could  be  suggested,  by  those  who 
defended  him,  to  explain  satisfactorily  the  mass  of  moral  and  medical  cir- 
cumstances which  were  clearly  proved  against  him.  Further,  he  over- 
acted his  part,  and  by  forged  letters  and  correspondence  had  shown  that 
he  had  fully  anticipated  the  sudden  death  of  the  woman  Pauw,  and  the 
explanations  that  might  be  required  of  him  in  order  to  account  for  this 
event.  Apart  from  any  questions  respecting  the  speculative  character  of 
the  medical  evidence,  there  were  circumstances  proved  in  this  case  which 
were  inconsistent  with  any  theory  of  the  innocence  of  the  accused.  The 
jury  found  him  guilty  of  murder,  and  he  was  executed. 

Monkshood  (Acoxitum  napellus). 

All  parts  of  the  common  aconite  (Aconitum  napellus)  are  highly 
poisonous.  The  plant  is  commonly  known  by  the  names  of  monkshood, 
wolfsbane,  or  blue  rocket.  The  root  has  frequently  been  eaten  in  mistake 
for  horseradish,  to  which  it  bears  a  remote  resemblance.  The  root  of  the 
horseradish  is,  however,  long  and  almost  cylindrical,  and  does  not  change 
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colour  when  scraped  and  exposed  to  air;  whilst,  on  tbe  contrary,  that  of 
iiconite  is  darker,  distinctly  conical,  and  becomes  pink  when  scraped  and 
exposed  to  the  air  for  a  short  time.  The  root  has  twice  been  administered 
for  homicidal  purposes.  In  most  cases  it  is  the  tincture,  liniment,  or  the 
pharmaceutical  preparation  which  is  taken  in  poisonous  dose  by  mis- 
adventure. Still  more  rarely  the  active  alkaloid,  aconitine,  has  been  ad- 
ministered.  This  is  perhaps  the  most  deadly  known  poison,  l-16th  of  a 
grain  having  proved  fatal,  and  l-50th  of  a  grain  is  believed  by  some  to  be 
a  fatal  dose.  The  roots,  seeds,  and  leaves  of  the  plant,  when  masticated, 
produce  a  cool  numbing  sensation,  affecting  the  lips,  tongue,  and  interior 
of  the  mouth  generally.  At  first  the  root  appears  to  be  almost  tasteless, 
as  the  effects  are  only  manifested  after  the  lapse  of  a  few  minutes.  The 
sensation,  once  produced,  lasts  for  several  hours. 

The  roots  of  Aconitum  ferox,  the  Indian  bikh  or  bisch,  and  those  of 
Japanese  aconite  from  A.  Fischeri,  are  also  articles  of  commerce,  and  are 
as  poisonous  as  the  ordinary  A.  napelhis.  The  official  tincture,  Fleming's 
tincture,  the  extract,  the  alcoholic  extract  (not  official),  and  the  liniment 
may  all  be  productive  of  fatal  results. 

Symptoms  and  Appearances. — In  from  three  to  five  minutes  after  chew- 
ing the  root  of  aconite,  or  after  contact  of  any  of  its  preparations  with  the 
tongue,  a  hot,  burning,  astringent  sensation  is  experienced  on  the  tongue, 
extending  to  the  fauces  and  to  the  lips,  especially  the  lower.  The  sensation 
soon  becomes  very  severe,  and  is  accompanied  by  a  certain  amount  of 
salivation,  and  a  sensation  of  swelling  of  the  fauces,  and  there  may  be 
difficulty  in  swallowing.  The  sensation  is  by  some  described  as  one  of 
numbness,  and  there  is  decided  loss  of  sensation  locally.  Later  the 
feeling  is  one  as  if  the  tongue  had  been  seared  with  a  hot  iron.  Vomiting 
usually  sets  in  in  an  hour  or  two  at  the  latest ;  and  is  usually  severe  and 
spasmodic.  The  patient  feels  cold,  especially  in  the  extremities,  and  the 
skin  is  cold,  clammy,  and  perspiring.  There  may  be  a  feeling  of  numbness 
extending  over  the  whole  body,  or  a  sensation  of  impending  paralysis. 

Poisoning  by  the  root  of  aconite  has  been  by  no  means  infrequent.  In 
the  spring  or  autumn,  the  root  is  liable  to  be  mistaken  for  that  of  horse- 
radish. It  has  been  thus  accidentally  eaten  on  several  occasions,  and  has 
caused  death.  A  mistake  of  this  kind  led  to  fatal  results  in  three  hours 
in  a  case  which  occurred  at  Lambeth ;  and  another  set  of  cases  occurred 
at  Dingwall,  in  1856.  Here  three  persons  were  poisoned  by  reason  of  their 
having  had  sauce,  made  with  the  root  of  aconite,  served  at  dinner  with 
roast-beef  in  place  of  horseradish  sauce.  They  were  healthy  adults ;  and 
all  died  within  three  and  a  half  hours.  Mistakes  of  this  kind  show 
deplorable  ignorance,  but  there  is  always  the  risk  of  their  occurrence  when 
horseradish  and  aconite  are  grown  near  to  each  other  in  a  garden,  at  that 
season  of  the  year  when  the  leaves  have  fallen.  A  trial  for  murder  by 
poisoning  with  the  root  of  this  plant  took  place  at  the  Monaghan  Lent 
Assizes  in  1841  {Beg.  v.  McConJcey),  in  which  Geoghegan  conducted  the 
medico-legal  investigation.  The  medical  evidence  was  beset  with  diffi- 
culties;  for  no  trace  of  the  poison  could  be  discovered  in  the  body,  and 
it  was  only  by  a  close  analysis  of  symptoms  and  appearances  that  the- 
charge  was  brought  home  to  the  prisoner.  The  deceased  had  eaten  for 
his  dinner  some  greens  dressed  for  him  by  the  prisoner;  he  complained 
of  their  having  a  sharp  taste,  and  this  was  perceived  also  by  another 
person  present  who  tasted  them.  It  was  ascertained  that  soon  after  the 
meal  the  deceased  had  vomited  some  greenish  matter,  and  suffered  from 
purging,  restlessness,  incoherence,  lock-jaw,  and  clenching  of  the  hands. 
He  died  in  about  three  hours  after  having  eaten  the  greens,  but  was  not 
seen  by  a  medical  man  while  living.    The  chief  appearance  met  with  was 
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in  the  stomach,  where  the  mucous  membrane  was  of  a  light  reddish-brown 
colour.  Traces  of  vegetable  matter  were  found  in  the  intestines  :  but  no 
poison  could  be  detected,  either  botanically  or  chemically.  The  symptoms 
suffered  by  a  friend  of  the  deceased,  who  had  accidentally  tasted  the 
greens,  were  very  characteristic  of  poisoning  by  aconite.  In  two  minutes 
he  felt  a  burning  heat  in  the  mouth,  throat,  gullet,  and  stomach ;  then  a 
sensation  of  swelling  in  the  face,  with  a  general  feeling  of  numbness  and 
creeping  of  the  skin.  Restlessness,  dimness  of  sight,  and  stupor  almost 
amounting  to  insensibility,  followed ;  and  in  about  an  hour  after  the 
meal  he  was  found  speechless,  frothing  at  the  nose  and  mouth,  the  hands 
and  jaws  clenched,  appearing  occasionally  as  if  dead,  and  then  again 
reviving.  Vomiting,  purging,  tenderness  at  the  pit  of  the  stomach, 
cramps,  tingling  of  the  flesh,  and  a  burning  taste  in  the  mouth  followed. 
This  man  did  not  entirely  recover  until  after  the  lapse  of  five  weeks.  The 
prisoner  was  convicted  of  murder,  and  confessed  before  her  execution 
that  the  powdered  root  of  aconite  had  been  mixed  with  pepper  and 
sprinkled  over  the  greens.    ('  Dub.  Med.  Jour.,'  vol.  19,  p.  403.) 

In  1856,  Hadfleld  forwarded  to  the  author  four  small  slices  of  aconite 
root,  taken  from  the  stomach  of  a  man  who  had  died  in  three  hours. 
The  quantity  which  he  had  swallowed  with  suicidal  intention  was  un- 
known :  but  none  was  thrown  off  by  vomiting,  so  far  as  could  be  ascer- 
tained. The  symptoms  within  half  an  hour  of  death  were  burning  pain 
in  the  stomach,  parched  mouth,  intense  thirst,  retching  and  vomiting 
of  a  tenacious  mucus,  cold  perspiring  skin,  imperceptible  pulse,  and  a 
feeling  of  deadly  sickness.  The  patient  was  conscious  :  there  were  no 
convulsions.  On  inspection,  there  was  congestion  of  the  brain  as  well  as 
of  its  membranes  ;  the  heart  was  flaccid,  and  there  was  some  blood  in  the 
right  side.  The  stomach  contained  much  half-digested  food,  with  four 
slices  of  aconite  root,  apparently  unaltered.  The  mucous  membrane 
presented  a  slight  reddish-brown  patch  at  the  greater  end,  of  the  size  of 
half  a  crown.  It  was  otherwise  healthy,  as  well  as  the  other  organs.  (For 
an  account  of  the  effects  of  this  plant  the  reader  is  referred  to  a  paper  in 
the  '  Dub.  Jour.  Med.  Sci.,'  vol.  19,  p.  403.) 

The  tincture  of  the  root  operates  powerfully  in  small  doses.  Dr.  Male 
died  from  the  effects  of  not  more  than  eighty  drops  taken  in  ten  doses, 
over  a  period  of  four  days,  the  largest  quantity  taken  at  once  being  ten 
drops.  ('  Prov.  Med.  and  Surg.  Jour.,'  Aug.  20,  1845,  p.  535 ;  also  '  Med. 
Gaz.,'  vol.  36,  p.  861.)  Pereira  had  known  tingling  and  general  numbness 
of  the  limbs  produced  in  hysterical  women  by  a  dose  of  only  five  minims 
of  a  carefully  prepared  tincture.  Topham  has  published  an  account  of  the 
symptoms  produced  by  fifteen  minims  of  the  tincture  of  the  root  of  aconite. 
Immediately  after  taking  the  poison  in'a  mixture  into  which  it  was  put  by 
mistake,  the  patient  (a  woman,  ast.  27)  felt  a  sensation  of  numbness  in 
the  tongue,  with  difficulty  of  swallowing.  There  were  convulsive  twitchings 
of  the  muscles  of  the  face,  and  she  lost  the  power  of  walking.  There  was 
complete  unconsciousness,  which  continued  for  two  hours,  when  she  began 
to  recover.  The  pupils  were  observed  to  be  slightly  contracted.  The 
intensity  of  the  symptoms  varied  at  intervals,  and  came  on  in  paroxysms. 
They  indicated  great  disorder  of  the  nervous  system.  The  next  day  she 
had  numbness  in  both  arms,  but  she  rapidly  and  perfectly  recovered. 
These  tinctures  were  three  times  as  strong  as  the  pharmacopceial  tincture. 
('  Lancet,'  1851,  II.  p.  56.  See  also  the  account  of  a  case  of  recovery  in 
'  Amer.  Jour,  of  Med.  Sci.,'  January,  1862,  p.  285.) 

In  1853,  a  woman  took  by  mistake  seventy  minims  of  Fleming's  tincture 
of  the  root  mixed  with  one  grain  of  acetate  of  morphine.  Fleming's  tincture 
is  six  times  as  strong  as  the  ordinary  tincture.  In  a  few  minutes  she  became 
VOL.  i.  2  I 
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very  thirsty,  complained  of  a  burning  sensation  and  pain  in  her  stomach, 
to  relieve  which  she  swallowed  a  quantity  of  cold  water.  In  fifteen 
minutes  there  was  violent  vomiting,  which  continued  for  two  hours.  She 
lost  the  power  of  standing,  and  was  very  restless.  The  pain  in  the 
stomach  increased,  and  there  were  convulsive  movements  of  the  muscles. 
She  was  conscious  until  shortly  before  her  death,  which  took  place  about 
four  hours  after  she  had  taken  the  poison.  There  were  no  general  con- 
vulsions :  the  pain  in  the  stomach  was  well  marked  throughout.  On 
inspection,  the  membranes  of  the  brain  were  found  congested,  but  the  brain 
itself  was  firm  and  healthy.  The  lungs  were  healthy  :  the  heart  was 
flaccid,  and  the  uterus  congested.  The  stomach  contained  some  mucus, 
and  the  membrane  at  the  larger  curvature  was  injected  (reddened)  in 
patches,  but  otherwise  natural.  The  mucous  membrane  of  the  duodenum 
was  in  a  high  state  of  inflammation,  abraded  in  patches,  softened,  and 
broken  down.  Some  spots  were  of  a  very  dark  colour,  passing  into 
mortification.  In  1852,  an  excise  officer  lost  his  life  by  merely  tasting 
Fleming's  tincture  of  aconite,  under  the  supposition  that  it  was  flavoured 
spirit.  He  was  able  to  walk  from  the  Custom  House  over  London  Bridge, 
but  he  died  in  about  four  hours  after  taking  the  poison.  A  liquid  sold  for 
external  use  under  the  name  of  Neuraline  appears  to  be  a  preparation  of 
tincture  of  aconite  mixed  with  chloroform  and  rose-water.    According  to 

G.  Harley  there  is  one  drop  and  a  half  of  Fleming's  tincture  in  half  a 
bottle  of  the  so-called  neui'aline.  It  operates  by  causing  numbness 
or  paralysis  of  the  parts  to  which  it  is  applied.  The  death  of  the  Son.  G. 

H.  Vernon  was  ascribed  to  the  too  frequent  use  of  this  preparation  ex- 
ternally. But  his  death  from  this  cause  was  doubtful.  ('  Pharm.  Jour.,' 
Jan.,  1872,  p.  618.)  The  same  ignorance  prevails  respecting  this  as  with 
regard  to  other  poisonous  substances  dissolved  in  alcohol,  namely,  that  it 
is  harmless  unless  the  skin  is  broken.  Unless  it  were  absorbed  by  the  skin 
it  could  have  no  medicinal  operation,  and  the  effects  of  absorption  must 
depend  on  the  quantity  applied  and  the  frequency  with  which  it  is  applied. 
Alcohol  has  been  found  to  promote  the  absorption  of  poisonous  agents 
through  the  unbroken  skin.    Nervine  is  also  a  preparation  of  aconite. 

The  case  of  the  man  Hunt  who,  in  1863,  destroyed  his  wife  and  children 
by  prussic  acid,  presents  some  features  of  interest  in  reference  to  the 
symptoms  and  appearances  produced  by  tincture  of  aconite.  The  quantity 
of  tincture  taken  by  him  was  not  determined  ;  but  the  man  was  soon  af  ter- 
wards  seized  with  violent  spasmodic  retching,  the  face  was  pale,  the  skin 
cold  and  clammy,  the  pulse  small  and  hardly  perceptible,  and  the  action  of 
the  heart  feeble.  The  pupils  were  much  dilated,  and  the  eyes  brilliant 
and  sparkling,  the  breathing  quiet  and  regular,  except  during  the  fits. 
He  complained  of  pain  in  his  heart.  In  attempting  to  walk,  he  staggered, 
and  had  no  power  to  raise  his  arms.  He  was  perfectly  conscious,  called 
for  writing  materials,  and  wrote  a  few  lines.  He  then  became  suddenly 
worse,  and  a  quarter  of  an  hour  before  his  death  he  lost  all  power  and 
sensation  in  his  limbs,  the  sharpest  pinches  producing  no  impression.  The 
pulse  was  imperceptible.  There  were  no  convulsions,  but  complete  re- 
laxation of  the  limbs  at  death,  which  appeai'ed  to  arise  from  syncope 
three-quarters  of  an  hour  after  he  had  taken  the  poison.  On  inspection 
forty-two  hours  after  death,  there  was  great  rigidity  of  the  muscles.  The 
substance  of  the  brain  was  firm  and  healthy  :  the  vessels  on  the  surface 
were  filled  with  blood.  The  heart  was  healthy  :  the  right  side  was  greatly 
distended  with  dark  fluid  blood  ;  the  left  side  contracted  and  quite  empty. 
The  lungs  were  healthy.  In  the  abdomen  the  viscera  were  healthy,  with 
the  exception  of  the  stomach  and  duodenum.  The  mucous  membrane  of 
the  stomach  had  a  bright  red  colour  at  the  larger  end.  There  were  marks 
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of  irritation,  with  softening  and  separation  of  the  mucous  lining,  the  whole 
of  the  membrane  being  in  a  highly  corrugated  condition.  Traces  of 
aconitine  were  found  in  the  contents  of  the  stomach.  The  deceased  had 
provided  himself  with  an  ounce  of  the  tincture  of  aconite,  and  had 
swallowed  the  greater  part  of  this  mixed  with  water. 

The  tincture  varies  much  in  strength.  In  the  '  Lancet,'  1861,  II. 
p.  170,  it  is  stated  that  a  lady  recovered  who  had  swallowed  two  tea- 
spoonfuls  by  mistake  for  laudanum,  which  she  had  been  in  the  habit  of 
taking  in  large  doses.  After  she  had  swallowed  the  aconite  she  could 
not  rise  from  her  seat,  and  exclaimed  that  she  had  lost  the  use  of  her  legs. 
She  complained  of  a  burning  sensation  in  the  throat  and  constriction  at 
the  chest.  Her  mind  was  clear,  and  she  had  no  feeling  in  her  arms  and 
legs.  The  symptoms  subsided  in  two  hours,  and  she  recovered  in  eight 
hours.  Vomiting  had  been  early  promoted  by  emetics.  In  1862,  a  man 
died  from  the  effects  of  two  grains  of  extract  of  aconite  taken  in  two  pills. 
As  in  other  cases  in  which  active  poisons  have  been  administered  in  pills, 
the  symptoms  were  a  long  time  in  appearing,  but  when  they  once  com- 
menced they  proceeded  rapidly  to  a  fatal  termination. 

A  case  of  poisoning  by  a  decoction  of  this  plant  occurred  to  Sayle. 
A  man,  set.  39,  boiled  the  fresh  stalks  and  leaves  of  aconite  in  half  a  pint, 
■of  beer  until  it  was  reduced  to  a  quarter  of  a  pint  :  he  then  swallowed  half 
of  it  as  a  medicine.  An  hour  afterwards  he  was  found  in  bed,  rolling  his 
arms  about  and  foaming  at  the  mouth  : — the  pupils  were  widely  dilated,  the 
legs  were  paralysed,  the  skin  was  cold  and  clammy,  there  was  great  nausea, 
the  pulse  was  scarcely  perceptible,  and  he  was  perfectly  insensible.  He 
soon  afterwards  died.  The  abdomen  was  examined,  and  the  only  appear- 
ance met  with  was  a  slight  redness  near  the  cardiac  extremity  of  the 
stomach.    (' Med.  Times,'  Oct.  18,  1845,  p.  70.) 

Fatal  dose. — Of  the  root  60  grains  has  proved  fatal ;  but  it  is  probable 
that  this  is  much  in  excess  of  the  minimum  fatal  dose.  Of  the  pharma- 
copoeial  tincture  two  or  three  drachms  might  probably  be  fatal.  Fleming's 
■  tincture  is  six  times  as  strong,  and  twenty-five  minims  have  killed  an  adult. 
Four  grains  of  alcoholic  extract  have  proved  fatal.  Of  the  official  (non- 
alcoholic) extract  two  grains  have  proved  fatal  (see  above).  It  is  very 
uncertain  in  its  action  ;  but  is  much  less  active  than  the  alcoholic  extract. 
The  liniment  is  stronger  than  even  Fleming's  tincture,  and  eight  times 
the  strength  of  the  pharmacopoeial  tincture  :  twenty  minims  would 
probably  form  a  fatal  dose. 

Analysis. — The  botanical  characters  of  the  root  and  leaves,  when  any 
portions  can  be  obtained,  will  enable  a  medical  witness  to  identify  this 
vegetable  poison.  The  root  has  been  frequently  and  fatally  mistaken  for 
horseradish,  but  there  are  these  striking  differences  : — 1.  Aconite-root 
(fig.  86,  p.  484)  is  very  short,  conical,  and  tapers  rapidly  to  a  point. 
2.  It  is  externally  of  an  earthy-brown  colour, — internally  white  and  of 
an  earthy  smell, — the  cut  surface  is  rapidly  reddened  by  exposure  to  air. 
It  has  numerous  long  thin  fibres  proceeding  from  it.  3.  It  has  at  first 
a  bitter  taste,  but  after  a  few  minutes  it  produces  a  disagreeable  sense 
of  tingling  and  numbness  on  the  lips  and  tongue.  1.  Horseradish-root 
(fig.  87,  p.  484)  is  long,  cylindrical  or  nearly  so,  and  of  the  same  thickness 
for  many  inches.  2.  It  is  externally  whitish-yellow,  and  has  a  pungent 
odour  when  scraped.  3.  Its  taste  is  sometimes  bitter,  but  it  produces 
an  immediate  hot  or  pungent  sensation. 

The  leaves  of  aconite  or  monkshood  are  of  a  dark-green  colour,  thick  and 
of  a  peculiar  shape.  The  illustration  (fig.  88,  p.  484)  is  engraved  from  a 
photograph  of  a  fresh  leaf.  When  masticated  the  leaves  slowly  produce  on 
the  lips  and  tongue  the  persistent  sensation  of  tingling  and  numbness, 
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■with  the  sense  of  coolness,  observed  in  the  root.  They  are  less  powerful 
than  the  root  and  seeds.  The  seeds  differ  in  appearance  from  those  of 
other  poisonous  plants.    (See  fig.  89.) 


Fig.  86. 


Fig.  87. 


Aconitine. — The  chief 
alkaloid  of  A.  napellus, 
is  aconitine,  aconitia,  or 
aconitina;  and  is,  per- 
haps, the  most  formid- 
able known  poison,  the 
fatal  dose  being  probably 
l-20th,  or  even  l-50th  of 
a  grain.  It  contains  a 
second  alkaloid,  known  as 
isaconitine,  which  is  less 
poisonous.  Commercial 
samples  of  aconitine  are 
of  varying  degrees  of  ac- 
tivity and  purity  ;  most  of 
the  German  or  '  exotic ' 
varieties  being  compara- 
tively inert.  The  inert- 
ness of  the  exotic  pre- 
parations is  due  to  ad- 
mixture with  other  and 
inert  alkaloids,  partly  ex- 
istent in  the  plant,  and 
partly  the  products  of 
decomposition  during  the 
manufacture.  One  of 
these  last  is  named  aco- 
nine.  Indeed,  the  active 
alkaloids  aconitine  and 
isaconitine  are  of  the 
nature  of  glucosides, 
readily  undergoing  a  kind  of  saponification  and  splitting  up  into  an 
acid  and  a  comparatively  inert  basic  body.  Thus  aconitine  in  ammoniacal 
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Fig.  88. 


Fig.  89. 


a.  Seed  of  aconite,  natural 

size. 

b.  The  same,  magnified  30 

diameters. 


Small  leaf  of  aconite,  natural  size,  from  a 
photograph. 


mixture  speedily  splits  up  into  another  base  aconine,  and  benzoic  acid. 
Wright  ('  Year  Book  of  Pharmacy,'  1880)  and  Williams  have  pointed 
out  the  conditions  essential  for  success  in  the  manufacture. 
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In  1880,  three  cases  of  poisoning  by  crystallized  nitrate  of  aconitine 
•occurred  in  Holland  ('Schmidt's  '  Jahresb.,'  189,  p.  122;  'Berl.  Klin. 
Wochenschr.,'  1880,  p.  337)  ;  and  one  of  them  proved  fatal.  The  first 
was  the  case  of  a  weakly  man,  61  years  of  age,  suffering  from  chronic 
bronchitis  and  a  febrile  attack.  For  this  there  was  prescribed  a  solution 
of  nitrate  of  aconitine.  The  patient  took  five  drops,  containing  "006th  of 
a  grain  of  the  nitrate,  at  7  p.m.  This  produced  an  astringent  and  burning 
taste  in  the  mouth,  extending  to  the  stomach.  At  9  p.m.  the  dose  was  in- 
creased to  twenty  drops  (  =  "025th  of  a  grain)  ;  and  this  dose  was  repeated 
at  8  a.m.,  11  a.m.,  4  p.m.,  9  p.m. ;  next  day,  at  10  p.m.,  a  final  dose  of  ten 
drops  (  =  "012th  of  a  grain)  was  taken.  In  all  l-7th  of  a  grain  of  the 
nitrate  was  taken  in  seven  doses.  After  each  dose  the  patient  was 
seriously  indisposed,  so  that  eventually  his  life  was  in  jeopardy.  The 
symptoms  were  a  feeling  of  coldness,  cold  clammy  perspiration,  severe 
vomiting,  difficult  respiration,  great  lassitude,  and  the  patient  felt  as  if 
he  were  about  to  become  paralyzed.  There  were  intermittent  deafness 
and  blindness,  and  spasmodic  twitchings  of  the  whole  body,  but  more 
especially  of  the  muscles  of  the  face.  At  one  time  he  felt  that  he  was 
dying,  and  stated  that  he  had  been  poisoned.  The  respiration  became 
stertorous  and  quickened ;  then  slow  and  gasping.  There  was  no  loss  of 
consciousness.  It  is  not  stated  that  there  was  any  loss  of  sensation,  or 
any  actual  paralysis. 

In  the  second  case,  a  man,  set.  62,  took  an  undetermined  dose  of  the 
same  medicine.  When  seen  he  had  cold  clammy  perspiration,  a  weak, 
irregular,  dicrotic  pulse,  and  was  conscious.  The  respirations  were  short, 
laboured,  irregular,  and  superficial.  The  pupils  were  contracted,  and 
responded  feebly  to  light.  There  was  no  difficulty  in  swallowing.  There 
was  great  precordial  anxiety,  and  fades  hiwpocratica.  Suddenly  the  pulse 
entirely  ceased,  though  the  cardiac  beats  could  still  be  feebly  heard  ;  and 
a  deathly  pallor  supervened.  The  patient  rolled  from  side  to  side  of  the 
bed.  The  pupils  were  now  dilated.  Tonic  convulsions  of  the  facial 
muscles  set  in,  with  trismus ;  then  three  hours  after  the  dose  general 
clonic  convulsion,  and  the  patient  lost  consciousness.  In  five  or  six 
minutes  muscular  relaxation  ensued,  but  the  convulsions  returned  in  a 
quarter  of  an  hour.  An  hour  later  death  appeared  imminent.  Vomiting 
now  set  in,  the  pulse  improved,  and  in  twenty-one  hours  the  man  was 
convalescent. 

The  third  case  terminated  fatally.  Dr.  Mayer,  who  had  prescribed 
for  the  above  patients,  himself  took  from  50  to  60  drops  of  the  solution  of 
nitrate  of  aconitine  prescribed  for  the  first  patient.  This  corresponds  to 
l-13th  to  l-21st  of  a  grain  of  the  nitrate.  It  may  be  assumed  that  the 
dose  was  probably  l-16th  of  a  grain.  The  symptoms  commenced  in  an 
hour  and  a  half ;  but  they  were  not  accurately  noted  till  8  p.m.,  four  hours 
after  the  alkaloid  had  been  taken.  He  was  then  found  with  a  small, 
weak,  irregular,  but  not  slowed  pulse,  cold  skin,  and  contracted  pupils. 
He  had  an  astringent  and  burning  pain  in  the  mouth,  extending  to  the 
stomach,  and  difficulty  in  swallowing.  The  tongue  was  swollen.  There 
was  great  precordial  anxiety.  He  complained  of  burning  pain,  weakness, 
and  heaviness  of  the  limbs — especially  the  lower — which  felt  cold.  Sud- 
denly vision  was  lost,  and  the  pupils  became  dilated.  Soon,  however, 
they  again  contracted,  and  vision  was  restored.  Vomiting  was  procured 
by  tickling  the  fauces.  At  4.40  p.m.  severe  convulsions  first  set  in,  with 
stertorous  respiration,  singing  in  each  ear  alternately,  and  deafness.  Ether 
was  employed  hypodern.ically,  and  its  use  was  followed  by  renewed  vomit- 
ing and  convulsions.  The  pulse,  nevertheless,  improved,  and  ether  was 
again  injected.    In  a  few  minutes  there  was  renewal  of  severe  vomiting 
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and  convulsions,  and  the  patient  became  unconscious ;  the  pulse  failed,, 
and  death  ensued  at  9  p.m.,  without  return  of  consciousness,  five  hours 
after  the  administration  of  the  fatal  dose.  On  post-mortem  examination 
the  viscera  were  unusually  charged  with  blood,  and  there  was  consider- 
able hyperaemia  of  the  stomach  and  small  intestines,  so  that  the  colon  and 
rectum  appeared  pale  and  bloodless  by  contrast.  The  intestines  contained 
faeces,  there  having  been  no  stool  passed  during  the  illness  ;  and  the 
bladder  contained  two  and  a  half  ounces  of  urine. 

In  these  cases  it  was  intended  to  give  Friedlander's  nitrate  of  aconi- 
tine,  a  weak  German  preparation.  The  dispenser  used  instead  a  crystal- 
lized preparation  procured  from  Petit  of  Paris.  Plugge,  to  whom  the 
analysis  was  referred,  found  that  Petit's  preparation  was  eight  times 
more  poisonous  to  animals  than  Merck's  and  170  times  stronger  than 
Friedlander's  nitrate.  He  failed  to  detect  aconitine  in  a  benzene  extract 
of  the  viscera. 

Alarming  results  have  also  been  known  to  ensue  after  the  administra- 
tion of  pills,  each  containing  l-250th  of  a  grain  of  aconitine,  four  times 
a  day.  The  symptoms  were  developed  on  the  second  day.  ('  Lancet,'  1880, 
II.  p.  46.) 

In  1882,  a  medical  practitioner  named  Lamson  was  tried,  convicted, 
and  executed  for  the  murder  of  his  brother-in-law,  Percy  Malcolm  John 
(Beg.  v.  Lamson,  C.  C.  C,  March,  1882).  This  is  the  only  known  case  of 
the  homicidal  use  of  aconitine;  and  the  only  recorded  case  of  fatal  poison- 
ing by  English  (Morson's)  aconitine.  On  Dec.  3, 1881,  Lamson,  a  medical 
practitioner,  visited  his  brother-in-law,  aet.  19,  who  was  at  a  school  in 
Wimbledon.  John,  though  a  cripple,  and  paralyzed  below  the  pelvic 
region,  was  at  that  time  in  good  health.  In  the  presence  of  the  master, 
Lamson  gave  to  John  a  gelatine  capsule,  which  he  pretended  to  fill  with 
powdered  sugar,  but  into  which  he  no  doubt  introduced  a  fatal  dose  of 
aconitine — perhaps  the  whole  of  two  grains  which  he  had  purchased  a  few 
days  previously.  This  was  done  under  the  pretence  of  showing  the  youth 
how  to  use  the  capsules  for  taking  nauseous  medicines.  Lamson  then 
made  a  hasty  departure.  Twenty  minutes  or  half  an  hour  afterwards- 
the  victim  was  seized  with  pain  in  the  stomach,  which  he  at  first  called 
heartburn,  and  which  he  compared  to  pain  which  he  had  experienced 
on  a  former  occasion  when  Lamson  had  given  him  what  professed  to  be 
a  quinine  pill  or  powder.  In  a  box  belonging  to  John  there  was  found, 
after  his  death,  a  packet  of  quinine  powders,  some  of  which  were  mixed 
with  aconitine,  whilst  others  were  free  from  that  poison ;  and  also  pills 
containing  quinine  and  aconitine.  There  is  no  doubt  that  attempts  had 
been  made  on  John's  life  on  two  previous  occasions  by  the  administration 
of  these  articles  furnished  to  his  brother-in-law  by  Lamson.  The  boy 
was  taken  upstairs,  and  he  vomited,  and  was  in  great  pain.  He  said  his 
skin  felt  all  drawn  up,  and  that  his  throat  burned.  When  first  seen 
by  Berry  one  hour  and  forty  minutes  after  the  administration  of  the- 
poison,  he  was  lying  on  the  bed,  with  great  pain  in  the  stomach.  He- 
complained  of  the  skin  of  his  face  being  drawn,  of  a  sense  of  constriction 
in  the  throat,  and  of  being  unable  to  swallow.  He  retched  violently,  and 
vomited  a  small  quantity  of  dark  brown  fluid.  Half  an  hour  later  he  was 
also  seen  by  Little,  and  two  hours  and  three-quarters  after  the  poison 
was  swallowed  a  quarter  of  a  grain  of  morphine  was  injected  beneath  the 
skin.  This  somewhat  eased  the  patient's  agony ;  but  the  symptoms- 
returned  with  increased  severity.  At  one  time  he  was  with  difficulty  kept 
lying  down  by  the  united  force  of  two  men.  An  hour  later  the  morphine 
injection  was  repeated — one-sixth  of  a  grain  being  used.  Twenty  minutes 
later  he  died,  having  been  conscious  almost  to  the  last.    Death  occurred 
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four  hours  and  five  minutes  after  the  administration  of  the  capsule,  and 
not  quite  four  hours  after  the  commencement  of  symptoms.  At  the  post- 
mortem examination,  made  by  Bond,  the  only  unusual  appearances  were 
— redness  and  inflammation  of  the  cardiac  end  of  the  stomach,  which 
had  a  blistered  appearance ;  great  congestion  of  the  first  portion  of  the 
small  intestine  (duodenum),  and  patches  of  congestion  in  other  portions 
of  the  intestine  I  in  a  lesser  degree.  The  brain  was  hyperEemic.  The 
membranes  of  the  spinal  cord  were  congested.  The  lungs  were  much 
congested,  more  especially  towards  the  posterior  parts.  The  heart  was 
very  flaccid,  and  as  if  sodden,  and  stained  with  blood-pigment. 

From  a  portion  of  the  first  ejected  vomit — from  the  urine  drawn  off 
from  the  bladder  after  death — and  from  the  stomach,  stomach  contents, 
liver,  spleen,  and  one  kidney,  taken  together — the  editor  and  Dupre  ex- 
tracted aconitine  by  a  modification  of  Stas's  process.  The  existence  of 
this  was  proved  by  its  general  reactions  as  an  alkaloid,  by  the  peculiar 
sensation  which  it  excited  upon  the  tongue,  and  by  comparison  of  its  fatal 
effects  upon  mice  with  those  produced  by  Morson's  aconitine.  One  two- 
thousandth  part  of  a  grain  of  English  aconitine  may  be  recognized  by  the 
taste-test,  and  the  same  quantity  will  kill  a  mouse  within  a  few  minutes, 

A  solitary  case  of  poisoning  by  German  aconitine  (Merck's)  is  very 
crudely  recorded.  An  analytical  chemist  took  eight  grains  of  aconitine 
after  dinner,  with  suicidal  intent.  Half  an  hour  later  the  first  violent 
symptoms  appeared.  A  burning  sensation  in  the  mouth  and  throat  first 
made  itself  felt,  and  this  became  more  intense  every  minute ;  intense 
pains  in  the  stomach  ensued  after  thirty  minutes,  and  these  became  so 
violent  in  a  few  seconds  that  the  patient  writhed,  shrieking  in  the  most 
dreadful  convulsions,  and  trying  to  strike  the  wall  with  his  head.  He 
was  held  with  difficulty,  and  milk  and  oil  were  given.  Very  soon  he 
became  incapable  of  swallowing ;  he  was  seized  with  spasmodic  cough, 
and  wanted  to  vomit.  In  spite  of  emetics,  he  could  not  vomit,  however, 
till  an  hour  after  taking  the  poison,  and  then  with  great  exertion  a  dark 
greenish  fluid  was  ejected;  but  this  afforded  no  relief  to  the  pain  in  the 
stomach  and  the  burning  sensation  in  the  throat,  which  rendered  swal- 
lowing difficult.  The  application  of  the  stomach-pump  afforded  no  relief. 
Exhaustion  ensued  after  violent  convulsions,  and  the  symptoms  reappeared 
with  renewed  force.  At  the  beginning  of  the  third  hour,  the  pain  and  con- 
vulsions attained  such  violence  that  death  was  expected  every  instant.  In . 
the  fourth  hour,  after  repeated  injections  of  morphine,  the  patient  seemed 
somewhat  better.  Previous  to  this  he  indicated  that  his  skin  was  greatly 
irritated.  This  irritation  of  the  skin,  as  of  ants  crawling,  continued 
apparently  the  whole  time,  and  whenever  the  intensity  of  the  pains 
somewhat  remitted,  he  scratched  the  skin  of  the  face  and  breast  in  a 
convulsive  manner  till  these  were  sore.  His  eye  glared  wildly,  sometimes 
resting  with  a  fixed  stare  on  one  point.  The  convulsions  were  repeated  at 
almost  regular  intervals,  and  the  inclination  to  vomit  continued,  although 
vomiting  did  not  continue  after  the  second  hour.  At  intervals  of  about 
forty  minutes  the  patient  seemed  to  lose  consciousness,  but  only  for  a  few 
minutes,  and  then  the  convulsions  and  the  other  symptoms  reappeared 
with  undiminished  violence.  Three  hours  after  the  onset  of  the  symptoms 
he  became  incapable  of  intelligible  utterance,  but  indicated  that  he  felt 
giddiness  ;  and  soon  after  he  appeared  to  lose  sight.  He  threw  himself 
wildly  about  on  the  couch,  screamed,  and  uttered  fearful  groans.  Exhaus- 
tion and  apparent  coma  ensued,  and  then  renewed  attacks  of  the  most 
violent  description.  The  difficulty  of  breathing  set  in,  and  he  appeared 
to  suffocate.  At  intervals  he  was  conscious,  indicated  that  he  felt  pain 
in  the  head  and  stomach,  and  was  very  thirsty.    The  pulse  and  body 
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temperature  fell  considerably,  and  before  deatb,  which  occurred  at  the 
end  of  twelve  hours,  exhaustion  and  unconsciousness  set  in,  cold  perspi- 
rations, and  death-like  pallor.  Though  death  from  asphyxia  was  all 
along  expected,  this  occurred  from  syncope.  The  post-mortem  appear- 
ances showed  nothing  unusual.  The  pupils  were  dilated,  the  interior  of 
the  mouth  was  pale,  the  brain  and  lungs  were  congested,  the  valves  of 
the  heart  were  very  flaccid,  the  liver  and  kidneys  were  congested.  There 
was  inflammation  of  the  stomach,  and  its  mucous  membrane  was  con- 
gested (sic).  The  alkaloid  was  found  by  chemical  analysis  in  the  contents 
of  the  stomach ;  but,  very  remarkably,  none  was  found  in  the  urine  of 
the  deceased.    ('  Med.  Press,'  May  24,  1882,  p.  439.) 

Dunstan  and  Ince  have  recently  re-investigated  the  aconite  bases, 
more  especially  the  crystalline  aconitine  obtained  from  Aconitum  napellios. 
This  they  find  to  be  dextrorotatory  and  not  levorotatory,  contrary  to 
the  statement  of  previous  observers ;  and  they  assign  to  it  the  formula 
C33H45lSr012.  ('Pharm.  Jour.,'  3rd  ser.  XXI.  p.  857.)  Richards  and 
Rogers,  on  the  other  hand,  are  inclined  to  assume  the  existence  of  two 
isomeric  forms  of  aconitine,  differing  essentially  in  their  toxicity. 
('  Chemist  and  Drug.,'  1891,  pp.  205,  242.) 

Analysis. — In  any  suspected  case  of 'poisoning  by  aconite,  the  vomited 
matters,  or  the  stomach  and  intestines  after  death,  should  be  carefully 
examined  for  portions  of  vegetable  matter  which  may  be  compared  with 
the  structure  of  the  undoubted  aconite  plant.  Aconitine  may  be  extracted 
from  organic  liquids  by  means  of  Stas's  process  for  the  separation  of  the 
alkaloids.  In  this  way,  and  by  applying  the  tests  of  taste  and  that  of 
physiological  action  on  animals  (mice)  to  the  substances  thus  extracted, 
a  very  minute  trace  of  aconitine  may  be  detected.  No  other  alkaloid 
produces  the  same  sensation  upon  the  tongue  as  the  alkaloid,  or  mixture 
of  alkaloids,  known  as  aconitine.  Aconitine  yields  the  general  reactions  of 
the  alkaloids,  and  a  colour  test  with  sulphuric  acid  has  been  described. 
This  colour  reaction  is,  however,  valueless,  as  it  does  not  succeed  with 
pure  aconitine,  and  is  due  to  the  presence  of  impurity.  Aconitine 
readily  decomposes  when  in  alkaline  solution ;  and  hence  it  speedily 
disappears  from  liquids  which  remain  alkaline,  and  can  no  longer  be 
detected.  The  editor  finds  that  its  presence  can  no  longer  be  detected  in 
viscera  where  it  was  known  to  exist,  should  these  become  and  remain 
alkaline  for  some  time  from  putrefactive  decomposition. 

Since  the  appearance  of  the  last  edition  of  this  work,  a  large  number 
of  analgesics,  hypnotics,  antipyretics,  and  other  remedies,  many  of  them 
chemical  analogues  of  quinine,  have  been  introduced  into  medicine  ;  and 
the  editor  has  met  with  dangerous  symptoms  arising  from  their  excessive 
use. 

Cocaine. 

This  potent  alkaloid,  now  so  largely  used  in  medicine  as  an  analgesic 
(pain-killer),  has  on  many  occasions  caused  alarming  symptoms,  and  in 
some  cases  death.  Even  one-sixth  of  a  grain,  hypodermically  injected, 
may  cause  toxic  symptoms.  These  are  nausea,  vomiting,  headache, 
giddiness,  loss  of  vision,  profuse  perspiration,  Hvidity,  cramps  in  the 
region  of  the  stomach,  a  quick  irregular  feeble  pulse,  shallow  gasping 
respiration,  convulsions,  paralysis,  and  in  some  cases  delirium.  (Vide 
♦Brit.  Med.  Jour.,'  1888,  I.  p.  151.)  A  man,  set.  40,  injected  beneath  his 
skin  half  a  grain  of  the  alkaloid  to  remedy  the  after-effects  of  drunken- 
ness. Twenty  minutes  later,  he  was  found  lying  on  a  doorstep,  pale, 
with  dilated  pupils,  and  the  conjunctiva  of  the  eyes  insensitive.  The 
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breathing  was  slow  and  difficult,  the  pulse  140  in  the  minute.  He  was 
sensible,  unable  to  articulate,  and  could  not  swallow,  liquids  being- 
rejected  from  the  mouth.  The  patient  was  in  a  serious  state  for  some 
time,  but  recovered.  This  man  had  previously  had  repeated  doses  of 
five  and  six  tenths  of  a  grain  administered  by  injection  every  half-hour 
till  three  grains  had  been  used,  without  ill  effects.  ('Brit.  Med.  Jour.,' 
1887,  I.  p.  524.)  In  other  cases  alarming  symptoms  of  depression  have 
been  produced  by  the  application  of  solutions  of  cocaine  to  mucous 
membranes,  and  when  injected  before  surgical  and  dental  operations. 
('  Brit.  Med.  Jour.,'  1887,  I.  p.  676  ;  1888,  I.  p.  151.)  Generally  the 
symptoms  were  nausea  and  vomiting ;  headache,  loss  of  vision,  and 
deafness ;  loss  of  taste  and  smell  ;  lividity  and  profuse  perspiration ;  a 
rapid,  irregular,  intermittent  pulse ;  shallow,  irregular,  gasping  convul- 
sive breathing ;  impairment  of  gait  and  speech  ;  muscular  rigidity  ; 
convulsive  twitchings  and  paralysis.  The  habit  of  injecting  cocaine  is 
now  common. 

Quinine. 

That  quinine  acts  as  a  poison  in  excessive  doses  is  a  well-ascertained 
fact.  The  symptoms  are  noises  in  the  ears,  deafness,  and  excessive 
cardiac  weakness,  ending  in  death.  (  Vide  Husemann,  in  'Therap.  Monats.,' 
1887.)  , 

Paraldehyde. 

In  1891,  a  supposed  case  of  suicide  by  paraldehyde  was  communicated 
to  the  editor  by  Bond.  A  lunatic,  to  whom  this  substance  was  being 
administered,  managed  to  retain  his  nightly  dose  in  the  mouth  and  secrete 
it  till  he  had  obtained  sucb  a  quantity  of  paraldehyde  to  cause  fatal 
effects  when  taken  in  one  dose. 

Mackenzie  was  called  to  a  patient  who  had  taken  three  and  a  half 
ounces  of  paraldehyde.  The  breath  smelt  strongly  of  the  liquid ;  the 
face  was  slightly  flushed,  the  pupils  moderately  contracted,  and  quite 
insensible  to  light ;  the  breathing  and  pulse  were  rapid,  the  skin  warm. 
The  woman  was  quite  unconscious,  and  her  body  absolutely  limp,  like  an 
anaesthetized  person.  She  recovered.  ('Brit.  Med.  Jour.,'  1891,  II. 
p.  1254.)  Patients  may  habituate  themselves  to  the  use  of  large  doses  of 
paraldehyde. 

SULPHONAL. 

In  1889,  the  editor  was  consulted  in  a  case  of  sulphonal  poisoning, 
which  occurred  in  the  practice  of  Blatherwick.  A  lady,  ast.  40,  a 
dipsomaniac,  took  a  dose  of  sulphonal,  estimated  at  forty  or  fifty  grains. 
She  was  seen  twelve  hours  later,  when  her  condition  was  as  follows  : — 
extreme  drowsiness,  awakened  with  difficulty,  and  soon  relapsing  into 
somnolence  ;  surface  pale  and  ashen  in  hue;  limbs  flaccid,  with  great  loss 
of  muscular  power ;  eyelids  closed ;  pupils  moderate  in  size  and  acting 
slowly  to  light ;  pulse  120,  small ;  respiration  quick,  shallow,  and  at 
times  almost  imperceptible ;  tongue  coated,  no  vomiting ;  very  offensive 
odour  of  body  and  breath.  No  urine  was  passed  for  twenty-four  hours, 
when  it  was  drawn  off,  but  no  sulphonal  could  be  detected  in  it.  The 
patient  was  with  difficulty  made  to  swallow,  and  retained  fluids  in  the 
mouth.  She  could  be  made  to  speak  slowly  and  with  slurring  of  the 
words.  ^  She  recovered  in  forty-eight  hours. 

Dillingham  has  also  recorded  a  case  of  poisoning  by  sulphonal.  An 
elderly  woman  took  90  grains  by  mistake  one  evening.  At  3  a.m.  she 
was  found  in  a  semi-comatose  state,  which  quickly  passed  into  stupor  with 
stertorous  breathing.     The  pulse  was  almost  imperceptible  and  the 
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extremities  cold.  Thei*e  was  well-marked  want  of  control  over  the 
muscles,  the  face  was  drawn  to  the  right  side,  and  the  right  eyelid 
dropped.  Pupils  normal.  She  would  doze  for  a  few  minutes,  and  then 
open  her  eyes,  but  recognize  no  one.  Urine  normal.  She  recovered 
under  treatment,  but  the  partial  paralysis  of  the  face  and  want  of  control 
over  the  muscles  continued  for  ten  days.    ('  Med.  Record,'  Dec.  13,  1890.) 


CHAPTER  32. 

laburnum — taxus  baccata,  or  yew — ligustrum  vulgate,  or  privet — ilex 
aquifolium,  or  holly — viburnum  opulus,  or  guelder  rose. 

Laburnum  (Cytisus  laburnum). 

Symptoms  and  Effects. — The  bark  and  seeds  of  the  common  Laburnum 
contain  an  active  alkaloidal  poison  called  Cytisine.  A  case  of  poisoning 
by  the  bark  was  the  subject  of  a  trial  at  Inverness.  ('  Ed.  Med.  and 
Surg.  Jour.,'  Oct.,  1843,  p.  303.)  A  youth,  with  the  intention  of  merely 
producing  vomiting  in  one  of  his  fellow-servants,  a  young  woman,  put 
some  dry  laburnum-bark  into  the  broth  which  was  being  prepared  for 
their  dinner.  The  cook,  who  remarked  a  '  strong  peculiar  taste  '  in  the 
broth,  soon  became  very  ill,  and  in  five  minutes  was  attacked  with 
violent  vomiting.  The  account  of  the  symptoms  is  imperfect,  for  the 
cause  of  them  was  not  even  suspected  until  six  months  afterwards.  The 
vomiting  continued  thirty-six  hours,  was  accompanied  by  shivering,  pain 
in  the  abdomen,  especially  in  the  stomach,  great  feebleness,  and  severe 
purging.  These  symptoms  continued,  more  or  less,  for  a  period  of  eight 
months  ;  and  the  woman  fell  off  in  flesh  and  strength.  At  this  time  she 
was  seen  by  a  physician,  who  had  been  called  on  to  investigate  the  case. 
She  was  then  suffering  from  gastro-intestinal  irritation,  vomiting  after 
food,  pain  in  the  abdomen  increased  by  pressure,  purging,  tenesmus  and 
bloody  evacuations,  with  other  serious  symptoms.  The  medical  opinion 
was  that  she  was  then  in  a  highly  dangerous  state.  The  woman 
eventually  recovered.  There  was  no  doubt,  from  the  investigation  made 
by  Ross  and  Christison,  that  her  protracted  illness  was  really  due  to  the 
noxious  effects  of  laburnum-bark.  A  girl,  set.  18,  idly  and  unthinkingly, 
put  a  small  portion  of  a  laburnum-branch  into  her  mouth,  carrying  it  for 
some  hours,  and  chewing  it.  It  was  described  as  of  the  thickness  of  the 
little  finger,  and  two  or  three  inches  long.  There  were  some  yellow 
flowers  with  it,  but  she  was  not  aware  that  she  had  swallowed  any.  In 
about  half  an  hour  she  felt  unwell,  but  she  was  not  seen  by  a  medical 
man  until  the  day  following.  The  symptoms  then  were  great  pain  in 
the  stomach,  nausea  and  retching,  but  no  vomiting  ;  pulse  100,  tongue 
white,  great  thirst,  anxiety  and  pallor  of  countenance,  dilated  pupils, 
sense  of  fainting  even  while  lying  down,  and  great  exhaustion.  There 
was  no  purging.  Under  treatment  these  symptoms  disappeared,  and  the 
girl  recovered  in  about  a  fortnight.    ('  Lancet,'  1870,  II.  p.  182.) 

In  reference  to  poisoning  by  the  seeds  of  laburnum,  there  are  several 
instances  recorded.  Traill  has  described  two  cases,  and  Rake  communi- 
cated _to  the  author  a  case  of  poisoning  by  the  pods  and  seeds.  Two 
children,  the  one  aged  two  and  the  other  three  years,  had  been  playing 
together,  and  on  returning  home  they  appeared  unwell,  and  soon  afterwards 
vomited.  They  had  been  seen  with  laburnum-pods  in  their  hands,  and 
some  seeds  with  portions  of  the  pods  were  mixed  with  the  vomited  matter. 
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Both  children  were  pale  and  exhausted,  with  a  slow  and  somewhat  feeble 
pulse.  The  pupils  were  natural.  An  emetic  was  given,  but  no  more  seeds 
were  ejected  :  the  pulse  increased  in  volume  and  frequency,  and  the  next 
day  the  children  had  recovered  their  usual  health.  Twelve  children,  at 
Otley,  were  attacked  with  rigidity  of  the  limbs  and  other  symptoms  of 
poisoning,  in  consequence  of  having  swallowed  laburnum-seeds.  They 
recovered  under  the  use  of  emetics.    ('Lancet,'  1856,  II.  p.  497.) 

Two  boys  swallowed  a  quantity  of  laburnum-seeds  in  a  cake.  In  about 
three-quarters  of  an  hour  one  was  seized  with  vomiting  and  purging, 
weak  and  frequent  pulse,  severe  rigors,  muscular  twitchings  in  the  face 
and  neck,  and  great  epigastric  pain.  The  pupils  were  dilated,  but  there 
was  no  headache.  Many  seeds  were  vomited.  There  was  a  great  disposi- 
tion to  sleep,  and  coldness  of  the  skin.  Under  treatment  they  recovered. 
('  Pharm.  Jour.,'  Oct.,  1862,  p.  185.)  A  girl,  set.  9,  died  in  consequence  of 
having  eaten  a  few  of  the  seeds.  A  boy,  set.  4,  ate  about  ten  of  the  seeds. 
In  half  an  hour  he  began  to  vomit,  the  vomited  matter  consisting  of  food 
and  thick  mucus.  He  afterwards  became  drowsy,  and  was  seized  with 
convulsions,  shaking  violently,  and  drawing  up  his  limbs  at  intervals. 
Although  drowsy,  he  was  easily  roused,  but  soon  dozed  off  again.  Both 
pupils  were  widely  dilated,  pulse  85  and  small,  surface  especially  of  the 
limbs  cold.  He  fell  into  a  calm  sleep,  and  the  next  day  he  was  well. 
('Lancet,' 1871,  II.  p.  396.) 

In  1882,  two  fatal  cases  of  poisoning  occurred  by  some  undetermined 
portions  of  the  laburnum  tree.  ('  Brit.  Med.  Jour.,'  1882,  I.  p.  199.)  The 
victims  were  two  children,  aged  respectively  three  and  eight  years.  The 
elder  child  was  seized  with  vomiting  and  diarrhoea,  headache,  and  prostra- 
tion. In  six  hours  the  vomiting  and  diarrhoea  ceased.  She  then  made 
noises  in  her  breathing,  and  continued  in  much  the  same  state  till  her 
death,  fourteen  hours  after  she  was  attacked.  Next  day  the  younger  child 
became  tired  and  sleepy,  vomited,  and  complained  of  headache.  She 
vomited  freely,  and  passed  two  motions.  Five  and  a  half  hours  after  the 
commencement  of  the  symptoms  she  was  convulsed,  and  the  convulsions 
continued  till  her  death,  eight  hours  from  the  commencement  of  the  attack. 
On  post-mortem  examinations  being  made,  some  signs  of  irritation  of  the 
stomach  and  intestines  were  observed  in  each  case. 

The  contents  of  the  stomachs  of  both  children  were  examined  by  the 
eye  and  by  the  microscope,  but  no  fragments  of  the  structures  of  the 
laburnum  were  discovered.  Evidence  was,  however,  obtained  by  Fairley, 
in  both  cases,  of  the  presence  of  cytisine,  the  poisonous  alkaloid  present 
in  the  flowers,  seeds,  bark,  leaves,  and  all  parts  of  the  common  laburnum 
tree.  A  small  portion  of  an  alcoholic  extract  made  from  the  stomach 
and  contents  of  the  elder  child  was  administered  to  a  mouse,  which  died 
in  the  course  of  a  few  hours. 

The  following  six  cases  of  poisoning  by  Cytisus  laburnum  are  recorded 
by  St.  Johnston.  W.  G.,  aged  ten  years,  was  brought  to  the  hospital 
on  Aug.  20,  1891,  and  stated  that  he,  together  with  several  other  boys, 
that  afternoon,  about  two  hours  after  dinner,  had  found  during  a  walk 
a  tree  with  pods  growing  on  it,  which  they  thought  to  be  small  beans. 
Several  of  these  pods  were  found  to  be  the  seed-cases  of  the  Cytisus 
laburnum.  W.  G.  had  eaten  the  contents  of  four  pods  (that  is,  eight 
or  ten  seeds).  Five  or  ten  minutes  afterwards  he  began  to  sweat,  but 
soon  became  cold  and  shivering,  and  a  little  later  was  seized  with  vomit- 
ing. He  vomited  three  times,  and  there  were  portions  of  the  seeds  in  the 
matter  ejected.  He  was  then  purged  once.  About  one  hour  later  he 
came  to  the  hospital,  and  he  was  cold  and  shivering,  skin  pale,  and  pulse 
scarcely  perceptible — in  fact,  in  a  state  of  general  collapse.    His  pupils 
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were  dilated,  and  he  felfc  very  drowsy  and  giddy,  but  suffered  no  pain. 
After  his  stomach  had  been  well  cleared  by  emetics,  brandy  was  ad- 
ministered. He,  however,  showed  little  signs  of  improvement  for  the 
next  hour  or  so,  when  an  enema  of  hot  strong  coffee  was  given,  and  the 
patient  wrapped  in  blankets,  and  hot  bottles  applied.  The  collapse  then 
gradually  passed  off,  and  the  patient  was  able  to  leave  the  hospital  in  a 
few  hours.  He  has  had  no  bad  symptoms  since.  P.  H.,  aged  eleven  years, 
was  brought  in  a  short  time  after  the  previous  case,  and  in  a  similar 
condition.  He  had  eaten  the  seeds  of  three  or  four  pods,  and  some  time 
after  was  seized  with  vomiting,  great  collapse,  shivering,  giddiness,  and 
scarcely  perceptible  pulse  ;  his  pupils  were  widely  dilated.  This  child  ap- 
peared to  be  in  a  critical  condition,  and  was  admitted  as  an  in-patient,  put 
to  bed,  and  treated  as  in  the  previous  case.  S.  H.,  aged  seven  years,  a 
much  smaller  boy,  had  eaten  the  seeds  of  several  pods.  In  this  case 
also  the  collapse,  shivering,  giddiness,  vomiting,  and  extreme  weakness 
of  pulse,  and  dilated  pupils  were  so  marked  as  to  necessitate  his  ad- 
mission. After  similar  treatment  he  rallied,  and  felt  quite  well  next 
day.  In  these  three  cases  there  was  marked  collapse,  with  very  small 
weak  pulse,  shivering,  giddiness,  vomiting,  and  widely  dilated  pupils, 
but  no  pain.  There  was  also  marked  drowsiness  in  all  three.  In  the 
two  cases  admitted  the  temperature  remained  subnormal  for  two  days. 
A.  R.,  aged  nine  years,  was  brought  up  some  hours  later,  suffering 
from  purging  and  vomiting.  There  was  little  or  no  collapse.  He  had 
been  with  the  other  children,  and  had  eaten  the  contents  of  one  (?)  pod 
only.  He  required  little  treatment,  and  was  not  detained.  In  this  case 
purging  was  the  chief  symptom.  A.  B.,  a  little  girl,  five  years  old,  had 
taken  one  seed  only.  She  was  sick,  but  showed  no  other  symptoms. 
E.  G.,  a  girl,  aged  seven  years,  had  eaten  one  seed  only,  which  her  brother 
had  given  her,  but  as  she  showed  no  symptoms  two  hours  afterwards 
she  required  no  treatment.    ('  Brit.  Med.  Jour.,'  1891,  II.  p.  695.) 

The  flowers  of  this  plant  are  highly  noxious.  A  child,  between  three 
and  four  years  of  age,  ate  twelve  laburnum-flowers,  and  in  about  fifteen 
minutes  it  complained  of  sickness  and  severe  pain  in  the  stomach.  The 
child  vomited  a  quantity  of  mucus  mixed  with  the  yellow  petals  of  the 
laburnum.  An  emetic  was  given  :  this  cleared  the  stomach,  and  the  child 
recovered.  There  was  no  purging.  ('  Guy's  Hosp.  Rep.,'  1850,  p.  219.) 
A  case  in  which  a  child  suffered  from  nervous  symptoms,  by  reason  of 
its  having  eaten  laburnum-flowers,  is  described.  ('Med.  and  Physical 
Jour.,'  vol.  62,  p.  86.) 

Analysis. — The  poisonous  principle  of  the  laburnum  is  called  Cyti- 
sine.  It  is  difficult  of  separation,  and  has  no  well-defined 
chemical  properties  whereby  it  may  be  identified  with 
3e,  when  administered  in  powder,  infusion, 
or  decoction,  there  are  no  chemical  pro- 
cesses known  by  which  the  poison  may  be 
detected.  Cytisine  is  an  alkaloid,  having 
a  bitter  taste.  It  is  apparently  identical 
with  ulexine,  an  alkaloid  found  in  the 
gorse  plant.  Most  of  its  salts  are  un- 
crystallizable,  but  the  nitrate  crystallizes 
readily.  A  decoction  of  the  bark  forms 
a  clear  light  brown  liquid,  having  an  acid 
reaction.  It  strikes  a  dark  olive-green 
colour  with  a  ferric  salt.  Nitric  acid 
renders  this  lighter.  Acetate  of  lead  pre- 
cipitates it.    The  leaves  of  the  laburnum  are  well  known.    An  illustra- 
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tion  of  a  leaf  of  its  natural  size,  which  is  copied  from  a  photograph,  is 
annexed  (fig.  90).  The  seeds  are  somewhat  kidney-shaped,  and  slightly 
hooked  at  the  hilum.  They  shrink  in  drying,  become  dark-coloured,  and 
present  irregular  depressions  on  the  surface.  They  have  no  markings, 
and  are  thus  easily  distinguished  from  most  other  poisonous  seeds.  They 
are  larger  (fig.  91)  than  those  of  Datura  stramonium. 

Cytisine  is  said  to  be  the  poison  contained  in  an  insect  powder,  which 
is  known  by  the  name  of  Australian  or  Persian  Insect  Powder. 

Tew  (Taxus  baccata). 

The  yew  appears  to  be  a  cerebro-spinal  poison.  The  leaves  and  berries 
of  this  tree'  have  been  long  known  to  be  poisonous  to  cattle,  causing  death 
in  a  few  hours,  sometimes  without  vomiting  or  purging.  There  is  a 
vulgar  but  erroneous  notion  that  the  leaves  are  not  poisonous  when  fresh, 
and  that  they  act  only  mechanically.  It  is  now  well  ascertained  that 
yew-leaves  and  the  hard  central  portion  of  the  bemes  exert  a  specific 
poisonous  action  both  on  men  and  cattle.  If  animals  recover  from  the 
primary  effects,  they  are  liable  to  die  after  several  days  from  inflammation 
of  the  bowels.  On  one  occasion  the  author  examined  the  viscera  of  an 
ox  which  had  died  from  the  poisonous  effects  of  yew-leaves.  There  was 
much  inflammation,  and  in  some  parts  of  the  intestines  gangrene  had 
taken  place. 

Symptoms  and  Appearances. — The  symptoms  produced  by  the  leaves 
and  berries  are  uniform  in  character :  convulsions,  insensibility,  coma, 
dilated  pupils,  paleness  of  the  countenance,  small  pulse,  and  cold  ex- 
tremities, are  the  most  prominent.  Vomiting  and  purging  are  also 
observed  among  the  symptoms.  In  two  cases,  the  subject  of  one — a  girl 
about  five  years  of  age — died  in  a  comatose  state  in  four  hours  after  she 
had  eaten  the  berries,  and  the  other,  a  boy  ast.  4  years,  died  nineteen  days 
after  taking  the  berries,  obviously  from  severe  inflammation  of  the  bowels. 
The  immediate  symptoms  in  the  boy  were  vomiting,  purging,  coma,  con- 
vulsions, dilated  pupils,  hurried  respiration,  a  small  pulse,  and  a  cold 
skin.  (See  'Prov.  Jour.,'  Nov.  29,  1848,  p.  662,  and  Dec.  27,  p.  708.) 
A  tablespoonful  of  the  fresh  leaves  was  administered  to  three  children 
of  five,  four,  and  three  years  of  age,  as  a  vermifuge.  Yawning  and 
listlessness  soon  succeeded ;  the  eldest  vomited  a  little,  and  complained 
of  pain  in  the  abdomen,  but  the  two  younger  children  suffered  no  pain. 
They  all  died  within  a  few  hours  of  each  other. 

A  lunatic  died  from  the  poisonous  effects  of  yew-leaves.  The  deceased 
was  observed  chewing  the  plant,  and  before  the  attendants  had  taken  it 
from  him  he  had  succeeded  in  swallowing  a  portion  of  the  masticated 
juice.  He  was  soon  afterwards  suddenly  seized  with  giddiness,  prostration 
of  strength,  vomiting,  coldness  of  the  skin,  spasms,  and  irregular  action  of 
the  heart.  He  died  in  fourteen  hours.  On  insj>ection,  the  stomach  was 
found  much  distended  ;  and  it  contained  some  yew-leaves.  There  was 
emphysema  in  the  sub-mucous  tissue,  but  no  other  abnormal  change : 
there  was  some  thickening,  with  opacity  of  the  arachnoid  membrane, 
that  might  have  been  of  old  standing  and  due  to  the  insanity.  ('Dub. 
Hosp.  Gaz.,'  May  15,  1845,  p.  109.)  A  girl,  aat.  19,  took  a  strong  decoction 
of  the  leaves  to  bring  on  the  menses.  The  dose  taken  was  a  tumblerful 
for  four  successive  mornings.  Severe  vomiting  followed,  and  this  was 
promoted  by  tepid  water.  Delirium  came  on,  and  the  patient  died  eight 
hours  after  taking  the  last  dose.  It  is  stated  that  nothing  of  importance 
was  revealed  by  an  inspection  of  the  body.  ('  Lancet,'  1870,  II.  p.  471.) 
In  another  case,  a  girl,  set.  13,  took  the  leaves  for  a  similar  purpose. 
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Death  took  place  rapidly,  without  any  other  symptoms  of  poisoning  than 
vomiting.  On  inspection,  there  was  congestion  of  the  membranes  of  the 
brain,  liver,  and  kidneys;  a  greenish  colour  of  the  contents  of  the  stomach 
and  intestines  owing  to  the  fragments  of  yew-leaves,  and  stellated  inflam- 
matiou  of  the  mucous  membrane  of  the  stomach  and  bowels. 

On  these  occasions  it  is  difficult  to  obtain  any  knowledge  of  the 
quantity  taken.  The  following  case  shows  that  the  life  of  an  adult  may 
be  destroyed  by  a  very  small  quantity  of  the  fresh  leaves.  A  lunatic 
woman  had  been  employed  in  preparing  evergreen  decorations.  Nothing 
unusual  was  observed  by  the  nurses  in  attendance  until  about  10.30  p.m. 
She  had  had  some  bread  and  cheese  with  the  other  patients,  when  in  about 
five  minutes  she  slipped  off  her  chair  almost  helpless.  Her  countenance 
turned  of  a  dusky  pallid  hue,  but  there  were  no  cerebral  symptoms.  She 
vomited  a  quantity  of  food  mixed  with  a  few  bits  of  yew-leaves.  She  soon 
passed  into  a  state  of  collapse,  and  died  in  less  than  three  hours  from  her 
first  seizure.  She  retained  her  consciousness  until  a  few  minutes  before 
she  died,  and  admitted  that  she  had  eaten  some  little  bits  of  yew,  but  she 
did  not  think  anything  of  it.  The  broken  leaflets  in  the  vomited  matters 
and  the  portions  found  in  the  stomach  and  bowels  after  death,  did  not 
amount  to  a  teaspoonful.  Yew-leaves  may  thus  prove  in  small  quantity 
a  rapidly  fatal  poison. 

A  child,  aged  three  years  and  a  half,  ate  a  quantity  of  yew-berries*  In 
an  hour  afterwards  the  child  appeared  ill,  but  did  not  complain  of  any 
pain.  It  vomited  part  of  its  dinner,  mixed  with  some  of  the  berries.  A 
medical  man  was  sent  for,  but  the  child  died  in  convulsions  before  he 
arrived.  On  inspection,  the  stomach  was  found  filled  with  mucus,  and 
the  half-digested  pulp  of  the  berries  and  seeds.  There  were  patches  of 
redness  in  the  mucous  membrane,  and  this  was  so  much  softened  that  it 
could  be  detached  with  the  slightest  friction.  The  small  intestines  were 
also  inflamed. 

A  lunatic  ate  a  quantity  of  the  berries,  and  seven  hours  afterwards  he 
was  found  dead  sitting  in  a  chair.    On  inspection  of  the  body,  the  right 
cavities  of  the  heart  were  distended  with  fluid  blood  of  a  dirty  plum-colour. 
The  mucous  membrane  of  the  stomach  was  reddened  and  softened  with 
patches  of  black  congestion.    The  duodenum  was  in  a  similar  state.  In 
the  lower  part  of  the  small  intestines  there  was  a  mass  of  the  berries. 
The  liver  and  other  soft  organs  were  much  congested.    ('  Med.  Times  and 
Gaz.,'  1870,  II.  p.  446  ;  see  also  1871,  I.  p.  386,  for  another  fatal  case.) 
Marme  obtained  an  alkaloid,  taxine,  from  the  berries  of  the  yew 
('Med.  Cent.,'  Bl.  xiv.  p.  97)  ;  and  the  poisonous 
nature  of  this  alkaloid  has  been  experimen- 
tally determined  by  Borchers  ('  Exper.  Unter- 
such.  xl.  Wirkung.  des    Taxin.  Gottingen,' 
1876).    That  the  poisonous  principle  of  the 
yew-berry  is  confined  to  the  so-called  stone 
of  the  berry  is  a  matter  of  notoriety ;  for  the 
pulp  is  eaten  freely  with  impunity,  and  a 
highly  esteemed  jam   is  prepared  from  it. 
Infusion  of  yew-leaves,  which  is  popularly 
called  yew-tree  tea,  is  sometimes  used  for  the 
purpose  of  procuring  abortion  by  ignorant 
midwives.    A  case  of  death  from  a  person 
Yew-leaves  and  fragments,  natural      drinking  this  infusion  is  reported  in  the  regis- 
tration returns  for  1838-9.    In  the  returns 
for  1840  there  is  also  one  death  of  a  female,  set.  34,  referred  to  her  having 
eaten  the  berries  of  the  yew.    The  subject  of  poisoning  by  yew-leaves,  in 
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reference  to  their  employment  for  purposes  of  abortion,  has  been  investi- 
gated by  Chevallier,  Duchesne,  and  Reynal.  ('Ann.  d'Hyg.,'  1855,  vol.  2, 
pp.  94  and  335.) 

Analysis. — Fragments  of  the  leaves  or  the  berries  may  be  found  in  the 
stomach.  The  yew  and  the  savin  are  the  only  coniferous  poisonous  trees 
Avhich  are  indigenous  to  this  country.  The  apex  of  the  leaf  of  the  yew  is 
not  so  pointed  as  that  of  the  savin,  and  the  yew-leaf  does  not  possess  the 
peculiar  odour  of  savin  when  rubbed.  In  the  illustration  (fig.  92,  p.  494), 
the  leaf  is  of  the  natural  size,  the  engraving-  having  been  made  from  a 
photograph  of  the  living  leaf.  Yew-berries  are  seen  in  autumn;  they 
are  about  the  size  of  a  pea,  of  a  light  red  colour,  dull  on  the  surface 
and  translucent.  They  are  open  at  the  top,  allowing  a  hard  brown  kernel 
to  be  seen.  This  is  of  an  ovoid  shape,  and  it  forms  the  greater  part  of 
the  berry.  The  fine  red  skin  contains  a  colourless  and  remarkably  viscid 
or  adhesive  juice,  which  reddens  litmus  paper,  and  has  a  sweetish  taste. 

Privet  (Ligustrum  vulgare). 

The  privet  is  not  commonly  enumerated  among  vegetable  poisons.  No 
reference  is  made  to  this  plant  in  the  works  of  Wibmer,  Orfila,  Christison, 
and  other  writers  on  toxicology  ;  and  yet  it  would  appear,  from  the  sub- 
joined cases,  that  the  berries  may  exert  a  poisonous  action.  In  1853,  three 
children  ate  the  berries  of  the  privet ;  two  of  them,  a  boy  of  three  years 
of  age  and  a  girl  of  six,  eating  them  rather  freely.  They  suffered  from 
violent  purging,  and  when  seen  by  a  medical  man  the  boy  was  found 
pulseless  and  cold,  and  before  death  he  was  frequently  and  violently  con- 
vulsed. The  girl  was  in  a  state  of  collapse,  but  rallied  a  little  under 
treatment:  soon  afterwards  she  died  convulsed.  The  surviving  child, 
who  had  only  tasted  the  berries,  did  not  suffer,  and  she  was  enabled  to 
point  out  the  shrub,  the  berries  of  which  they  had  gathered.  In  1866,  a 
child,  set.  2,  died  thirty-seven  days  after  eating  these  berries  ;  symptoms 
of  irritation  continuing  more  or  less  throughout.  After  death  there  were 
the  well-marked  appearances  of  mesenteric  disease.  According  to  Loudon, 
they  are  eaten  by  birds  when  other  sources  of  food  fail. 

In  May,  1872,  two  children,  aged  twelve  and  eight  years  respectively, 
ate  a  quantity  of  leaves  and  shoots  proved  subsequently  to  have  been 
those  of  the  privet.  The  symptoms  in  both  cases  were  drowsiness,  con- 
vulsive twitchings,  difficulty  in  moving  about,  loss  of  muscular  power, 
severe  vomiting  and  purging,  the  evacuations  being  of  a  greenish  colour. 
They  both  recovered. 

The  Holly  (Ilex  aquifolium). 

Erom  some  published  facts,  the  berries  of  this  tree  appear  to  produce 
the  effects  of  narcotico-irritant  poisoning.  A  boy,  three  years  old,  ate  a 
number  of  them.  The  symptoms  which  followed  were  sickness,  pain  in 
the  head  and  abdomen,  and  much  purging.  Many  of  the  berries  of  the 
common  holly  were  passed  in  the  motions ;  drowsiness  supervened,  and 
there  was  loss  of  consciousness.  In  twenty- four  hours  his  face  was  pale  ; 
the  skin  pale  and  cool ;  pulse  80,  weak  and  small.  The  pupils  were 
much  contracted,  but  were  sensible  to  light.  The  vomiting  had  ceased, 
but  there  was  some  purging.  Castor  oil  and  stimulants  were  given,  and 
on  the  second  day  the  child  recovered.  ('  Lancet,'  1870, 1,  p.  573.)  Wibmer 
speaks  of  these  berries  as  having  merely  a  purgative  action. 
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Guelder  Rose  (Viburnum  opulus). 

The  poisonous  properties  of  this  plant  have  received  but  little  notice. 
■J  Wibmer  speaks  of  its  flowers  and  berries  having  acrid  properties,  and 
Lindley  describes  the  plant  generally  as  emetic  and  purgative.  This 
vegetable  is  not,  however,  simply  irritant  to  human  beings ;  it  has  mani- 
fested an  action  on  the  brain  and  nervous  system. 

In  a  previous  edition  the  author,  stated  that,  in  1870,  five  children 
in  a  family  at  Sudbury  suffered  from  symptoms  of  poisoning  as  the  result 
of  eating  the  hemes  of  '  this  shrub,  commonly  called  snow-berries.'  One 
morning  the  five  children  were  simultaneously  seized  with  violent  vomit- 
ing which  lasted  for  many  hours.  Smith  saw  them  next  morning.  The 
vomited  matters  had  then  been  thrown  away.  One  girl,  set.  5,  was  in  a 
state  of  profound  coma  and  insensibility ;  the  pupils  were  not  much 
dilated  ;  pulse  40  ;  legs  rather  rigid  ;  the  arms  not  at  all  so.  This  girl 
died  about  thirty-six  hours  after  eating  the  berries.  Another  child 
suffered  from  similar  symptoms,  but  in  a  less  degree,  and  recovered  in  two 
or  three  days.  In  the  case  of  the  child  that  died,  the  stomach  and  in- 
testines were  quite  empty  ;  and  there  were  no  marks  of  inflammation.  The 
brain  was  slightly  congested  on  its  surface  but  not  in  its  substance,  and 
there  was  no  effusion.  This  was  the  only  instance  of  poisoning  by  this 
plant  known  to  the  author.  The  editor  has  been  unable  to  verify  this 
case.  The  guelder  rose  has  red,  not  white  berries,  and  the  snow-berry 
(Symphoricarpus  racemosus)  is  a  different  plant.  It  is  uncertain  whether 
the  snow-berry  or  the  fruit  of  the  guelder  rose  was  eaten. 


CHAPTER  33. 

THE  CADAVERIC  ALKALOIDS,  OR  PTOMAINES. 

Under  the  name  of  Ptomaines,  a  class  of  bodies  has  within  the  last  few  years 
attracted  the  attention  of  toxicologists ;  and  it  will  be  well  to  summarize 
the  observations  which  have  led  up  to  the  discovery  and  recognition  as  a 
distinct  class  of  these  alkaloidal  products  of  decay  and  putrefaction.  A 
summary  of  the  observations  already  published  on  this  class  of  bodies  was 
first  given  by  Th.  Husemann  in  the  '  Arch,  der  Pharm.,'  an  abstract 
of  which  is  contained  in  the  '  Jour,  of  the  Chem.  Soc.  of  London,'  1881, 
p.  57.  Panum  first  showed  that  by  the  putrefaction  of  albuminous  sub- 
stances, a  soluble  ferment  is  produced,  insoluble  in  alcohol,  withstanding 
the  temperature  of  100°  F.,  and  highly  poisonous.  Fagge  and  Stevenson 
also  showed  ('  Proc.  Royal  Soc.,'  1865  ;  '  Guy's  Hosp.  Rep.,'  1865)  that  the 
alcoholic  extracts  of  many  post-mortem  liquids,  even  after  exposure  to  the 
temperature  of  the  water-bath,  are  possessed  of  toxic  properties.  Berg- 
mann  confirmed  Panum's  observations,  and  described  a  definite  body, 
sepsine,  as  a  product  of  fermentation.  The  researches  of  Panum  and 
Schweniger  showed,  further,  that  at  different  stages  of  decay,  compounds 
varying  in  their  physiological  actions  are  generated.  Sonnenschein  and 
Zuelzer  discovered  in  poisonous  sausages,  and  also  in  an  anatomical 
maceration  fluid,  a  peculiar  alkaloid  resembling  atropine  in  its  phy- 
siological action  ;  and  they  also  noticed  among  the  products  of  decay  a  sub- 
stance which  produced  tetanic  convulsions.  The  probable  relation  of  these 
products  of  putrefaction  to  certain  diseases  is  shown  by  the  fact  that  Sonnen- 
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schein's  alkaloid  has  been  found  in  the  bodies  of  patients  dying  from  con- 
tinued fever,  and  individuals  who  have  eaten  decomposed  food  and  been 
poisoned  thereby,  often  show  typhoid  symptoms.  Lambroso  and  Erba 
showed  that  decomposed  poisonous  maize  produced  tetanic  symptoms,  and 
that  the  maize  contained  alkaloidal  bodies.  The  tetanus  is  sometimes 
associated  with  or  masked  by  narcosis  ;  and  with  this  may  be  associated 
the  observations  of  Ranke — that  the  proper  physiological  action  of  im- 
pure strychnine  extracted  from  putrefied  corpses  may  be  masked  by 
ptomaines. 

Ptomaines,  discovered  and  named  by  Selmi,  are  alkaloids  generated 
during  decay,  and  closely  resembling  the  vegetable  alkaloids,  not  only  in 
their  physiological  effects,  but  also  in  their  chemical  reactions.  Some 
ptomaines  appear  to  be  poisonous,  others  to  act  counter  to  known  poisons  ; 
whilst  others,  again,  appear  to  possess  no  marked  physiological  activity. 
That  the  ptomaines  are  not  exclusively  post-mortem  products  has  been 
shown  by  Spica,  who  obtained  no  less  than  four  ptomaines  from  the  fluid 
taken  during  life  from  a  patient  in  a  case  of  peritonitis  ;  all  were  poisonous, 
though  one  only  was  so  in  minute  doses,  and  the  effects  of  this  resembled 
curare.  To  the  alkaloids  produced  during  the  normal  changes  during  life, 
Gautier  has  assigned  the  term  leucomaines.  Lambroso  thinks  that  the 
tetanic  and  narcotic  action  of  extract  of  putrefied  maize,  and  its  beneficial 
action  on  several  skin  affections,  point  to  the  possible  origin  of  pellagra 
in  diseased  or  putrid  maize.  This  would  explain  the  prevalence  of  pellagra 
in  the  South  European  maize-growing  countries,  and  assigns  the  cause  to 
ptomaines.  It  is  undoubted,  however,  that  non-alkaloidal,  and  probably 
more  or  less  toxic  bodies,  are  produced  during  putrefaction,  besides 
ptomaines.  Thus,  lactic  acid  and  alkaline  lactates  are  formed  during  the 
putrefaction  of  maize ;  and  Aebi  and  Schwazenbach  detected  a  compound 
ethereal  salt  in  the  extract  of  dead  bodies. 

Ptomaines  are  usually  produced  in  substances  which,  after  brief  expo- 
sure, have  been  excluded  from  access  of  air,  as  in  buried  corpses,  the 
internal  viscera,  sausages,  and  tinned  foods  ;  and  then  chiefly  in  the 
interior  of  the  article.  Cases,  however,  are  known  where  similar  principles 
have  been  present  in  comparatively  fresh  substances,  which  have  been 
constantly  exposed  to  air ;  and  hence  we  must  include  under  the  name 
'  ptomaines '  all  alkaloidal  products  of  decay,  whether  formed  in  the 
presence  or  absence  of  air,  and  their  production  is  now  definitely  assigned  to 
the  action  of  micro-organisms.  Jansen,  who  has  described  pretty  fully 
the  chemical  and  physiological  properties  of  some  of  the  poisonous 
ptomaines,  states  that  the  chief  symptoms  produced  by  them  are  con- 
traction at  first,  followed  by  dilatation  of  the  pupils ;  slowing  of  the 
heart,  followed  by  irregularity  in  its  beats ;  and  convulsions.  Since 
ptomaines  present  in  general  the  leading  properties,  physical  and 
chemical,  of  the  vegetable  alkaloids,  such  as  veratrine,  morphine,  and 
codeine,  they  may  readily  be  confounded  with  these.  The  proper  mode  of 
distinguishing  between  the  two  classes  of  bodies  is  to  determine  all  the 
chief  chemical  and  physical  properties  of  the  isolated  base,  and  to  compare 
these  with  those  of  the  vegetable  alkaloid  whose  presence  is  suggested. 

Gautier  has  also  found  that  albuminous  matters,  when  putrefying  in 
•contact  with  air,  generate  alkaloids  ;  and  states  that  these  bases  have 
physiological  properties  analogous  to  some  poisonous  vegetable  alkaloids. 
Gianetti  and  Corona  point  out  that  most  of  those  poisons  act  profoundly 
on  the  heart  and  muscles  ;  so  that  after  death  the  application  of  induced 
currents  of  electricity  does  not  arouse  contraction.  This  physiological  re- 
action is  said  to  be  almost  characteristic  of  these  substances.  Gautier  is 
■of  opinion  that,  far  from  being  substances  exclusively  of  cadaveric  origin, 
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they  are  normal  and  necessary  products  of  the  disassimilation  of  animaB 
tissues ;  and  that  he  has  found  very  poisonous  alkaloids  (leucomaines)  iu 
normal  urine. 

Th.  Husemann  has  contributed  a  valuable  article  on  '  The  Significance 
of  the  Ptomaines  in  Toxicological  Chemistry  '  ('  Archiv.  der  Pharm.,' 
No.  XVI.,  1881,  p.  415). 

The  formation  of  ptomaines  being  frequent  in  corpses  when  undergoing 
slow  decomposition,  it  might  be  presumed  that  they  would  be  frequently 
observed  in  the  bodies  of  persons  who  have  died  from  acute  arsenical 
poisoning.  Selmi  has  succeeded  in  demonstrating  that  under  these  circum- 
stances peculiar  arsenical  poisonous  bases  (arsines)  are  formed.  In  1878,. 
he  reported  two  cases  in  which  poisonous  crystalline  ptomaines  were  found 
in  exhumed  bodies  containing  arsenic.  The  first  subject  was  the  body  of 
a  person  exhumed  fourteen  days  after  burial,  in  a  good  state  of  preserva- 
tion, and  containing  much  arsenic.  In  the  search  for  alkaloids,  a  small 
quantity  of  an  alkaline  substance,  having  a  sharp  bitter  taste,  was  found. 
It  reacted  generally  as  an  alkaloid!  It  afforded  several  colour  reactions  ; 
but  the  amount  of  material  did  not  suffice  for  a  complete  chemical  and 
physiological  examination.  Shortly  afterwards,  Selmi  obtained  larger 
quantities  of  a  ptomaine  from  an  arsenical  corpse  exhumed  a  month  after 
death.  This  base  had  likewise  a  sharp  bitter  taste.  Its  chemical  reactions 
differed  somewhat  from  those  of  the  previously  described  alkaloid.  It  was 
highly  poisonous  when  administered  to  a  frog. 

Though  in  these  two  ptomaines  the  presence  of  arsenic  was  not  proved,. 
Selmi  afterwards  discovered  organic  arsenical  bases  (arsines)  in  the 
stomach  of  a  pig  which  had  been  preserved  in  a  solution  of  arsenic.  The 
tissues  were  not  destroyed,  and  there  was  no  putrescent  odour  perceptible^ 
The  liquid  yielded,  on  distillation,  an  alkaline  distillate  which  yielded 
crystals  with  hydrochloric  acid.  These,  when  moistened  with  caustic- 
soda,  exhaled  an  odour  somewhat  resembling  trimethylamine.  The 
presence  of  arsenic  was  ascertained  in  the  hydrochlorate  of  this  volatile 
base,  which  yielded  some  alkaloidal  reactions.  Experiments  made  with 
twenty-four  milligrammes  (0"36  grain)  of  the  substance  showed  it  to  be- 
highly  poisonous,  and  that  it  resembled  strychnine  in  its  physiological 
action.  From  the  solid  matter,  a  volatile  alkaloid  was  further  extracted,  but 
its  small  quantity  prevented  an  accurate  examination  being  made.  From 
the  residue  of  the  distillation  of  the  ether  used  in  extracting  these  bases,  a 
third  and  non- volatile  base  was  obtained,  having  a  cadaverous  odour.  Its- 
hydrochloric  solution  had  an  offensive  odour  and  a  bitter  taste.  It  caused 
tingling  when  placed  on  the  tongue,  followed  by  loss  of  sensibility.  The- 
base  yielded  alkaloidal  reactions,  and  contained  arsenic.  It  was  poisonous- 
to  frogs,  but  its  action  differed  from  that  of  the  volatile  arsine,  and  wTas 
somewhat  similar  to  that  observed  as  the  ordinary  action  of  the  poisonous 
ptomaines.  Torpor,  paralysis,  and  stoppage  of  the  heart  in  systole,  were 
the  most  prominent  symptoms.  The  alleged  existence  of  arsenical  ptomaines 
is  highly  important,  not  only  to  the  medical  jurist,  but  as  affording  a 
possible  explanation  of  chronic  arsenical  poisoning  produced  by  arsenical 
wall-papers,  if  Selmi  is  correct  in  his  assertion,  that  a  volatile  arsine  is 
produced  by  the  contact  of  arsenious  acid  and  albuminous  substances,  pos- 
sessing a  highly  poisonous  action  differing  from  that  of  arsenious  acid. 
Husemann  thinks  it  likely  that  a  similar  product  may  be  formed  from  the 
size  employed  in  affixing  the  arsenical  paper  to  a  room,  the  moisture  of 
the  air  playing  a  part  in  the  formation  of  the  arsine. 

Selmi's  researches  may,  as  Husemann  thinks,  throw  light  upon  an 
obscure  page  in  the  history  of  toxicology.  It  is  asserted  that  the  poisoners- 
of  the  seventeenth  and  eighteenth  centuries,  Toffa  and  other  professionals,. 
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understood  how  to  make  arsenic  more  potent.  In  Italy,  the  acquetta  di 
Perugia  was,  according  to  tradition,  a  secret  compound  prepared  by  rubbing 
white  arsenic  into  the  flesh  of  a  pig,  and  collecting  the  liquid  which 
dropped  from  the  flesh.  It  is  possible  that  the  activity  of  the  arsenic  was 
increased,  both  by  the  formation  of  readily  absorbable  compounds  of  arsenic 
with  the  inorganic  alkalies,  and  by  the  formation  of  arsenical  bases.  The 
same  object  may  have  been  in  view  in  preparing  aqua  Toffana,  with  the 
addition,  as  is  known,  of  the  juice  of  the  ivy-leaved  broad  flax  (Linaria 
cymbalaria) .  Selmi  and  Vella  are  of  opinion  that  in  the  acquetta  di 
Perugia,  the  concealment  of  the  action  of  the  arsenic  on  the  one  hand,  and 
also  of  the  tetanizing  poisons  on  the  other,  was  accomplished ;  but  this 
opinion,  which  is  based  upon  an  observation  of  Vella,  in  a  case  of  poisoning 
with  arsenic  and  strychnine,  does  not  accord  with  observations  made  on 
warm-blooded  animals  with  a  mixture  of  arsenite  of  potassium  and 
strychnine,  whereby  the  tetanizing  action  of  strychnine  was  not  prevented, 
provided  the  alkaloid  was  given  in  poisonous  doses. 

Selmi  ('R.  Accord,  dei  Lancei,'  5,  pp.  174,  243;  '  Gazetta,'  1881, 
p.  546;  'Jour,  of  Chem.  Soc.  of  Lond.,'  1882,  p.  741),  suspecting  that 
in  various  diseases  there  are  formed  in  the  tissues  substances  of  poisonous 
nature,  which,  together  with  the  alterations  of  the  tissues  or  by  their  sole 
action,  determine  the  death  of  the  patient,  has  analyzed  the  urine  of 
patients  affected  with  progressive  paralysis,  miliary  fever,  rheumatic 
tetanus,  and  other  diseases  ;  also  the  urine  of  the  insane  ;  and  finds  that 
in  all  these  cases,  as  in  the  animal  body  after  death,  poisonous  bases  are 
formed.  The  ui'ine  of  a  patient  affected  with  progressive  paralysis, 
accompanied  by  increasing  imbecility,  yielded  two  bases  ;  one  resembling 
but  not  identical  with  nicotine,  having  a  specific  poisonous  action, 
especially  on  the  spinal  marrow,  destroying  its  activity,  and  diminishing 
the  general  sensibility,  the  respiration,  and  the  pulsations  of  the  heart. 
The  other  base  resembled  conine  in  odour.  A  base  having  the  same  odour 
was  extracted  from  the  urine  of  a  patient  affected  with  rheumatic  tetanus. 
Erom  the  urine  of  other  patients  various  other  bases  were  extracted  of 
somewhat  indefinite  character,  but  all  possessed  of  poisonous  properties. 
Luff  has  found  an  alkaloid  in  the  urine  of  patients  suffering  from 
typhoid  fever. 

There  is  great  indefiniteness  attached  to  most  of  the  earlier  descriptions 
of  the  ptomaines  ;  and  experimenters  with  them  seldom  commit  them- 
selves to  statements  of  the  quantities  obtained  or  employed  for  physio- 
logical experiment.  Obvionsly  only  very  impure  substances  were 
separated.  The  quantities  of  alkaloids  obtained  are,  when  stated,  much 
greater  than  English  experimenters  have  been  able  to  extract  from 
corresponding  quantities  of  putrid  viscera.  Paterno  and  Spica's  experi- 
ments ('Gazetta,'  1882,  p.  63;  'Jour,  of  Chem.  Soc.  of  Lond.,'  1882, 
p.  741)  also  tend  to  throw  doubts  on  the  Avork  of  Selmi.  These  observers 
endeavoured  to  ascertain  whether  substances  identical  with,  or  similar  to, 
cadaveric  alkaloids  can  be  extracted  from  animal  fluids  in  their  normal 
state,  before  they  enter  into  putrefaction.  The  liquids  experimented  on 
were  fresh  blood  and  fresh  egg-albumen,  solutions  of  which  were  tested  with 
various  reagents  commonly  used  for  the  detection  of  the  alkaloids,  with  the 
result  of  showing  that  the  reactions  thus  obtained  are  exactly  similar  to 
those  produced  by  the  same  reagents  in  solutions  of  the  so-called  ptomaines 
extracted  from  the  dead  animal  body.  By  using  extraordinary  pre- 
cautions in  the  separation  and  purification  of  the  alkaloidal  extracts 
obtained  by  Stas's  process,  the  editor  has  convinced  himself  that  the 
existence  of  poisonous  cadaveric  alkaloids  in  human  viscera,  even  when 
putrid  and  diseased,  is,  to  say  the  least,  very  rare. 
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Armand  Gautier  (p.  497)  first  divided  the  cadaveric  alkaloids  into 
leucomaines,  or  basic  bodies  which  are  the  basic  product  of  the  normal 
metabolism  of  the  tissues,  &c,  of  the  animal  body,  and  ptomaines,  or  the 
-  basic  products  of  putrefaction  proper  and  bacteria.  It  is  undoubted  that 
ptomaines,  the  products  of  bacterial  life,  are  often  the  direct  agents  in 
the  production  of  disease. 

L.  Brieger  ('Die  Ptomaine')  has  described  the  largest  number  of 
ptomaines.  He  finds  that  Stas's  process  for  their  extraction  from  organic 
mixtures  is  not  applicable  to  the  larger  number  of  ptomaines,  and 
recommends  their  precipitation  by  aqueous  and  alkaloid  solutions  of 
mercuric  chloride. 

Amongst  the  ptomaines  which  have  been  isolated  are  putrescine, 
cadaverine,  neurine,  collidine,  mydaleine,  tetanine,  viytilotoxine,  and  a  host 
of  others,  some  poisonous,  others  inert. 
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CHAPTER  34. 

SURGICAL  DEFINITIONS  OP  A  WOUND — INJURY  TO  THE  SKIN — LEGAL  DEFINITION — - 
IMPLIES  IMMEDIATE  AND  NOT  REMOTE  INJURY  TO  THE  SKIN — IS  A  DISLOCA- 
TION OR  FRACTURE  A  WOUND?  — WOUNDS  DANGEROUS  TO  LIFE — THE  DANGER 
IMMINENT  —  DYING  DECLARATIONS  —  WOUNDS  PRODUCING  GRIEVOUS  BODILY 
HARM. 

When  a  person  is  the  subject  of  a  wound  or  external  injury,  from  the 
effects  of  which  he  ultimately  recovers,  a  medical  witness  is  often  rigorously 
examined  with  respect  to  the  precise  nature  of  the  injury,  and  how  far  it 
involved  a  risk  of  life.  The  answers  to  these  questions  may  have  an 
important  influence  on  the  defence  of  a  prisoner,  when  the  crime  is  charged 
under  particular  forms  of  indictment. 

Definition  of  a  wound. — We  may  look  in  vain  in  works  on  medicine  and 
surgery  for  any  consistent  definition  of  a  wound.  A  wound  is  commonly 
defined  to  be  a  '  recent  solution  of  continuity  in  the  soft  parts,  suddenly 
occasioned  by  external  causes.'  Yet  those  who  adopt  this  view  do  not 
regard  as  wounds  ruptures  of  the  liver  or  spleen,  burns  by  heated  bodies, 
or  simple  dislocations  and  fractures,  although  these  injuries  are  strictly 
comprehended  in  such  a  definition. 

Owing  to  the  unsettled  meaning  of  the  word  wound,  medical  witnesses 
have  greatly  differed  in  their  evidence,  and  some  difficulty  has  arisen  in 
the  prosecution  of  charges  for  unlawful  wounding.  It  has  been  asserted 
that  in  order  to  constitute  a  wound,  the  skin  should  always  be  broken  or 
injured ;  and  this,  indeed,  is  the  interpretation  commonly  put  upon  the 
term.  But  those  who  adopt  this  definition  do  not  regard  burns,  produced 
either  by  heated  metals  or  corrosive  liquids,  as  wounds,  although  the  skin 
maybe  broken  or  destroyed.  Technical  difficulties  of  this  kind,  which  can 
only  lead  to  the  embarrassment  of  witnesses  and  to  the  acquittal  of 
prisoners  charged  with  serious  offences,  might  be  avoided  if  the  medical 
witnesses  of  England  would  adopt  the  comprehensive  definition  sanctioned 
by  the  legal  tribunals  of  certain  States  on  the  Continent,  namely,  that 
'  a  wound  includes  any  personal  injury,  suddenly  arising  from  any  kind  of 
violence  applied  externally,  whether  such  injury  is  external  or  internal.' 
It  may  appear  contrary  to  surgical  propriety  to  designate  a  burn  or  fracture 
as  a  wound  ;  but  the  common  surgical  definitions  will  be  found  on  exami- 
nation to  be  inconsistent  with  each  other.  The  use  of  such  vague  defini- 
tions in  medical  evidence  has  frequently  led  to  acquittals,  not  upon  the 
merits  of  a  case,  but  upon  mere  technicalities.  It  is  desirable,  therefore, 
that  some  comprehensive  definition  should  be  generally  adopted.  In 
reference  to  medical  evidence  we  are  bound  to  regard  the  wants  of  justice 
rather  than  the  strict  rules  of  surgery.  If  medico-legal  cases  fail  from 
differences  respecting  the  meaningof  scientific  terms  among  surgical  writers, 
it  is  time  that  some  fixed  rule  should  be  adopted.  While  the  practice  of 
surgery  cannot  possibly  suffer  by  such  an  innovation,  the  administration 
of  the  law  will  be  rendered  more  efficient.  The  statute  14  and  15  Vict, 
c.  100  has,  however,  supplied  a  remedy  for  some  of  the  evils  which 
formerly  arose  from  a  misdescription  of  personal  injuries  in  indictments. 
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Legal  definition. — It  cannot  be  denied  that  an  alteration  in  the  use  of 
medical  terms  must,  in  order  to  be  attended  -with  any  good  effects,  receive 
the  support  of  our  legal  authorities.  This,  probably,  would  not  be  long 
■withheld,  if  good  reasons  for  the  change  were  afforded  by  medical  witnesses. 
It  was  at  one  time  held  that  no  injury  was  a  wound  in  law,  unless  the 
continuity  of  the  skin  was  broken  ;  so  that  in  a  case  in  which  blows  were 
inflicted  with  a  hammer  or  iron  instrument  sufficient  to  break  the  collar- 
bone, and  violently  bruise  but  not  break  the  skin,  it  was  held  not  to  be  a 
wounding  within  the  statute.  (Beg.  v.  Wood,  '  Matthews'  Digest,'  p.  415.) 
The  Act  1  Vict.  c.  85  provided  for  the  punishment  of  persons  guilty  of 
inflicting  such  severe  injuries,  but  left  the  legal  signification  of  the  word 
'  wound '  unsettled.  The  14  and  15  Vict.  c.  100  is  more  precise,  but  this 
also  avoids  any  legal  definition  of  a  wound. 

In  order  to  remove  any  difficulty  in  future  cases,  and  to  put  an  end  to 
conflicting  decisions,  the  Commissioners  for  codifying  the  Criminal  Law 
suggested  that  internal  breaches  of  continuity  should  be  included  under  the 
term  '  wound.'  They  have  defined  a  wound  to  be  '  that  whereby  the  shin  is 
divided  either  externally  or  internally.'  Talfourd,  J.,  objected  to  this  defini- 
tion, because,  in  his  opinion,  the  division  of  the  skin  internally  without  a 
division  externally  was  impossible.  The  use  of  the  word  '  skin '  leads  to  am- 
biguity. The  skin  consists  of  the  cuticle  and  cutis.  It  has  been  held  on  more 
than  one  occasion  that  an  abrasion  of  the  cuticle,  or  outer  skin  only,  is  not 
a  wound  in  a  legal  sense.  A  man  was  tried  (C.  C.  C,  Aug.,  1838)  on  a 
charge  of  cutting  and  wounding  the  prosecutor.  The  prisoner  struck  the 
prosecutor  a  severe  blow  on  the  temple  with  a  heavy  stone  bottle,  which 
was  thereby  broken  in  pieces.  The  prosecutor  fell  senseless,  and  it  was 
a  long  time  before  he  recovered  from  the  effects  of  the  violence.  The 
medical  witnesses  in  this  case  underwent  a  rigorous  cross-examination 
respecting  the  meaning  of  the  word  '  wound.'  They  said  that  there  had 
been  a  separation  of  the  cuticle  or  outer  skin  of  the  temple,  but  not  of 
the  cutis,  and  that  there  was  no  absolute  wound  in  the  usual  acceptation 
of  the  word.  They  further  deposed  that  the  prosecutor  had  lost  the  sight  of 
his  left  eye,  and  the  hearing  of  his  left  ear  ;  and  he  was  for  a  considei-able 
time  in  a  state  of  great  danger,  from  which  he  had  scarcely  recovered. 
The  prisoner's  counsel  contended  that  the  injuries  were  not  such  as  to 
constitute  cutting  and  ivounding  in  law.  The  judges  said,  that  in  order 
that  a  wound,  in  law,  should  have  been  inflicted,  it  was  necessary  that  the 
whole  skin,  and  not  the  mere  cuticle,  should  have  been  separated  and  divided ; 
and  as  the  evidence  did  not  show  distinctly  that  there  was  such  a  wound, 
those  counts  of  the  indictment  could  not  be  sustained.  The  prisoner  was, 
therefore,  found  guilty  of  common  assault.  A  division  of  the  cutis  or 
true  skin  has  always  been  regarded  as  a  wound,  whether  blood  is  effused 
or  not.  The  boundary  of  the  cutis  towards  the  inside  of  the  body  is 
not  easily  determined  ;  since  there  is  a  gradual  transition  of  the  cutis  into 
the  subjacent  fibrous  tissue,  in  which  the  fat  and  sudatory  glands  are 
contained.  The  cutis  measures  in  thickness  from  the  forty-eighth  to  the 
eighth  of  an  inch  in  thickness.  It  is  thicker  in  some  parts  than  in  others. 
Taking  the  true  skin,  or  cutis,  at  the  thickness  usually  assigned,  it  is 
impossible  to  conceive  that  such  a  very  thin  layer  of  membrane  as  this 
can  be  divided  internally  without  an  external  division  being  produced. 
Allowing  the  maximum  thickness  of  the  eighth  of  an  inch,  it  would  be 
difficult  for  any  medical  man  to  affirm  that  only  a  fractional  part  of 
this  membrane  had  been  divided  internally,  when  there  was  no  evidence 
of  external  separation ;  and  it  would  be  impossible  for  him  to  prove  it. 
What  the  Commissioners  probably  mean,  is  a  division  of  the  structures 
beneath  the  skin.   Their  definition  is,  however,  vague  and  unsatisfactory, 
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becatise  it  does  not  reach  an  important  class  of  cases  in  which  wounds 
are  inflicted  not  in  the  skin,  but  in  the  mucous  membrane  lining  the  outlets 
of  the  body.  Thus  cuts,  punctures,  or  lacerations,  of  the  lining  membrane 
of  the  nostrils,  mouth,  and  throat,  rectum  and  vagina,  are  undoubtedly 
wounds,  although  the  skin  may  not  be  directly  touched  by  the  weapon. 
Injuries  of  a  serious  description  have  thus  been  frequently  inflicted  on 
women  by  cutting  and  pointed  instruments  :  they  have  been  regarded  as 
wounds,  but  they  would  not  be  comprised  under  this  term  by  strict  ad- 
herence to  the  proposed  definition.  Skin  and  mucous  membrane  are  not 
■one  and  the  same  structure.  It  is,  however,  satisfactory  to  find  that  there 
are  cases  on  record,  in  which  injuries  to  the  mucous  membrane,  not  in- 
volving the  external  skin,  have  beeu  judicially  pronounced  to  be  wounds. 
In  Scotland  the  matter  has  never  been  contested.  Under  this  head  would 
fall  injuries  to  the  brain  produced  by  pointed  instruments  passed  up  the 
nostrils  through  the  ethnoid  bone.  Other  cases,  in  which  the  vagina  in 
females  has  been  thus  wounded,  are  given  under  the  section  of  '  Wounds 
of  the  Genital  Organs.'    (See  case,  post.) 

Do  all  breaches  of  continuity  involving  the  skin  or  mucous  membrane 
fall  under  the  head  of  wounds  ?  Burns  appear  to  constitute  an  exception  ; 
but  there  is  no  reason  why  a  burn  producing  a  destruction  of  the  skin,  as 
by  a  red-hot  poker,  should  not  be  regarded  and  treated  in  law  as  a  wound. 
No  definition  of  a  wound,  medically  or  legally,  can  be  so  contrived  as  to 
exclude  such  an  injury.  The  question,  however,  mainly  to  be  considered 
is  this — May  not  a  breach  of  continuity  be  regarded  as  a  wound,  although 
neither  the  skin  nor  the  mucous  membrane  is  directly  implicated  in  the 
injury  ?  Is  a  simple  dislocation  or  fracture  a  wound  ?  Is  a  rupture  of  the 
bladder,  liver,  or  other  organ,  suddenly  caused  by  external  violence  with- 
out implicating  the  skin,  to  be  regarded  as  a  wound  ?  Is  a  compound 
dislocation  or  fracture  a  wound  ?  No  definition  yet  constructed  has 
excluded  these  last-mentioned  injuries,  because  the  skin  is  always  involved. 
In  a  case  before  the  Queen's  Bench  in  Nov.,  1847,  it  was  even  held  that  a 
simple  dislocation  was  a  wound.  An  action  was  brought  against  a  medical 
practitioner  for  negligence  in  the  treatment  of  a  dislocation  of  the  arm, 
and  a  verdict  was  returned  for  the  plaintiff.  An  application  was  made 
to  the  Court  for  a  new  trial,  on  the  ground  of  a  misdirection.  The 
declaration  alleged  that  the  plaintiff  had  employed  the  defendant,  who 
was  a  surgeon,  for  the  treatment  and  cure  of  certain  ivounds,  fractures, 
bruises,  complaints,  and  disorders  ;  but  the  evidence  showed  that  the 
■defendant  had  been  employed  to  cure  the  plaintiff  of  a  dislocated  arm. 
At  the  close  of  the  plaintiff's  case,  it  was  submitted  that  there  was  no 
word  in  the  declaration  which  was  applicable  to  the  case,  but  this  objection 
was  overruled.  A  dislocation,  it  was  argued,  was  neither  a  wound,  bruise, 
nor  fracture ;  and  the  words  '  complaint  and  disorder '  were  not  at  all 
applicable  to  a  surgical  case,  but  to  internal  complaints  which  required  to 
be  treated  medically.  Denman,  C.J.,  in  delivering  the  judgment  of  the 
■Court,  which  refused  the  rule,  said,  '  It  is  rather  strange  that  the  pleader 
should  have  omitted  the  most  appropriate  word ;  but  we  think  the  Chief 
Baron  was  quite  right.' 

In  reference  to  simple  fractures,  it  was  held,  in  Rex  v.  Wood  (4  '  C. 
and  P.'  p.  381),  that  a  fracture  of  the  collar-bone  was  not  a  wounding 
within  the  statute,  because  the  skin  was  not  broken.  In  more  recent  cases, 
however,  this  decision  has  been  overruled.  Thus  in  Reg.  v.  Smith  (8  '  C. 
and  P.'  p.  173)  the  prisoner  struck  the  prosecutor  with  an  iron  hammer  on 
•the  side  of  the  face.  A  surgeon  deposed  that  the  lower  jaw  was  broken 
in  two  places,  and  that  the  shin  was  broken  internally,  but  not  externally. 
There  was  not  a  great  deal  of  blood  effused.  On  the  objection  being  taken 
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that  this  was  a  fracture  and  not  a  wound  within  the  statute,  Denman,  C.J.,, 
observed,  '  If  it  is  the  immediate  effect  of  the  injury,  we  think  we  cannot 

^.distinguish  this  from  the  cases  already  decided  ; '  and  Parke,  B.,  said,  '  We 
were  of  opinion  that  there  was  a  wound,  and  upon  consideration  I  am  more 
strongly  of  that  opinion  than  I  was  at  the  outset.  There  must  be  a 
wounding  ;  but  if  there  be  a  wound  (whether  there  be  an  effusion  of  blood 
or  not),  it  is  within  the  statute  whether  the  wound  is  internal  or  external* 
The  same  point  rose  in  Beg.  v.  Warman  (1  '  Denison,  C.  C.  R.,'  p.  183). 
This  was  an  indictment  for  inflicting  a  mortal  wound ;  and  a  question  arose- 
whether  it  was  supported  by  proof  of  a  blow  which  caused  an  internal 
breach  of  the  skin  (although  externally  there  was  only  the  appearance 
of  a  bruise).  The  death  of  the  deceased  had  been  caused  by  a  single  blow 
on  the  head  by  a  piece  of  wood;  and  the  medical  witness  described 
the  injury  as  follows : — '  I  found  on  examining  the  head  no  external 
breach  of  the  skin.  I  found  a  collection  of  blood  in  the  back  part  of 
the  head  :  the  deceased  died  from  effusion  of  blood,  which  pressed  on  the 
brain.  On  examining  the  scalp,  I  found  a  collection  of  blood  between  the 
scalp  and  cranium,  just  above  the  spot  where,  within  the  cranium,  I  had 
found  the  pressure  on  the  brain.  I  call  that  a  contused  wound  with 
effusion  of  blood  ;  that  is  the  same  thing  as  a  bruise.  The  internal  part  of 
the  skin  was  broken.  Medically,  we  call  the  breaking  of  the  skin,  whether- 
broken  externally  or  internally,  a  wound.'  This  case  was  reserved  for  the 
opinion  of  twelve  judges.  All  thought  that  this  internal  injury  was  a. 
sufficient  wound  to  support  the  allegation  in  the  indictment. 

In  each  of  these  cases  the  Court  appears  to  have  been  misled  by  the 
medical  witnesses  affirming  that  the  skin  (cutis)  was  broken  internally,, 
but  not  externally.  There  is  no  doubt  that  they  intended  by  this,  not  the 
cutis  merely,  but  the  connective  tissue  and  soft  part  beneath.  Their 
evidence  has,  however,  served  to  mislead  the  Commissioners,  and  to  induce 
them  to  propose  a  faulty  and  erroneous  definition.  There  is  no  instance  in. 
which  a  rupture  of  the  bladder  or  liver,  without  any  external  injury,  has 
been  called  a  wound,  although  the  term  might  be  applied  with  as  much 
propriety  to  this  kind  of  injury  as  to  a  simple  fracture  or  dislocation.  The 
brain  is  sometimes  lacerated  by  a  blow  on  the  skull  which  does  not  break 
the  scalp  or  the  skin  of  the  head.  This  must,  however,  be  regarded  as  a 
wound  of  the  brain  ;  it  admits  of  no  other  description.  Archbold  describes, 
a  wounding  to  be  where  'the  violence  is  so  great  as  to  draw  blood, by  striking 
or  stabbing  with  a  sword,  knife,  or  other  instrument,  or  by  shooting  or 
striking  with  a  cudgel,  the  fist,  or  the  like ; '  while  '  a  wound  includes, 
incised,  punctured,  lacerated,  contused,  or  gun-shot  wounds.'  ('Pleading 
and  Evidence  in  Criminal  Cases,'  15th  ed.,  by  Welsby,  1862,  pp.  567,. 
572.)  In  the  first  part  of  his  quotation,  the  'drawing of  blood  '  is  made 
a  character  of  a  wound.  This  is  inconsistent  with  the  further  statement 
respecting  lacerated,  contused,  and  gun-shot  wounds,  for  these  injuries  are 
not  necessarily  accompanied  with  effusion  of  blood  :  and  in  some  of  the 
most  fatal  wounds  of  this  class  no  obvious  appreciable  quantity  of  blood  is. 
effused.  From  the  legal  decisions  above  given,  it  appears  that  simple 
fractures  and  dislocations,  as  well  as  injuries  to  the  mucous  membrane  of 
the  outlets,  are  considered  to  be  wounds.  No  doubt  when  the  question 
arises,  ruptures  of  the  bladder  and  other  organs  will  be  equally  considered 
as  wounds  for  all  legal  purposes,  although  the  skin  may  not  be  involved. 
From  this  it  appears  that  the  best  definition  which  we  can  give  of  the 
word  '  wound,'  whether  in  a  medical  or  legal  sense,  is  that  it  implies  '  a 
breach  of  continuity  in  the  structures  of  the  body,  whether  external  or 
interna],  suddenly  occasioned  by  mechanical  violence.'  This  would  include 

injuries  to  the  skin  or  mucous  membrane,  dislocations,  fractures  whether 
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simple  or  compound,  and  ruptures  of  the  viscera.  Fractures  are,  however,., 
not  usually  regarded  as  wounds. 

Wounds  dangerous  to  life. — A  medical  witness  is  sometimes  asked 
whether  a  wound  is  or  is  not  dangerous  to  life.  In  reference  to  persons 
charged  with  an  attempt  to  murder  or  maim,  a  written  medical  opinion,  or 
a  deposition,  may  be  demanded  of  a  surgeon  by  a  magistrate,  in  order  to 
justify  the  detention  of  prisoners.  The  meaning  of  the  words  '  dangerous 
to  life'  is  left  entirely  to  the  professional  knowledge  of  a  witness.  It  is  not 
sufficient  on  these  occasions  that  he  should  make  a  simple  declaration  of 
the  wound  being  dangerous  to  life ;  he  must,  if  called  upon,  state  to  the 
Court  satisfactory  reasons  for  this  opinion;  and  these  reasons  are  rigorously 
inquired  into  by  counsel  for  the  defence.  As  a  general  principle,  it  would 
not  be  proper  to  consider  those  wounds  dangerous  to  life,  in  a  legal  sense, 
in  which  the  danger  is  not  imminent.  A  wound  of  a  great  blood-vessel,  of 
any  of  the  viscera,  or  a  compound  fracture  with  depression  of  the  bones 
of  the  head,  must  in  all  instances  be  regarded  as  bodily  injuries  dangerous 
to  life ;  because  in  such  cases  the  danger  is  imminent.  Unless  timely 
assistance  be  rendered,  these  injuries  will  most  probably  prove  fatal,  and, 
indeed,  they  often  destroy  life  in  spite  of  the  best  surgical  treatment. 
When,  however,  the  danger  is  remote,  as  in  a  puncture  or  laceration  of  the 
hand  or  foot,  which  may  be  followed  by  tetanus,  or  in  a  laceration  of  the 
scalp,  which  may  be  followed  by  erysipelas,  or  in  penetrating  wounds  of 
the  orbit,  which  may  be  attended  by  fatal  inflammation  of  the  brain  or  its 
membranes,  the  case  is  somewhat  different.  Such  injuries  as  these  are  not 
directly  dangerous  to  life — they  are  only  liable  to  be  attended  with  danger 
in  certain  cases,  and  under  certain  circumstances  ;  hence  the  medical 
opinion  must  be  qualified.  On  these  occasions  the  law  appears  to  con- 
template the  direct  and  not  the  future  or  possible  occurrence  of  danger; 
if  the  last  view  were  adopted,  it  is  clear  that  the  most  trivial  lacerations 
and  punctures  might  be  pronounced  dangerous  to  life ;  since  tetanus  or 
erysipelas,  proving  fatal,  has  been  an  occasional  consequence  of  very  slight 
injuries.  A  difference  of  opinion  will  often  exist  among  medical  witnesses,, 
whether  a  particular  wound  is  or  is  not  dangerous  to  life.  Unanimity  can 
only  be  expected  when  the  judgment  and  experience  of  the  witnesses  are 
equal.  The  rules  for  forming  an  opinion  in  these  cases,  will,  perhaps,, 
be  best  deduced  from  the  results  of  the  observations  of  good  surgical 
authorities  in  relation  to  injuries  of  different  parts  of  the  body.  This  will 
form  a  subject  for  consideration  hereafter. 

Dying  declarations. — The  wound  may  be  of  such  a  nature  as  to  cause 
death  speedily,  so  that  a  practitioner  may  arrive  only  in  time  to  see  the 
wounded  person  die.  In  this  case  the  dying  person  may  make  a  declaration 
or  statement  as  to  the  circumstances  under  which  the  wound  was  inflicted: 
he  may  also  mention  the  names  of  the  parties  by  whom  he  was  assaulted. 
This  dying  declaration  or  statement,  according  to  the  circumstances  under 
which  it  is  made,  may  become  of  material  importance  in  the  prosecution 
of  a  person  charged  with  homicide.  A  practitioner  should  therefore 
observe  and  make  notes  of  the  exact  condition  of  the  dying  person  :: 
whether,  at  the  time  he  makes  the  statement,  he  is  under  the  conviction  that 
he  must  inevitably  soon  die,  either  expressed  in  language  or  implied  by  his^ 
conduct.  According  to  some  authorities,  it  is  not  necessary  that  a  man 
should  declare  that  he  believes  himself  to  be  dying,  in  order  to  render  his 
statement  admissible;  but  there  must  be  evidence  that  at  the  time  of  making 
it  he  was  under  the  full  conviction  of  approaching  or  impending  death. 
When  it  is  made  clear  to  the  Court,  by  medical  or  other  testimony,  that  the 
person  making  the  statement  believed  that  he  was  on  the  point  of  death,  it 
will  be  received  as  evidence  against  the  accused ;  for  the  law  supposes  that,. 
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under  the  sense  of  impending1  dissolution,  all  interest  in  this  world  is  taken 
■away,  and  that  the  near  contemplation  of  death  has  the  same  powerful 
effect  upon  the  mind  as  the  solemn  obligation  of  an  oath.  It  is  presumed 
that  there  can  be  no  disposition  on  the  part  of  a  dying  person  to  wilfully 
misrepresent  facts,  or  to  state  what  is  false.  Much,  therefore,  often 
depends  on  the  conduct  of  a  medical  practitioner  under  such  circum- 
stances, for  the  usual  method  of  testing  the  truth  of  a  statement  by  cross- 
examination  is,  of  course,  out  of  the  question  :  it  must,  if  admitted  at  all, 
be  received  as  it  was  made. 

In  Beg.  v.  Bayley  ('Exch.  Chamber,' Jan.,  1857),  in  which  it  appeared 
that  the  surgeon  had  given  some  hope  to  the  dying  person  before  the 
declaration  was  made,  while  the  declarant  stated  that  he  did  not  himself 
believe  that  he  could  recover  ultimately,  its  reception  was  objected  to  on 
the  part  of  the  prisoners  because  the  surgeon  had  given  the  man  some 
hope.  He  died  two  days  afterwards.  Pollock,  C.B.,  ruled  that  the  real 
belief  of  the  dying  man  was  the  question,  and  here  he  had  said,  notwith- 
standing the  opinion  of  the  surgeon,  he  believed  he  could  not  recover.  In 
the  case  of  Beg.  v.  Harvey  (Exeter  Sum.  Ass.,  1854)  the  chief  evidence 
against  the  prisoner  consisted  of  certain  statements  made  by  the  deceased. 
They  were  admitted  by  Wightman,  J.,  because  it  appeared  clearly  from 
the  evidence  that,  when  they  were  made,  deceased  had  expressed  an  opinion 
that  she  should  die  shortly,  and  had  not  changed  that  opinion.  Her  whole 
conduct  intimated  that  she  had  no  hope  (or  belief)  of  recovery.  It  was 
■observed  on  this  occasion  that  the  medical  and  other  witnesses  were 
more  desirous  of  telling  the  deceased  her  state,  than  of  ascertaining 
what  her  own  opinion  was.  In  other  cases  {Beg.  v.  Wanstall,  Leeds 
Aut.  Ass.,  1869,  and  Beg.  v.  Pettingill,  C.  C.  C,  April,  1872),  Cleasby,  B., 
held  that  before  a  declaration  could  be  admitted  as  evidence,  even  when 
taken  down  by  a  magistrate,  there  must  be  clear  proof  that  the  person 
making  it  was  in  momentary  expectation  of  death,  or  that  death  was 
imminent.  In  Beg.  v.  Londesborough  (York  Lent  Ass.,  1871),  Brett,  J., 
declined  to  receive  a  statement  because  the  evidence  went  no  further  than 
this — the  dying  youth  said  he  thought  he  should  not  get  better ;  and  in 
Beg.  v.  Barrett  (Leeds  Lent  Ass.,  1869),  Cleasby,  B.,  rejected  a  statement 
in  which  the  expression  used  by  the  deceased  was — she  thought  she  should 
not  recover.  This  was  also  the  opinion  of  the  surgeon  at  the  time  the 
statement  was  made,  but  this  did  not  prove  that  she  believed  her  death 
to  be  impending.  In  the  case  of  Jenkins  (Crown  Cases  Reserved,  April, 
1869),  a  statement  was  rejected  because  the  dying  woman,  in  using  the 
expression  '  I  have  no  hope  of  my  recovery,'  requested  that  the  words  '  at 
present '  should  be  added.  She  died  twenty-five  hours  after  making  the 
declaration. 

One  test  of  the  correctness  of  a  statement  is,  that  the  dying  person  has 
given  at  different  times  and  to  different  persons  the  same  account,  but  in 
different  language,  and  that  the  details  are  consistent  with  each  other. 
Even  if  he  recovers  after  making  it,  and  lives  some  hours  or  days,  the 
statement  will  be  admissible  provided  it  was  made  under  the  sense  or 
impression  of  almost  immediate  death.  It  is  the  proof  of  the  sense  of 
impending  dissolution  which  determines  its  admissibility.  Erie,  C.J.,  in 
Seton's  case  (Beg.  v.  Pym,  Hants  Lent  Ass.,  1846),  said3  '  The  law  admits 
these  declarations,  not  because  recovery  is  impossible,  but  because  there  is  in 
the  mind  of  the  person  making  them  the  conviction  of  approaching  death.' 

The  general  tendency  of  more  recent  decisions  has  been  to  restrict  the 
.admission  of  dying  declarations. 

It  is  no  part  of  the  duty  of  a  medical  witness  to  form  a  judgment  on 
.this  important  subject.   He  should  give  the  statement  as  it  was  made,  and 
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leave  the  Court  to  decide  upon  its  admissibility  from  the  circumstances 
observed  by  him  with  respect  to  the  condition  of  the  patient.  He 
should  not  render  himself  officious  in  exti-acting  information.  He  should 
receive  that  which  is  voluntarily  uttered,  and,  either  immediately  or 
on  the  earliest  possible  opportunity,  write  down  the  statement  in  the 
identical  words,  carefully  avoiding  his  own  interpretation  or  any  paraphrase 
of  them.  On  no  account  should  leading  questions  be  put ;  and  any  ques- 
tion should  be  simply  confined  to  the  purpose  of  explaining  what  may 
appear  ambiguous  or  contradictory  in  the  declaration  itself.  It  is  well 
known  that  when  death  takes  place  from  violence,  especially  when  this 
proceeds  from  loss  of  blood  or  a  wound  of  the  head,  delirium  is  apt  to 
supervene,  or  the  intellect  of  the  dying  person  becomes  confused.  Hence 
great  caution  should  be  used  in  receiving-  a  declaration  in  such  cases,  since 
it  may  lead  to  the  implication  of  innocent  persons.  The  identity  of 
a  person  is  also,  under  these  circumstances,  liable  to  be  mistaken  ; 
and  it  is  in  general  an  injudicious  proceeding  to  take  a  suspected 
person  before  one  who  is  dying,  in  order  that  he  may  be  identified.  At 
this  time  there  may  be  a  half-delirious  state  of  mind,  not  easily  recog- 
nized by  non-professional  persons  ;  and  confessions  or  statements  then 
made,  should,  when  they  implicate  other  persons  and  are  not  strongly 
■corroborated  by  circumstances,  be  regarded  with  great  suspicion.  A 
fatal  mistake  of  this  kind  was  made  many  years  since  in  London.  A 
woman  was  maltreated  by  some  men  on  Kennington  Common.  She  was 
taken  to  St.  Thomas's  Hospital,  and  while  dying  from  the  effects  of  the 
violence,  a  suspected  person  was  brought  before  her,  as  one  of  the  supposed 
assailants.  She  stated  that  he  was  one  of  those  who  had  assaulted  her. 
The  man  was  tried,  upon  her  declaration  respecting  his  identity — found 
guilty  and  executed ;  but  a  year  after  the  execution,  his  innocence  was 
satisfactorily  established  by  the  discovery  of  the  real  murderers. 

In  Beg.  v.  Qualter  (Stafford  Lent  Ass.,  1854),  the  escape  of  a  criminal 
was  attributed  to  the  neglect  of  the  medical  attendant  in  reference 
to  a  dying  declaration.  The  deceased  was  grossly  ill-treated,  as  it  was 
alleged,  by  the  prisoner  and  others.  He  lingered  from  June  19th  until 
Aug.  8th,  1853,  when  he  died  from  the  injuries  received.  On  his 
death-bed  he  made  certain  statements  implicating  the  prisoner,  and  upon 
these  the  case  for  the  prosecution  chiefly  rested.  Qualter  was  tried  for  the 
murder.  The  deceased  told  his  wife  that  he  knew  he  should  not  recover, 
but  this  was  after  he  had  made  the  statement  against  Qualter,  and  it  was 
therefore  inadmissible.  A  similar  declaration  affecting  the  prisoner  was 
subsequently  made  by  the  deceased  to  the  surgeon  ;  and  it  seems  that  the 
surgeon  had  told  the  wife  that  her  husband  would  not  recover,  but  not  in 
the  presence  or  hearing  of  the  deceased  :  hence  the  declaration  made  by 
deceased  to  him  was  inadmissible,  and  the  prisoner  was  acquitted.  There 
was  a  want  of  proof,  in  fact,  that  the  statement  to  either  had  been  made 
by  the  dying  man  while  he  was  under  the  conviction  of  approaching  death. 
Had  the  surgeon  informed  the  deceased  that  he  could  not  recover,  or  had  he 
made  the  announcement  to  the  wife  in  her  husband's  presence  and  hearing, 
the  declaration  might  have  been  made  under  circumstances  to  render  it  ad- 
missible. It  is  advisable,  in  all  cases  when  a  medical  man  perceives  that  the 
recovery  of  a  wounded  person  is  impossible,  that  he  should  take  the  first 
opportunity  of  stating  his  opinion  to  the  wounded  person  in  the  presence 
of  others,  so  that  the  ends  of  justice  may  not  be  defeated  by  reason  of 
the  non-observance  of  these  legal  forms.  (See  Beg.  v.  Harvey,  Exeter 
Sum.  Ass.,  1854.)  His  duty  does  not  end  here.  In  spite  of  the  medical 
opinion  thus  expressed,  the  dying  person  may  himself  have  some  hope  or 
belief  that  he  shall  recover.    It  is  therefore  his  duty  to  elicit  from  the 
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person  wishing  to  make  the  statement  what  his  opinion  of  his  condition  is 
— whether  he  himself  actually  believes  that  he  is  dying,  or  has  some 
^  expectation  of  recovery. 

Wounds  causing  grievous  bodily  harm. — A  wound  may  not  be  dangerous 
to  life,  but  it  may  have  produced  'grievous  bodily  harm.'  This  question  is- 
sometimes  put,  although  the  usual  practice  is  to  leave  it  to  be  drawn  by 
the  jury  as  an  inference  from  a  professional  description  of  the  injury. 
These  words  have  a  vague  signification  ;  but  it  would  perhaps  be  difficult 
to  substitute  for  them  others  less  open  to  criticism.  They  evidently  refer 
to"a  minor  description  of  offence,  and  are  applied  commonly  to  those  injuries 
which,  while  they  do  not  actually  place  life  in  danger,  may  be  attended 
with  considerable  personal  inconvenience,  or  be  in  some  way  detrimental 
to  the  health  of  the  wounded  party.  Pollock,  C.B.,  stated  on  one  occasion 
that  '  grievous  bodily  harm  '  would  reasonably  apply  to  such  an  injury 
as  would  render  medical  treatment  necessary.  It  is  always  a  question 
for  a  jury,  whether  the  intent  of  the  prisoner,  in  inflicting  a  wound,  was 
or  was  not  to  produce  grievous  bodily  harm.  Sometimes  the  nature  or 
the  situation  of  a  wound,  as  well  as  the  kind  of  weapon  used,  will  at  once 
explain  the  intent :  so  far  the  medical  witness  may  assist  the  Court,  by 
giving  a  plain  description  of  the  injury,  as  well  as  of  the  consequences  with 
which  it  is  usually  attended.  It  may  happen  either  that  the  wound  itself 
is  not  of  a  serious  nature,  and  yet  the  intention  of  a  prisoner  may  have  been 
to  do  grievous  bodily  harm ;  or,  as  in  the  following  case,  the  injury 
may  be  really  serious,  and  yet  the  prisoner  may  not  have  intended  to 
do  grievous  bodily  harm.  A  man  was  indicted  for  feloniously  wounding 
a  girl,  with  intent  to  do  grievous  bodily  harm.  He  kicked  her  in  the 
lower  part  of  her  abdomen — the  surgeon  described  the  injury  as  of  the 
most  serious  character,  and  said  that  at  one  time  he  considered  the  life 
of  the  prosecutrix  in  danger.  She  was  still  suffering,  and  would  probably 
feel  the  effects  of  the  injury  for  the  rest  of  her  life.  The  judge  in  summing 
up  the  case  told  the  jury  that  the  material  question  for  them  to  consider 
was  the  intent  of  the  prisoner.  It  was  not  because  serious  injury  was  the 
result  of  a  prisoner's  act,  that  they  were  therefore  to  infer  his  intention  was 
to  do  that  injury  ;  and  they  were  to  judge,  from  all  the  circumstances, 
whether,  at  the  time  he  kicked  the  prosecutrix,  he  intended  to  do  her 
grievous  bodily  harm,  as  was  imputed  to  him  by  the  indictment,  or  whether 
he  was  merely  guilty  of  a  common  assault.  He  was  found  guilty  of  a 
common  assault.  {Beg.  v.  Haynes,  C.  0.  C,  Sept.,  1847.)  In  Reg.  v.. 
Davis  (Chelmsford  Aut.  Ass.,  1871)  a  man  was  charged  with  wounding 
with  intent  to  do  grievous  bodily  harm.  It  appeared  from  the  evidence 
that  the  prisoner,  half  drunk,  and  during  a  quarrel,  suddenly  stabbed 
the  prosecutor,  inflicting  a  dangerous  wound,  with  which  he  was  laid 
up  for  a  month.  For  a  fortnight  he  was  in  danger.  It  was  contended 
that  there  was  no  intent  to  produce  grievous  bodily  harm.  Bram- 
well,  B.,  said  the  jury  might  satisfy  themselves  on  that  point  by  look- 
ing to  the  circumstances  of  the  case.  Could  a  man  inflict  such  a  wound  as- 
this  without  having  an  intention  to  inflict  grievous  bodily  injury  ?  The 
prisoner  was  not  so  drunk  but  that  he  knew  what  he  was  doing,  and  all 
the  circumstances  showed  premeditation  and  intention — the  nature  of  the 
wound,  the  weapon  used,  and  the  part  of  the  body  struck  where  an  injury 
was  so  likely  to  be  dangerous.  The  prisoner  was  found  guilty  of  the 
intent.  In  cases  of  this  description,  the  intent  with  which  a  wound  was 
inflicted  is  usually  made  out  by  evidence  of  a  non-medical  kind.  (See  also 
Reg.  v.  Maslin,  Devizes  Sum.  Ass.,  1838.) 

These  are  the  principal  medico-legal  questions  connected  with  wounds 
when  the  wounded  person  is  seen  while  living.  We  will  suppose,  however, 
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that  the  wounded  person  is  found  dead,  and  an  examination  of  the  body  is 
required  to  be  made.  The  most  difficult  part  of  the  duty  of  a  medical 
jurist  now  commences.  Among  the  numerous  questions  which  here  present 
themselves,  the  first  which  demands  examination  is,  whether  the  wound 
was  inflicted  on  the  body  before  or  after  death. 


CHAPTER  35. 

EXAMINATION  OF  WOUNDS    IN    THE  DEAD  BODY  ALL  THE  CAVITIES  SHOULD  BE 

INSPECTED — ACQUITTALS  FROM  THE  NEGLECT  OF  THIS  RULE — CHARACTERS  OF 

A    WOUND    INFLICTED    DURING   LIFE — OF   A  WOUND    MADE   AFTER  DEATH  

EXPERIMENTS     ON     AMPUTATED     LIMBS  CAUTION     IN     MEDICAL  OPINION  

WOUNDS  OR  INJURIES  UNATTENDED  WITH  BLEEDING — ECCHYMOSIS  FROM 
VIOLENCE — EVIDENCE  FROM  ECCHYMOSIS — -ECCHYMOSIS  FROM  NATURAL  CAUSES 
— IS  ECCHYMOSIS  A  NECESSARY  RESULT  OF  VIOLENCE  ? 

Examination  of  Wounds. — In  examining  a  wound  on  a  dead  body,  it  is 
proper  to  observe  its  situation,  extent,  length,  breadth,  depth,  and  direc- 
tion :  whether  there  is  about  it  effused  blood,  either  liquid  or  coagulated  ; 
whether  there  is  ecchymosis,  i.e.  a  livid  discoloration  of  the  skin  from  the 
-effused  blood ;  whether  the  surrounding  parts  are  swollen,  whether  adhesive 
matter  or  pus  is  effused,  and  whether  the  edges  of  the  wound  are  gan- 
grenous, or  any  foreign  substances  are  present  in  it.  Care  must  be  taken 
that  putrefaction  is  not  mistaken  for  a  gangrenous  condition  of  the  wound. 
The  wound  may  be  examined  by  gently  introducing  into  it  a  bougie,  and 
carrying  on  the  dissection  around  this  instrument,  avoiding  as  much  as 
possible  any  interference  with  the  external  appearances.  The  preservation 
of  the  external  form  will  allow  of  a  comparison  being  made  at  any  future 
time  between  the  edges  of  a  wound  and  a  weapon  found  on  a  suspected 
person.  Of  all  these  points  notes  should  be  taken,  either  cn  the  spot  or 
immediately  afterwards.  In  the  dissection  every  muscle,  vessel,  nerve,  or 
organ  involved  in  the  injury,  should  be  traced  and  described.  This  will 
enable  a  witness  to  answer  many  collateral  questions  that  may  unexpectedly 
arise  during  the  inquiry.  Another  point  should  be  especially  attended  to. 
A  medical  practitioner  has  frequently  contented  himself  by  confining  his 
dissection  to  the  injured  part,  thinking  that  on  the  trial  of  an  accused  party 
the  question  of  counsel  would  be  limited  to  the  situation  and  extent  of  the 
wound  only,  but  this  is  a  mistake.  If  the  cause  of  death  be  obscure,  on  no 
account  should  the  inspection  be  abandoned  until  all  the  important  organs 
and  cavities  of  the  body  have  been  closely  examined ;  since  it  may  be 
affirmed  that  a  natural  cause  of  death  might  have  existed  in  that  organ 
or  cavity  which  the  medical  witness  had  neglected  to  examine.  (Reg.  v. 
Solloway,  Abingdon  Aut.  Ass.,  1860.)  It  rests  with  the  practitioner  to  dis- 
prove the  probability  thus  urged  by  counsel ;  but  if  he  has  no  facts  on 
which  he  can  base  an  opinion,  the  prisoner,  of  whose  guilt  there  may  be 
but  little  doubt,  will  have  the  benefit  of  his  inattention  and  be  acquitted 
by  the  jury. 

In  the  medical  reports  on  the  examination  of  the  bodies  of  wounded 
persons,  care  should  be  taken  to  avoid  the  introduction  of  any  remarks  in 
the  form  of  inferences  from  or  comments  on  the  facts  of  the  case.  At  the 
trial  of  McLachlan  (Glasgow  Sept.  Circ,  1862),  Lord  Deas  objected  to 
the  statements  in  the  medical  report,  '  that  the  body  of  deceased  had  been 
found  under  circumstances  of  great  suspicion,'  and  '  that  there  were  marks 


510 


WOUNDS.     CAEEFUL  INSPECTION  OP  THE  BODY. 


of  a  severe  conflict.'  When  the  witness  was  cross-examined  on  the  medical 
facts  which  had  led  him  to  the  conclusion  that  there  had  been  a  '  severe 
conflict,'  it  resolved  itself  into  the  statement  that  there  were  mai-ks  of 
blood  on  the  flags,  which  indicated  that  the  body  had  been  dragged  along 
the  floor  after  death ;  but  he  was  unable  to  mention  any  medical  facts  by 
which  this  form  of  expression  could  be  justified.  Inferences  of  this  kind 
should,  as  a  rule,  be  excluded  from  medical  evidence  and  reports. 

Iu  making  an  inspection  of  the  body,  the  state  of  the  stomach  should 
not  be  overlooked.  Death  may  have  been  apparently  caused  by  violence, 
and  yet  really  be  due  to  poison.  Wildberg  was  called  upon  to  examine  the 
body  of  a  girl  who  had  died,  apparently  from  the  effects  of  the  violence, 
while  her  father  was  chastising  her  for  stealing.  On  the  arms,  shoulders, 
and  back  many  marks  of  blows  were  found  ;  and  under  some  of  them  blood 
was  effused  in  large  quantity.  The  injuries,  although  severe,  did  not, 
however,  appear  sufficient  to  account  for  sudden  death.  He  therefore  pro- 
ceeded to  examine  the  cavities,  and  on  opening  the  stomach,  he  found  it 
very  much  inflamed  and  lined  with  a  white  powder,  which  was  proved  to 
be  arsenic.  It  turned  out  that  on  the  theft  being  detected,  the  girl  had 
taken  arsenic  for  fear  of  her  father's  anger :  she  vomited  during  the 
flogging,  and  died  in  slight  convulsions.  Upon  this  "Wildberg  imputed 
death  to  the  arsenic,  and  the  man  was  discharged.  A  gentleman,  having 
taken  eleven  grains  of  strychnine,  threw  himself  out  of  a  window  and  sus- 
tained great  bodily  injury.  The  surgeon  finding  so  much  more  spasm  than 
could  be  accounted  for  by  the  violence  sustained,  discovered  the  real  state 
of  the  case  from  the  patient's  confession.  There  was  also  evidence  of  the- 
purchase  of  the  poison.  The  cause  of  death  may  be  easily  assigned  in  such 
cases  when  the  circumstances  are  known ;  but  it  is  evident  that  without 
proper  inquiry  and  great  care  in  conducting  examinations  after  death,  the 
apparent  may  be  sometimes  mistaken  for  the  real  cause.  (For  some 
interesting  cases  and  good  practical  suggestions  on  this  subject,  see  Belloc, 
'  Cours  de  Med.  Leg.,'  148.)  In  1864,  an  inquest  was  held  at  Kilburn  on 
a  young  man  who  committed  suicide  by  throwing  himself  from  a  window. 
He  lived  sufficiently  long  to  inform  his  medical  attendant  that  he  had  first 
taken  corrosive  sublimate,  then  cut  open  his  wrist  that  he  might  bleed 
to  death,  and  finding  this  ineffectual,  threw  himself  from  the  window. 
Even  when  there  may  be  no  suspicion  of  poisoning,  it  will  be  necessary  to 
observe  the  state  of  the  stomach  and  its  contents — i.e.  to  determine  whether 
it  contains  food,  the  nature  of  the  food,  and  the  degree  to  which  it 
has  undei'gone  digestion.  In  Reg.  v.  Spicer  (Berks  Lent  Ass.,  1846), 
the  falsehood  of  one  part  of  the  prisoner's  defence  was  made  evident  by  an 
examination  of  the  stomach.  The  deceased  was  found  dead  at  the  foot  of 
a  stair.  The  prisoner  stated  that  after  he  and  his  wife  had  had  their 
dinner,  he  heard  a  fall.  The  woman  had  died  instantaneously,  and  the 
fall  was  heard  by  neighbours  at  or  near  the  dinner-hour.  The  stomach 
was  quite  empty ;  there  was  no  trace  of  food.  It  was  therefore  clear  that 
this  part  of  the  prisoner's  story  was  untrue,  as,  had  the  deceased  died 
immediately  after  dinner,  some  portion  of  undigested  food  would  have 
been  found. 

Description  of  wounds. — It  is  impossible  to  impress  too  strongly  on  the 
mind  of  a  medical  witness,  that  in  describing  the  wounds  which  he  has 
found  on  the  examination  of  a  body,  he  should  use  plain  and  simple 
language,  and  avoid  as  much  as  possible  the  use  of  technical  or  professional 
terms.  The  natural  desire  of  a  good  witness  is  to  make  himself  under- 
stood ;  but  this  cannot  be  accomplished  if  he  clothes  his  ideas  in  language 
which  is  incomprehensible  to  educated  men  of  the  legal  profession,  and 
d  fortiori  to  the  class  of  men  who  constitute  juries.    A  medical  witness 
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should,  for  his  own  credit  and  for  that  of  the  profession  to  which  he  belongs, 
employ  plain  and  simple  language  in  describing  a  wound,  as  well  as  in 
giving  his  evidence  generally.     (See  p.  30.) 

Characters  of  a  tvound  inflicted  during  life. — If  we  find  about  a  wound 
marks  of  gangrene,  the  effusion  of  adhesive  or  purulent  matter,  or  if  the 
edges  arc  swollen,  and  cicatrization  has  commenced,  it  is  not  only  certain 
that  the  injury  must  have  been  inflicted  before  death,  but  that  the  person 
must  have  lived  some  time  after  it  was  inflicted.  Marks  of  this  descrip- 
tion will  not,  however,  be  commonly  found  when  death  has  taken  place 
within  ten  or  twelve  hours  from  the  infliction  of  the  injury.  A  wound 
which  proves  fatal  within  this  period  of  time  will  present  throughout  much 
the  same  characters.  Thus,  supposing  it  to  have  been  incised,  there  will  be 
traces  of  more  or  less  bleeding,  the  blood  having  chiefly  an  arterial  character, 
and  it  will  be  found  coagulated  where  it  has  fallen  on  surrounding  bodies. 
The  edges  of  the  wound  are  everted,  and  the  muscular  and  cellular  tissues 
around  are  deeply  reddened  by  effused  blood.  Coagula  or  clots  are  found 
adhering  to  the  wound,  provided  it  has  not  been  interfered  with.  The 
principal  characters  of  a  wound  inflicted  during  life  are,  then,  the  following  : 
1.  Eversion  of  the  edges  owing  to  vital  elasticity  of  the  skin.  2.  Abundant 
bleeding,  often  of  an  arterial  character,  with  general  diffusion  of  blood  in 
the  surrounding  parts.  3.  The  presence  of  coagula.  The  wound  may  not 
have  involved  any  vessel,  and  there  may  be  no  appearance  of  bleeding,  still 
the  edges  will  be  everted,  and  the  muscles  and  skin  retracted.  By  an 
observation  of  this  kind  made  on  the  body  of  a  new-born  child  (case  of 
Elphiclc,  March,  1848),  Prince  was  enabled  to  state  that  the  child  was 
living  when  the  wound  was  inflicted,  an  opinion  afterwards  confirmed  by 
the  confession  of  the  mother. 

Characters  of  a  xuound  made  after  death. — If  the  wound  on  a  dead  body 
is  not  made  until  twelve  or  fourteen  hours  have  elapsed  from  the  time  of 
death,  it  cannot  be  mistaken  for  one  produced  during  life.  Either  no  blood 
is  effused,  or  it  is  of  a  venous  character,  i.e.  it  may  have  proceeded  from 
some  divided  vein.  The  blood  is  in  small  quantity,  commonly  liquid,  and 
it  does  not  coagulate  as  it  falls  on  surrounding  bodies,  like  that  poured  out 
of  a  woiind  in  the  living.  The  edges  are  soft,  yielding,  and  destitute  of 
elasticity ;  they  are  therefore  in  close  approximation.  The  cellular  and 
muscular  tissues  around  are  either  not  infiltrated  with  blood,  or  only  to  a 
very  partial  extent.  There  are  no  coagula  within  the  wound.  In  experi- 
menting upon  amputated  limbs,  the  author  found  these  characters  in  a 
wound  produced  two  or  three  hours  after  death,  although  they  are  best  seen 
when  the  wound  is  not  made  until  after  the  body  has  lost  all  its  animal  heat. 
In  wounds  on  the  dead  body,  divided  arteries  have  no  marks  of  blood  about 
them,  while  in  the  living  body  the  fatal  bleeding  commonly  proceeds  from 
these  vessels.  Hence  in  a  wound  on  the  living,  it  will  be  found  that  the 
surrounding  vessels  are  empty.  The  chief  characters  of  a  wound  after 
death  are,  therefore  :  1.  Absence  of  copious  bleeding.  2.  If  there  is  bleeding 
it  is  exclusively  venous.  3.  The  edges  of  the  wound  are  close,  not  everted. 
4.  There  is  no  diffusion  of  blood  in  the  cellular  tissue.  5.  There  is  an 
absence  of  coagula.  But  it  may  happen  that  a  wound  has  been  inflicted 
soon  after  death,  and  while  the  body  is  yet  warm.  The  distinction  between 
a  wound  then  made  and  one  made  during  life  is  not  so  well  marked  as  in 
wounds  inflicted  at  a  later  period  after  death.  Observations  of  this  kind 
on  the  human  subject  must  of  course  be  purely  accidental ;  and  there 
are  many  obstacles  to  the  performance  of  experiments  on  bodies  recently 
dead. 

In  conjunction  with  A.ston  Key,  the  author  performed  some  experi- 
ments on  recently  amputated  limbs.    Two  minutes  after  a  leg  had  been 
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amputated  a  deeply  incised  wound  was  made  in  the  calf.  It  must  be 
borne  in  mind  that  in  the  case  of  an  amputated  limb,  blood  will  have 
drained  from  the  severed  member,  and  that  the  conditions  are  not  pre- 
cisely those  of  a  wound  inflicted  after  death  upon  the  unsevered  limb.  At 
the  moment  that  the  wound  was  made  the  skin  retracted  considerably, 
causing  a  protrusion  of  the  adipose  substance  beneath ;  the  quantity  of 
blood  which  escaped  was  small;  and  the  cellular  membrane,  by  its  sudden 
protrusion  forwards,  seemed  mechanically  to  prevent  its  exit.  The  wound 
was  examined  after  the  lapse  of  twenty-four  hours  :  the  edges  were  red, 
bloody,  and  everted ;  the  skin  was  not  in  the  least  degree  swollen,  but 
merely  somewhat  flaccid.  On  separating  the  edges,  a  small  quantity  of 
"fluid  blood  escaped,  but  no  coagula  were  seen  adhering  to  the  muscles. 
At  the  bottom  of  the  wound,  however,  there  was  a  small  quantity  of 
coagulated  blood ;  but  the  coagula  were  so  loose  as  readily  to  break  down 
under  the  finger.  In  a  second  experiment  ten  minutes  after  the  separation 
of  the  member  from  the  body,  a  wound  of  similar  extent  was  made  on  the 
outer  side  of  the  leg,  penetrating  to  the  deep-seated  layer  of  muscles.  In 
this  case  the  skin  appeared  to  have  already  lost  its  elasticity,  for  the  edges 
of  the  wound  became  but  slightly  everted,  and  scarcely  any  blood  escaped 
from  it.  On  examining  the  leg  twenty-four  hours  afterwards,  the  edges 
of  the  incision  were  pale,  and  perfectly  collapsed,  presenting  none  of  the 
characters  of  a  wound  inflicted  during  life.  At  the  bottom  of  the  wound 
and  inclosed  by  the  divided  muscular  fibres,  there  were  some  coagula  of 
blood  ;  but  these  were  fewer  than  in  the  former  experiment.  A  portion 
of  liquid  blood  had  evidently  escaped,  owing  to  the  leg  having  been  moved. 
Other  experiments  wei'e  performed  at  a  still  later  period  after  the  removal 
of  the  limbs  :  and  it  was  found  that  in  proportion  to  the  length  of  time 
suffered  to  elapse  before  the  production  of  a  wound,  so  were  the  appear- 
ances less  distinctly  marked;  that  is  to  say,  the  less  likely  were  they  to  be 
confounded  with  similar  injuries  inflicted  upon  a  living  body.  When  the 
incised  wound  was  not  made  until  two  or  three  hours  after  the  removal  of 
-the  limb,  although  a  small  quantity  of  liquid  blood  was  effused,  no  coagula 
were  found. 

When  an  incised  wound  is  the  cause  of  death,  the  person  dies  either 
immediately,  in  which  case  there  is  copious  bleeding  from  the  wounded 
organ  or  some  large  vessel,  or  he  dies  after  some  time,  in  which  case, 
as  the  wound  continues  to  bleed  during  the  time  that  he  survives,  the 
longer  he  lives  the  more  copious  will  be  the  effusion  of  blood.  In  a  wound 
inflicted  after  death,  and  while  the  body  is  still  warm,  nothing  of  this  kind 
is  observed.  Unless  the  weapon  injure  one  of  the  large  veins,  the  bleed- 
ing is  generally  slight,  so  that  the  quantity  of  blood  lost  may  assist  us  in 
determining  whether  the  wound  was  made  during  life  or  after  death. 
When  the  body  has  been  moved,  and  all  marks  of  blood  effaced  by  washing, 
rules  of  this  kind  cannot  serve  a  medical  witness,  and  the  time  at  which 
the  wound  was  actually  inflicted  must  then  be  deduced  from  other  circum- 
stances. In  the  case  of  Qreenacre,  who  was  convicted  in  1837  of  the  murder 
and  mutilation  of  a  female,  this  formed  a  material  part  o'f  the  medical 
evidence.  The  head  of  the  deceased  had  been  severed  from  the  body ;  and 
the  question  was,  whether  this  severance  had  taken  place  during  life  or 
after  death.  The  prisoner  alleged  in  his  defence  that  it  was  after  death : 
but  the  medical  evidence  went  to  establish  that  the  head  must  have  been 
cut  off  while  the  woman  was  living,  but  probably  after  she  had  been 
rendered  insensible  by  a  blow  on  that  part,  the  marks  of  which  were 
plainly  visible.  This  medical  opinion  was  founded  on  two  circumstances. 
The  muscles  of  the  neck  were  retracted,  and  the  head  was  completely 
drained  of  blood,  showing  that  a  copious  and  abundant  flow  must  have 
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ensued  at  the  time  of  separation,  and  therefore  indicating  that  the 
circulation  was  probably  going  on  at  that  time.  On  cutting  off  a  head 
after  death  a  small  quantity  of  blood  may  escape  from  the  jiigular  veins  : 
but  this  soon  ceases,  and  the  quantity  lost  is  insufficient  to  affect  materially 
the  contents  of  the  vessels  of  the  head.  The  chief  medical  witness,  Gird- 
wood,  expressed  himself  with  proper  caution,  by  stating,  in  answer  to  a 
question  from  the  judge,  that  the  wounds  in  the  neck  had  been  inflicted 
either  during'  life  or  very  shortly  after  death,  while  the  body  still  preserved 
its  warmth.  The  circumstantial  evidence  tended  to  show  that  the  deceased 
was  first  stunned,  and  that  her  head  was  cut  off  while  she  was  in  a  state 
of  stupor. 

A  post-mortem  lacerated  wound  occurring  as  the  result  of  accident, 
may  be  attended  with  such  an  effusion  of  blood  as  to  deceive  a  medical 
man,  unless  all  the  facts  of  the  case  are  known.  In  another  part  of 
this  work  (p.  93)  is  described  a  case  communicated  by  Gibson, 
formerly  the  surgeon  of  Newgate  Prison,  in  which,  except  from  the  proof 
of  accident  after  death,  a  surgeon  might  have  come  to  the  conclusion  that 
the  deceased  had  been  maltreated  during  life.  In  any  case  in  which  it  is 
doubtful  whether  a  wound  was  inflicted  on  a  living  or  dead  body,  it  will  be 
proper  to  adopt  the  same  cautious  mode  of  expressing  a  medical  opinion  : 
since  it  must  be  remembered  there  are  no  decisive  characters  by  which 
wounds  of  the  kind  referred  to  can  be  distinguished ;  and  a  medical  witness 
is  as  likely  to  be  wrong  as  right  in  selecting  either  hypothesis.  It  is  a 
considerable  step  in  evidence,  when  we  are  able  to  assert  that  a  particular 
wound,  found  on  a  dead  body,  must  have  been  inflicted  either  during  life 
or  immediately  after  death ;  for  it  can  scarcely  be  supposed  that  in  a  case 
calling  for  criminal  investigation,  any  one  but  a  murderer  would  think  of 
inflicting  upon  a  body  immediately  after  death  a  wound  which  would 
assuredly  have  produced  fatal  effects  had  the  same  person  received  it  while 
living.  So  soon  as  such  an  opinion  can  be  safely  expressed  by  a  witness, 
circumstantial  evidence  will  often  make  up  for  that  which  may  be,  medically 
speaking,  a  matter  of  uncertainty. 

Wounds  or  injuries  unattended  with  hcsmorrliage. — The  copious  effusion 
of  blood  has  been  set  down  as  a  well-marked  character  of  a  severe  wound 
received  during  life;  but  this  observation  applies  chiefly  to  cuts  and  stabs. 
Lacerated  and  contused  wounds  of  a  severe  kind  are  not  always  accom- 
panied by  much  bleeding,  even  when  a  large  blood-vessel  is  implicated.  It 
is  well  known  that  a  whole  member  has  been  torn  from  the  body,  and  that 
little  blood  has  been  lost ;  but  in  such  cases  coagula  or  clots  of  blood  are 
commonly  found  adhering  to  the  separated  parts,  a  character  which  indi- 
cates that  the  wound  was  inflicted  either  during  life  or  soon  after  death, 
while  the  blood  was  still  warm  and  fluid.  When  a  lacerated  or  contused 
woimd  involves  a  highly  vascular  part,  it  is  liable  to  cause  death  by  loss 
of  blood,  although  no  large  blood-vessels  may  be  implicated.  A  prisoner 
was  charged  (Beg.  v.  Caivley,  Liverpool  Wint.  Ass.,  1847)  with  having 
caused  the  death  of  his  wife  by  kicking  her  in  the  lower  part  of  the 
abdomen.  Copious  bleeding  followed,  and  in  spite  of  medical  assistance 
the  woman  died  very  shortly  afterwards,  evidently  from  exhaustion 
produced  by  the  loss  of  blood.  It  was  stated  in  evidence  that  there  was 
no  external  laceration,  but  an  examination  of  the  body  showed  that  a 
contused  wound  of  the  genitals  had  been  produced  internally,  and 
had  given  rise  to  fatal  bleeding.  There  is  nothing  at  all  remarkable  in 
such  a  result,  considering  the  abundance  of  small  blood-vessels,  in  these 
parts  of  a  woman. 

Ecchymosis  from  violence. — Contusions  and  contused  wounds  are  com- 
monly accompanied  by  a  discoloration  of  the  surrounding  skin,  to  which 
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the  term  ecchymosis  (ckywd,  to  pour  out)  is  applied.  The  subject  of 
ecchymosis  is  of  considerable  importance  in  legal  medicine,  since  it  has 
often  given  rise  to  medical  difficulties  and  complicated  questions.  It  con- 
sists essentially  in  the  effusion  of  blood,  generally  from  small  ruptured 
vessels,  into  the  cellular  membrane  beneath  the  skin.  An  ecchymosis 
is  commonly  superficial,  affecting  only  the  layers  of  the  skin,  and  show- 
ing itself  externally,  either  immediately  or  in  the  course  of  a  short 
time,  in  the  form  of  a  deep  blue  or  livid  red  patch.  According  to 
Chowne,  the  former  colour  is  met  with  in  the  ecchymosis  slowly  pro- 
duced; while  that  which  is  the  immediate  result  of  violence  is  red  or  livid 
red.  In  some  instances  the  ecchymosis  is  deep-seated,  the  blood  being 
poured  out  among  the  muscles  and  beneath  the  membranes  enclosing  them ; 
its  extent  cannot  then  be  so  readily  determined  by  the  amount  of  external 
discoloration,  for  this  is  commonly  slight,  and  it  may  appear  only  after 
the  lapse  of  some  hours,  or  even  two  or  three  days.  Sometimes  the 
ecchymosis  shows  itself  not  over  the  immediate  seat  of  injury  or  around 
it,  but  at  some  distance  from  it.  Chowne  met  with  an  instance  in  which 
a  young  man  received  a  severe  bruise  on  the  inner  ankle.  In  two  days, 
ecchymosis  appeared  around  the  outer  ankle.  When  blood  has  once 
escaped  from  the  small  vessels,  it  will  sooner  or  later  diffuse  itself  where  it 
meets  with  the  least  resistance,  and  the  layers  of  skin  in  the  part  struck 
may  become  so  condensed  by  the  blow,  that  the  blood  is  diffused  in  the 
cellular  membrane  of  the  adjoining  parts.  Syme  met  with  a  case  in 
which  a  compound  fracture  of  the  tibia  about  one-third  down,  was 
produced  by  the  wheel  of  a  carriage  passing  over  the  leg  of  a  woman. 
There  was  no  ecchymosis  around  the  seat  of  injury,  but  after  some  days, 
the  skin  of  the  knee  and  lower  part  of  the  thigh  became  discoloured. 
('Ed.  Med.  and  Surg.  Jour.,'  Oct.,  1836.)  Ecchymosis  may  sometimes 
proceed  from  causes  irrespective  of  the  direct  application  of  violence  to  the 
skin.  Strong  muscular  exertions,  the  act  of  vomiting,  and  many  other 
conditions,  may  give  rise  to  a  rupture  of  the  minute  vessels,  and  to  an 
effusion  of  blood  in  parts  which  have  been  stretched  or  compressed.  It 
has  been  known  to  be  produced  to  a  great  extent  around  the  knee  (without 
any  blow),  from  the  stretching  of  the  ligament  of  the  kneepan  in  a  person 
who  was  trying  to  save  himself  from  suddenly  falling  forwards  with  his 
knee  bent  under  him.  Such  cases  are  commonly  recognized  by  there 
being  no  mark  of  mechanical  injury  about  the  part :  the  skin  is  smooth 
and  unabraded. 

Ecchymosis  signifies  an  effusion  or  a  pouring  out  of  blood ;  but  the 
effusion  may  be  so  deep-seated  (extravasation)  as  not  to  present  any  external 
discoloration.  It  is  scarcely  necessary  to  observe  that  the  term  effusion 
applies  to  internal  as  well  as  to  external  haemorrhage,  and  unless  this  is 
borne  in  mind  medical  testimony  may  be  wholly  misunderstood.  Some  years 
ago,  on  a  trial  at  Edinburgh,  the  public  prosecutor  attempted  to  prove  that 
the  person  assailed  had  been  wounded  to  the  effusion  of  blood,  which,  accord- 
ing to  the  law  of  Scotland,  is  an  aggravation  of  guilt  in  such  cases.  When 
the  principal  medical  witness  was  examined  as  to  the  injuries  inflicted,  he 
was  asked  whether  any  blood  had  been  effused;  and  he  replied  that  a  great 
deal  must  have  been  effused.  But  he  meant  effusion  of  blood  under  the  skin, 
constituting  the  contusion  or  bruise  described,  while  the  Court  at  first 
received  the  answer  as  implying  that  there  had  been  a  considerable  loss  of 
blood  from  a  wound  externally.  The  ambiguity  was,  however,  detected. 
('  Edin.  Month.  Jour.,'  Nov.,  1851,  p.  454.)  This  case  shows  the  importance 
of  medical  evidence  being  given  in  language  intelligible  to  all.  At  the 
same  time  the  amount  of  personal  injury  inflicted  is  not  at  all  dependent 
on  the  external  effusion  of  blood.  The  assault  may  be  of  a  most  serious 
kind,  and  yet  no  blood  be  effused  through  a  wound  in  the  skin. 
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Violence  inflicted  on  a  living  body  may  not  show  itself  under  the  form 
of  ecchymosis  until  after  death.  A  man  received  several  kicks  on  the 
lower  part  of  the  abdomen,  which  caused  a  rupture  of  the  bladder,  and 
death  from  peritonitis.  He  died  in  about  thirty-five  hours ;  but  there  was  no 
ecchymosis  in  the  seat  of  the  blows,  i.e.  in  the  pubic  and  lumbar  regions, 
until  after  death.  Hinze  met  with  a  case  of  suicidal  hanging,  in  which 
it  was  observed  that  ecchymosis  appeared  in  the  course  of  the  cord  only 
after  death.  (See  '  Hanging.')  A  medical  jurist  must  therefore  guard 
against  the  error  of  supposing  that  when  a  blow  has  been  inflicted  on  a 
living  person,  it  is  necessary  that  the  person  who  is  maltreated  should 
survive  for  a  long  period  in  order  that  ecchymosis  should  be  produced. 
These  facts  simply  prove  that  the  cause  producing  the  ecchymosis  may 
operate  during  life,  but  there  may  be  no  appearance  of  it  until  after  death. 
This  disposes  of  a  popular  error  that  ecchymosis  can  only  be  produced  in 
fhe  living  body,  as  well  as  of  the  theory  that  unless  a  person  survives  for 
some  time  after  being  subjected  to  severe  blows  no  ecchymosis  will  be 
found  on  the  body.  Among  numerous  cases  proving  that  this  statement 
is  not  in  accordance  with  facts  may  be  mentioned  that  of  the  Duchess  de 
Praslin,  Aug.,  1847.  This  lady,  who  was  assassinated  by  her  husband,  was 
attacked  while  asleep  in  bed.  The  number  of  wounds  on  her  person 
(thirty)  showed  that  there  had  been  great  resistance,  but  the  struggle  from 
first  to  last  could  not  have  lasted  more  than  half  an  hour.  Yet,  on  in- 
spection, there  were  the  marks  of  numerous  ecchymoses,  which  had  resulted 
from  the  violent  use  of  a  bruising  instrument.  ('  Ann.  d'Hyg.,'  1847,  t.  2, 
p.  377.)  Casper  considered  that  ecchymosis  required  a  certain  time  for  its 
production,  and  that  if  a  person  died  speedily  from  the  effects  of  violence, 
no  ecchymosis  would  be  found  on  the  body,  although  the  violence  might 
have  been  of  a  bruising  nature.  ('  Handb.  der  Gerichtl.  Med.,'  vol.  1, 
p.  121.)  The  case  of  the  Duchess  de  Praslin  shows  that  this  is  not  correct, 
and  Casper  himself  has  admitted  that  ecchymosis  may  be  produced  as  the 
result  of  violence  applied  to  a  recently  dead  body  (see  '  Strangulation  '), 
a  result  which  is  in  accordance  with  other  facts  mentioned  above.  If 
ecchymosis  can  be  produced  by  violence  to  the  recently  dead  body,  it  is  clear 
that  a  continuance  of  life  is  not  necessary  for  its  production.  The  follow- 
ing case  shows  how  these  facts  may  be  misapplied.  A  man  was  seen  to 
strike  one  of  his  companions.  The  person  struck  died  suddenly.  On  a 
post-mortem  examination  the  mark  of  a  bruise  was  seen  over  the  sixth  and 
seventh  ribs  onthe right  side.  About  a  fortnight  before  this  blow  wasstruck, 
the  deceased  had  met  with  an  accident :  a  heavy  box  fell  on  his  right  side, 
knocked  him  senseless,  and  nearly  killed  him.  The  question  at  issue  was, 
whether  the  ecchymosed  mark  on  the  side  was  owing  to  the  blow  struck 
shortly  before  the  man  died,  or  to  the  fall  of  the  box  upon  his  body  a 
fortnight  previously.  It  was  suggested,  on  the  authority  of  Casper,  that  as 
the  man  died  soon  after  the  blow  was  struck,  the  ecchymosis  could  not 
have  arisen  from  the  blow,  but  that  it  was  most  probably  due  to  the  fall  of 
the  box  a  fortnight  before.  ('  Lancet,'  1870,  II.  35.)  Such  a  case  does  not 
present  much  difficulty.  If  the  ecchymosed  mark  is  blue  or  livid,  and 
without  any  marginal  colours,  it  was  probably  the  result  of  the  blow  struck 
just  before  death.  If  the  blood  is  fluid  at  the  time  of  the  violence,  and  the 
small  capillary  vessels  are  torn  through,  a  blow  may  cause  effusion  and  the 
production  of  an  ecchymosis  on  the  skin.  The  warm  liquid  blood  thus 
effused  will  find  its  way  into  the  cellular  tissue,  and  produce  the  usual 
external  appearance.  If,  in  the  case  quoted,  the  ecchymosis  had  been  pro- 
duced a  fortnight  before,  it  would  have  shown  some  changes  of  colour  at 
the  margin,  as  described  in  the  next  paragraph. 

Changes  of  colour  in  ecchymosis. — The  changes  which  take  place  in 
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the  colour  of  an  ecchymosed  spot  will  serve  to  aid  the  witness  in  giving 
an  opinion  on  the  probable  time  at  which  a  contusion  has  been  inflicted. 
After  a  certain  period,  commonly  in  eighteen  or  twenty-four  hours,  the 
blue  or  livid  margin  of  the  spot  is  observed  to  become  lighter ;  it 
acquires  a  violet  tint,  and  before  its  final  disappearance  it  passes  succes- 
sively through  shades  of  a  green,  yellow,  and  lemon  colour.  During  this 
time  the  spot  is  much  increased  in  extent,  but  the  central  portion  of 
the  ecchymosis  which  received  the  violence,  is  always  darker  than  the 
circumference.  These  changes  are  due  to  changes  in  and  absorption 
of  the  blood  pigment.  The  colour  is  finally  entirely  removed  by  the 
absorption  of  the  blood.  The  extent  and  situation  of  the  ecchymosis,  the 
degree  of  violence  by  which  it  has  been  produced,  as  well  as  the  age  and 
state  of  health  of  the  person,  are  so  many  circumstances  which  may  in- 
fluence the  progress  of  these  changes.  Thus  an  ecchymosis  is  longer 
in  disappearing  in  the  old  than  in  the  young.  Watson  found  effused 
blood  in  an  ecchymosis  in  an  old  person,  five  weeks  after  the  infliction 
of  the  injury.  Where  the  cellular  membrane  is  dense,  the  ecchymosis, 
cceteris  paribus,  is  not  so  rapidly  formed  ;  nor,  when  formed,  do  the- 
above  changes  take  place  in  it  so  speedily  as  when  the  blood  is  effused 
into  a  loose  portion  of  membrane  like  that  surrounding  the  eye  or  existing 
in  the  scrotum.  In  some  instances  an  ecchymosis  has  been  observed 
to  disappear  without  undergoing  changes  of  colour  at  its  margin.  On 
examining  an  ecchymosed  portion  of  skin  which  has  suffered  from  a  severe 
contusion,  we  find  that  the  discoloration  affects  more  or  less  the  whole 
substance  of  the  true  skin,  as  well  as  the  cellular  membrane  beneath  it. 

Evidence  from  the  form  of  an  ecchymosis. — It  not  unfrequently  happens 
that  the  ecchymosis  produced  by  a  contusion  will  assume  a  form  indicative- 
of  the  means  by  which  the  violence  was  offered.  In  hanging,  the  impres- 
sion caused  by  the  cord  on  the  neck  is  sometimes  ecchymosed,  and  indicates 
its  course  with  precision ;  so  also  in  strangulation,  when  the  fingers  have 
been  violently  applied  to  the  fore  part  of  the  neck,  the  indentations  pro- 
duced may  serve  to  point  out  the  manner  in  which  life  was  destroyed.  A 
case  is  mentioned  by  Starkie,  which  shows  that  the  form  of  an  ecchymosis 
may  occasionally  furnish  presumptive  evidence  against  an  accused  party. 
In  an  attempt  at  murder,  the  prosecutor,  in  his  own  defence,  struck  the 
assailant  violently  in  the  face  with  the  key  of  the  house-door,  this  being 
the  only  weapon  he  had  near  at  hand.  The  ecchymosis  which  followed 
this  contusion  corresponded  in  the  impression  produced  on  the  face  to  the 
wards  of  the  key ;  and  it  was  chiefly  through  this  very  singular  and  un- 
expected source  of  evidence  that  the  assailant  was  afterwards  identified 
and  brought  to  trial.    ('  Law  of  Evidence,'  vol.  1,  art.  Cir.  Ev.) 

Contusions  on  the  dead. — For  our  knowledge  of  the  effects  of  contusions- 
on  the  recently  dead  body,  we  are  greatly  indebted  to  Christison.  He 
found  that  blows  inflicted  on  a  dead  body  not  more  than  two  hours  after  - 
death,  gave  rise  to  appearances  on  the  skin  similar  to  those  which  resulted 
from  blows  inflicted  on  a  person  recently  before  death.  The  livid  discolora- 
tion thus  produced  generally  arose  from  an  effusion  of  the  thinnest  possible 
layer  of  the  fluid  part  of  the  blood  on  the  outer  surface  of  the  true  skin, 
but  sometimes  also  from  an  effusion  of  blood  into  a  perceptible  stratum  of 
the  true  skin  itself.  He  likewise  found  that  dark  fluid  blood  might  even 
be  effused  into  the  subcutaneous  cellular  tissue  in  the  seat  of  the  discolora- 
tions,  so  as  to  blacken  or  redden  the  membranous  partitions  of  the  cells 
containing  the  fat ;  but  this  last  effusion  was  never  extensive.  From  this, 
then,  it  follows,  that  by  trusting  to  external  appearance  only,  contusions 
made  soon  after  death  may  be  easily  confounded  with  those  which  have 
been  produced  by  violence  shortly  before  death. 
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If  a  contusion  has  been  caused  some  hours  before  death,  there  will  be 
swelling  of  the  part,  and  probably  also  certain  changes  of  colour  in  the 
ecchymosed  patch,  in  either  of  which  cases  there  will  be  no  difficulty  in 
forming-  an  opinion.  Although  ecchymosis,  or  an  appearance  analogous 
to  it,  may  be  produced  on  a  body  after  death,  the  changes  in  colour  are 
then  met  with  only  under  peculiar  circumstances,  to  be  presently  mentioned. 
If  the  blood  found  beneath  an  ecchymosed  spot  is  clotted,  this  will  afford  a 
presumption  of  its  having  been  effused  during  life,  although  strictly  speak- 
ing, it  only  proves  that  the  effusion  must  have  taken  place  either  before 
death,  or  very  soon  after  it.  The  experiments  related,  in  speaking  of  incised 
wounds,  show  that  blood  effused  from  a  wound  ten  minutes  after  death, 
may  be  found  in  a  coagulated  state.  Again,  the  circumstance  of  the  blood 
effused  under  a  contused  wound  being  liquid,  is  not  a  proof  that  the  effusion 
took  place  after  death  ;  for  sometimes,  as  in  death  from  a  sudden  and 
violent  shock  to  the  nervous  system,  or  in  cases  of  rupture  of  the  heart, 
the  effused  blood  does  not  coagulate.  Blood  effused  into  the  spinal  canal 
during  life  is  often  fluid,  and  it  is  well  known  that  blood  may  be  found 
coagulated  in  some  parts  of  the  body,  while  it  remains  fluid  in  others. 
Blood  coagulates  more  slowly  in  the  dead  body  than  in  a  vessel  into  which 
it  has  been  drawn  during  life  or  after  death.  The  blood  may  remain  fluid 
in  a  dead  body  from  four  to  eight,  and,  according  to  Donne,  as  long  as 
twelve  hours  after  death.  ('  Cours  de  Microscopie,'  52.)  It  rarely  begins 
to  coagulate  until  after  the  lapse  of  four  hours ;  but  if  drawn  from  a  blood- 
vessel and  exposed  to  air,  it  would  coagulate  in  a  few  minutes  after  its 
•removal.    (See  pp.  63,  64) 

In  general,  contusions  which  have  been  produced  during  life,  and  in 
which  the  effused  blood  remains  liquid,  may  be  recognized  by  the  extent  of 
the  effusion.  If,  under  the  ecchymosed  jjarts,  we  find  a  large  quantity  of 
liquid  blood,  and  the  seat  of  injury  is  so  situated  that  the  blood  could  not 
have  become  infiltrated  into  it,  and  at  the  same  time  there  is  no  ruptured 
vein  from  which  it  might  have  flowed,  we  may  confidently  pronounce  that 
the  effusion  must  have  preceded  death.  In  a  dead  body,  a  contusion  would 
cause  but  little  extravasation,  unless  a  vein  of  large  size  had  been  torn 
through.  The  sign  which  is  most  satisfactory  as  a  criterion,  in  the  opinion 
of  Christison  is,  however,  the  following  : — In  a  contusion  inflicted  during 
life,  the  ecchymosed  portion  of  cutis  (true  skin)  is  generally  dark  and 
much  discoloured  by  the  infiltration  of  blood  throughout  its  whole  thick- 
ness ;  the  skin  at  the  same  time  is  increased  in  firmness  and  tenacity. 
This  is  not,  however,  a  uniform  consequence  of  a  contusion  during  life ;  for 
a  blow  may  cause  effusion  of  blood  beneath  the  skin  without  affecting  the 
cutis  in  the  manner  stated.  The  state  of  the  skin  here  described,  cannot 
be  produced  by  a  contusion  on  a  dead  body ;  although  it  is  still  an  open 
question,  whether  it  might  not  be  produced  if  the  contusion  were  inflicted 
a  few  minutes  after  death.  As  it  is,  the  value  of  this  sign  is  somewhat 
circumscribed  (it  is  not  always  produced  on  the  living),  it  might  be 
possibly  produced  on  the  recently  dead  ;  so  that  when  it  does  not  exist, 
we  must  look  for  other  differential  marks,  and  when  it  does  exist,  we 
•ought  to  satisfy  ourselves  that  the  contusion  was  not  inflicted  soon 
•after  death. 

The  period  at  which  such  injuries  cease  to  resemble  each  other  has  not 
been  fixed  with  any  degree  of  precision ;  but,  as  in  the  case  of  incised 
wounds,  it  would  seem  that  there  is  little  danger  of  confounding  them, 
when  a  contusion  has  not  been  inflicted  on  a  dead  body  until  after  the 
disappearance  of  animal  heat  and  the  commencement  of  cadaveric  rigidity. 
•Christison  found  that  sometimes  the  appearance  of  contusion  could  hardly 
,be  produced  on  a  dead  body  two  hours  after  death  ;  on  other  occasions  such 
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an  appearance  might  be  slightly  caused  after  three  hours  and  a  quarter,  but 
this  period  was  near  the  extreme  limit.  Whenever  the  warmth  of  the  body 
and  the  laxity  of  the  muscles  are  not  considerable  at  the  time  the  blow 
is  inflicted,  the  appearance  of  contusions  during  life  cannot  be  distinctly 
produced.  It  is,  therefore,  only  on  the  trunk  that,  even  in  the  most 
favourable  state  of  the  body — namely,  when  warmth  is  retained  and  the 
blood  remains  altogether  liquid — a  mark  resembling  a  contusion  on  the 
living  body  can  be  produced  so  late  as  two  hours  after  death.  ('  Ed. 
Med.  and  Surg.  Jour.,'  No.  99,  p.  247  et  seg.)  Notwithstanding  these  satis- 
factory results,  it  will  be  seen  that,  from  the  moment  of  death  until  after 
a  lapse  of  two  hours,  contusions  may  be  followed  by  appearances  on  the 
dead  almost  identical  with  those  observed  on  the  living.  The  earliest 
period  after  death  in  which  an  experiment  was  tried  on  the  human  body 
was  one  hour  and  three  quarters :  in  this  case  the  similarity  was  so  strong 
that  we  may  infer,  if  the  experiments  had  been  performed  within  half  an. 
hour,  or  even  an  hour  after  death,  it  would  have  been  difficult  to  say 
whether  the  blow  producing  the  discoloration  had  been  inflicted  on  a  living 
or  dead  body.  Christison's  experiments  lead  to  the  conclusion  that  severe 
blows  inflicted  on  a  recently  dead  body  produce  no  greater  degree  of 
ecchymosis,  or  cutaneous  discoloration,  than  slight  blows  inflicted  on  the 
living.  Assuming  that  the  great  extent  of  an  ecchymosis  would  in  all 
cases  serve  to  show  that  the  violence  which  produced  it  had  been  inflicted 
during  life,  it  must  be  remembered  that  the  importance  of  these  facts  in 
relation  to  medical  evidence,  is  not  affected  by  the  extent  of  the  discolora- 
tion. It  may  be  just  as  necessary  to  have  a  positive  opinion  on  the  origin 
of  a  slight,  as  on  the  origin  of  an  extensive  bruise.  Slight  ecchymosis,  as 
in  cases  of  strangulation  or  suffocation,  if  they  can  be  certainly  pronounced 
vital,  may  make  all  the  difference  between  the  acquittal  and  conviction  of 
a  person  charged  with  murder.  Again,  slight  ecchymosis  on  the  bodies  of 
the  drowned  may  excite  a  suspicion  of  strangulation  and  subsequent  im- 
mersion of  the  body  in  water.  So  in  reference  to  child-murder.  An  infant 
may  be  destroyed  by  violence,  and  only  a  few  slight  marks  of  ecchymosis  be 
found  upon  its  body.  Irrespective  of  the  extent  of  an  ecchymosis,  the  great 
point  for  a  medical  witness  to  consider  is,  whether  it  occurred  during  life 
or  after  death.  Cases  in  which  a  mistake  might  easily  have  arisen  will  be 
related  in  speaking  of  marks  of  violence  on  the  drowned. 

The  practical  inference  is,  that  these  discolorations  of  the  skin  caused 
after  death,  are  liable  to  be  mistaken  for  marks  of  violence  on  the 
living  body.  An  instance  occurred  in  which,  for  the  sake  of  experiment, 
blows  with  a  stick  were  inflicted  on  the  recently  dead  body  of  a  woman 
while  still  warm.  The  body  was  afterwards  accidentally  seen  by  non- 
professional persons,  who  were  not  aware  of  the  performance  of  these 
experiments  ;  and  so  strong  was  the  impression  from  the  appearances,  that 
the  deceased  had  been  maltreated  during  life,  that  a  judicial  inquiry  was 
instituted,  when  the  circumstances  were  satisfactorily  explained. 

Ecchymosis  from  natural  causes  in  the  living. — There  are  certain  con- 
ditions of  the  living  body  in  which  ecchymosed  marks  are  found  on  the 
skin.  A  medical  witness  must  be  careful  not  to  confound  these  marks 
with  ecchymosis  arising  from  violence.  First  with  regard  to  the  living 
body — in  aged  persons,  it  is  not  unusual  to  find  the  legs  and  feet  covered 
Avith  livid  patches,  sometimes  of  considerable  uniformity  of  colour,  and  at 
others  much  mottled.  These  discolorations,  which  after  death  might  be 
mistaken  for  ecchymosis  from  violence,  arise  from  the  languor  of  the 
capillary  circulation  in  such  persons  :  the  blood  finds  its  way  with  diffi- 
culty through  the  venous  capillaries,  and  the  marks  are  commonly  observed 
on  the  lower  parts  of  the  body,  because  they  are  far  removed  from  the 
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centre  of  circulation,  and  the  blood  has  to  rise  in  opposition  to  gravitation. 
This  is  the  condition  which  has  been  denominated  by  Andral,  asthenic 
hyperemia.  (Andral,  '  Anat.  Pathol.,'  1. 1,  p.  40.)  Similar  discolorations 
are  sometimes  met  with  on  the  bodies  of  those  who  have  died  from  scurvy, 
typhus,  and  other  adynamic  diseases.  In  persons  severely  affected  with 
scurvy,  it  is  well  known  that  the  slightest  pressure  on  any  part  of  the  skin 
will  suffice  to  produce  a  spot  resembling  the  ecchymosis  of  violence,  and 
arising  like  it  from  a  rupture  of  minute  cutaneous  vessels  ;  but  the  effusion 
of  blood,  which  causes  the  discoloration,  is  commonly  confined  to  the 
superficial  layers  of  the  true  skin.  These  patches,  under  certain  states  of 
the  system,  occur  spontaneously,  and  often  cover  the  body  to  a  great 
extent :  when  small,  they  take  the  name  of  petechia;,  but  when  extensive, 
in  which  case  they  bear  some  resemblance  to  the  ecchymosis  of  violence, 
they  constitute  the  pathognomonic  character  of  the  disease  termed  purpura. 
To  all  these  effusions  of  blood  in  the  living  body,  the  term  Sugillation 
(sugillatio,  a  black  mark)  has  been  applied.  Some  medical  jurists  have 
attempted  tojdraw  a  distinction  between  ecchymosis  and  sugillation  :  thus 
it  is  said,  ecchymosis  proceeds  from  external,  sugillation  from  internal, 
causes  ;  ecchymosis  is  confined  to  the  marks  which  occur  in  the  living 
body,  sugillation  to  those  which  occur  in  the  dead  : — in  ecchymosis  the 
vessels  are  ruptured,  in  sugillation  there  is  mere  congestion  ;  again,  some 
have  considered  that  ecchymosis  and  sugillation  might  take  place  both  in 
the  living  and  the  dead.  (Henke,  '  Zeitschrift  der  S.  A.,'  vol.  1,  p.  199, 
and  '  Ann.  d'Hyg.,'  1838,  2,  383.)  From  this  statement,  it  appears  im- 
possible to  give  a  consistent  definition  of  the  meaning  of  either  of  these 
terms  :  but  it  is  altogether  unnecessary  to  make  the  attempt,  for  the  error, 
after  all,  consists  in  the  introduction  of  a  superfluity  of  words  to  express  a 
simple  condition  of  the  body,  depending  on  different  causes.  Why,  according 
to  the  view  taken  by  Chaussier,  an  ecchymosis  should  not  also  be  called 
a  sugillation,  it  is  difficult  to  say  :  for  the  definitions  above  given  create 
no  real  distinction.  A  medical  jurist  should  avoid  the  use  of  the  term 
sugillation,  if  by  employing  it  he  considers  that  he  is  speaking  of  a 
condition  essentially  different  from  ecchymosis.  It  may  be  occasionally 
necessary  to  distinguish  ecchymoses  in  the  living  body'arising  from  infirmity 
or  disease,  from  those  which  have  their  origin  in  violence.  In  regard  to 
the  spots  or  patches  on  the  legs  of  old  persons,  their  great  extent,  envelop- 
ing as  they  often  do  the  whole  circumference  of  a  leg,  is  sufficient  to 
establish  a  clear  distinction.  In  distinguishing  the  patches  of  purpura, 
a  difficulty  may  sometimes  exist,  but  here  also  the  appearance  of  the 
subject,  the  general  diffusion  of  them  over  the  whole  of  the  body,  and 
their  simultaneous  existence  on  the  mucous  membrane  of  the  throat  and 
alimentary  canal,  cannot  fail  to  point  out  that  they  originate:  in  some  other 
cause  than  violence.  These  spots  have  been  observed  to  undergo  the 
same  changes  of  colour  in  the  living  as  the  true  ecchymosis  of  violence. 
It  has  been  alleged,  on  the  authority  of  Zacchias,  one  of  the  early  writers 
on  medical  jurisprudence,  that  a  distinction  is  obtained  in  these  cases 
after  death  by  a  dissection  of  the  part.  According  to  this  authority,  in 
what  is  termed  sugillation,  i.e.  the  ecchymosis  of  disease,  the  blood  is  fluid, 
while  in  the  ecchymosis  of  violence  it  is  described  as  being  in  a  thick  and 
concrete  state.  In  the  remarks  already  made  respecting  contusions,  facts 
have  been  mentioned  which  show  that  such  a  distinction  is  inadmissible  ; 
neither  the  state  of  the  blood  nor  its  situation  will  alone  suffice  to  determine 
the  question.  Although  it  has  been  usual  to  describe  the  ecchymosis  of 
disease  as  being  due  to  a  superficial  extravasation  on  the  true  skin,  yet 
in  purpura  and  scurvy  the  discoloration  may  occasionally  extend  through 
the  whole  substance  of  the  skin  to  the  fatty  tissue  beneath. 
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IScchymosis  in  the  dead  body.  Idvidity. — Ecchymosis  may  present  itself 
in  various  forms  on  the  skin  of  a  dead  body.  The  first  form  when  it 
occurs,  is  almost  an  immediate  consequence  of  death,  but  it  is  not  fully 
developed  until  the  body  has  cooled.  It  is  commonly  called  cadaveric 
lividity.  It  presents  itself  in  diffused  patches  of  great  extent,  sometimes 
covering  the  whole  of  the  fore  part  of  the  chest  and  abdomen,  at  other 
times  the  lateral  regions  of  the  back.  The  upper  or  lower  limbs,  either  on 
their  internal  or  external  surfaces,  or  on  their  whole  circumference,  are 
often  thus  completely  ecchymosed.  The  appearance  is  wholly  unlike  the 
effects  of  external  violence.  Ecchymosis  may  be  a  result  of  putrefaction 
from  the  fluid  blood  escaping  from  a  vessel.  Effusions  of  blood  beneath 
the  skin  from  causes  operating  after  death  may  produce  appearances  like 
those  caused  by  violence,  and  in  certain  exceptional  cases  zones  of  colour 
somewhat  resembling  those  of  a  disappearing  ecchymosis  maybe  produced. 
(See  p.  89  et  seq.) 

Is  Ecchymosis  a  necessary  result  of  violence  ? — This  medico-legal  question 
has  often  created  great  difficulty  to  medical  witnesses.  It  has  been  re- 
peatedly asserted  in  courts  of  law  that  no  severe  blow  could  have  been 
inflicted  on  the  body  of  a  person  found  dead,  in  consequence  of  the  absence 
of  ecchymosis  or  other  indication  of  violence  from  the  part  struck;  but 
this  assertion  is  opposed  to  well-ascertained  facts.  However  true  the  state- 
ment may  be  that  severe  contusions  are  commonly  followed  by  ecchymosis, 
it  is  open  to  numerous  exceptions  ;  and  unless  these  are  known  to  a  practi- 
tioner, his  evidence  may  mislead  the  Court.  The  presence  of  ecchymosis 
is  commonly  presumptive  evidence  of  the  infliction  of  violence,  but  its 
absence  does  not  negative  this  presumption. 

It  was  remarked  by  Portal,  that  the  spleen  had  been  found  ruptured 
from  blows  or  falls,  without  any  ecchymosis  or  abrasion  of  the  skin 
appearing  in  the  region  struck.  This  has  been  also  observed  in  respect 
to  ruptures  of  the  stomach,  intestines,  and  urinary  bladder,  from 
violence  directly  applied  to  the  abdomen.  Portal  supposed  that  the 
mechanical  impulse  was  simply  transferred  through  the  supple  parietes 
of  the  abdomen  to  the  viscera  behind,  as  in  the  striking  of  a  bladder 
tilled  with  water.  Whether  this  be  the  true  explanation  or  not,  it  is 
certain  that  the  small  vessels  of  the  skin  often  escape  rupture  from  a  sudden 
blow,  so  that  their  contents  are  not  effused.  Caspar  thought  that  under 
these  severe  injuries  the  non-production  of  ecchymosis  in  the  skin  was  to 
be  ascribed  to  the  loss  of  blood  from  the  ruptured  liver  or  other  organ 
('Hand,  der  Gerichtl.  Med.,'  1,  121),  but  this  explanation  will  not  ac- 
count for  the  facts.  In  some  of  the  cases  the  part  ruptured  has  been  the  in- 
testines or  the  urinary  bladder,  from  which  a  large  quantity  of  blood  would 
not  flow.  A  case  is  reported  by  Henke,  in  which  a  labouring  man  died 
some  hours  after  fighting  with  another,  and  on  an  inspection  of  the  body 
the  peritoneum  was  found  extensively  inflamed,  owing  to  an  escape  of  the 
contents  of  the  small  intestines,  which  had  been  ruptured  to  a  considerable 
extent.  There  was,  however,  no  ecchymosis  or  mark  on  the  skin  externally, 
and  the  medical  inspectors  were  inclined  to  affirm,  contrary  to  direct 
evidence,  that  no  blow  could  have  been  struck  ;  but  others  of  greater 
experience  were  appealed  to,  who  at  once  admitted  that  the  laceration  of 
the  intestines  might  have  been  caused  by  a  blow,  even  although  there  was 
no  appearance  of  a  bruise  externally.  Watson  states  that  a  girl,  aged 
nine,  received  a  smart  blow  upon  the  abdomen  from  a  stone.  She  imme- 
diately complained  of  great  pain,  collapse  ensued,  and  she  died  in  twenty- 
one  hours.  On  inspection  there  was  no  mark  of  injury  externally,  but  the 
ileum  (one  of  the  small  intestines)  was  found  ruptured,  its  contents  extra- 
vasated,  and  the  peritoneum  extensively  inflamed.    ('  On  Homicide,'  p. 
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187.)  A  man  received  a  kick  on  the  abdomen  from  a  horse  :  he  died  in 
thirty  hours  from  peritonitis.  The  ileum  was  found  to  have  been  torn 
completely  across  in  its  lower  third.  There  was  not  the  slightest  trace  of 
ecchymosis  externally,  a  fact  which  is  the  more  remarkable,  since  the  blow 
was  here  struck  by  a  somewhat  angular  or  pointed  body — the  hoof  of  a 
horse.  ('Med.  Gaz.,'  vol.  26,  p.  349.)  In  a  fatal  railway  accident  which 
occurred  at  Leicester  in  1854,  there  were  no  marks  of  external  violence  on 
the  head,  but  Macaulay  found  a  laceration  of  the  left  hemisphere  of  the 
brain,  with  effusion  of  a  large  quantity  of  blood  which  had  coagulated. 

Many  cases  might  be  adduced  in  support  of  the  statement  that  ecchy- 
mosis is  not  a  necessary  or  constant  result  of  a  severe  blow  or  mechanical 
violence ;  but  those  above  related  sufficiently  establish  the  fact.  (See 
'  Ruptures  of  the  Heart,  Liver,  Spleen,  and  Kidneys,'  post.)  This  medico- 
legal question  frequently  arises  in  cases  in  which  the  bladder  or  liver  is 
ruptured,  as,  owing  to  the  general  absence  of  marks  of  violence,  it  is  often 
alleged  in  defence  that  no  blow  or  kick  could  have  been  inflicted  on  this 
part  of  the  abdomen.  The  incorrectness  of  this  view  will  be  apparent  by  a 
reference  to  cases  of  ruptured  bladder  related  in  another  part  of  this  work. 
Easton  observed  a  case  of  rupture  of  the  liver,  under  circumstances  in  which 
ecchymosis  would  have  been  generally  expected  to  take  place  as  a  result  of 
violence.  In  1852,  a  Avoman,  aged  75,  was  run  down  by  a  cab  in  the  streets  of 
■Glasgow,  and  died  in  less  than  half  anhour.  No  ecchymosisexisted,  although 
four  ribs  on  the  right  side  of  the  chest  at  the  lower  part  were  broken,  and 
the  liver  was  ruptured  longitudinally  in  two  places,  and  throughout  the 
entire  length  of  its  anterior  and  convex  surface.  The  laceration  of  this 
organ  had  not  been  caused  by  the  fractured  ends  of  the  ribs  penetrating 
downwards,  for  of  these  there  was  no  displacement,  but  the  organ  seemed 
to  have  burst  in  consequence  of  the  heavy  compression  to  which  it  had 
been  subjected,  which  had  not,  however,  been  sufficient  to  occasion  any 
discoloration  of  the  skin  externally.  The  following  case  was  tried  in 
Glasgow,  in  1837.  A  woman  was  found  dead  in  her  house,  and  her 
husband  was  accused  of  having  murdered  her.  There  was  no  mark  of 
violence  externally;  but  on  opening  the  abdomen,  the  liver  was  found 
■extensively  lacerated,  and  there  was  no  doubt  that  this  was  the  cause  of 
•death.  A  medical  witness  asserted,  that  as  there  was  no  appearance  of 
injury  externally,  the  rupture  could  not  have  been  caused  by  a  fall  or  a 
blow.  He  attributed  the  absence  of  marks  of  ecchymosis  to  the  rupture 
having  been  occasioned  by  the  forcible  pressure  of  some  heavy  rounded 
smooth  body  on  the  abdomen.  The  prisoner  was  acquitted  on  a  verdict 
of  not  proven.  The  liver  is  seldom  ruptured  except  from  violence  directly 
applied,  and  it  is  observed  that  the  rupture  is  more  commonly  caused  by 
•a  sudden  than  by  a  slow  application  of  violence.  It  may  have  been  rup- 
tured in  this  case  either  by  a  blow  or  a  fall — the  absence  of  ecchymosis 
in  the  skin  of  the  abdomen  is  consistent  with  either  view.  The  explana- 
tion given  by  the  witness  would  neither  account  for  the  rupture  nor  for 
the  absence  of  ecchymosis;  for  these  conditions  are  more  commonly  met 
with  under  directly  opposite  circumstances.  At  the  same  time,  in  cases 
where  the  facts  are  imperfectly  known,  a  surgeon  must  not  be  too  ready 
•io  assume,  in  the  absence  of  ecchymosis  or  injury  to  the  skin,  that  vio- 
lence has  been  directly  applied  and  has  caused  the  rupture  of  an  internal 
organ.  That  murderous  violence  may  be  produced  by  blows  on  a  body 
without  leaving  any  external  marks,  is  further  proved  by  a  case  tried  in 
Scotland  {Cuming,  for  the  murder  of  his  wife,  Dec,  1853).  The  woman 
died  from  a  severe  injury  to  the  head,  but  she  chiefly  complained  of  great 
pain  in  one  of  her  breasts,  and  in  her  chest  on  that  side.  From  her 
statement  it  appeared  that  the  prisoner  had  used  great  violence  to  this 
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part  of  her  body ;  yet  on  a  careful  examination,  during  life  and  after 
death,  there  were  no  marks  of  ecchymosis  or  contusion.  The  case  of 
Slater  and  Vivian  (C.  C.  C,  Sept.,  1860),  charged  with  the  manslaughter 
of  a  lunatic  at  Colney  Hatch  Asylum,  presents  many  points  of  importance 
in  reference  to  this  medico-legal  question.  (Winslow's  '  Med.  Critic,  and 
Psych.  Jour.,'  1861,  p.  91.) 


CHAPTER  36. 

EVIDENCE  OP  THE  USE  OF  A  WEAPON — CHARACTERS  OF  WOUNDS  CAUSED  BY 
WEAPONS — INCISED,  PUNCTURED,  LACERATED,  AND  CONTUSED  WOUNDS — STABS 
AND  CUTS — WHAT  ARE  WEAPONS  ? — EXAMINATION  OP  THE  DRESS — WOUND 
PRODUCED  THROUGH  THE  DRESS. 

Evidence  of  the  use  of  a  weapon. — It  is  not  necessary  to  prove  that  a 
weapon  has  been  used  for  the  production  of  a  wound,  for  the  words  of  the 
statute  are  : — '  Whosoever  shall,  by  any  means  whatsoever,  wound  or  cause 
any  grievous  bodily  harm  to  a  person,'  etc. ;  yet  evidence  of  the  use  of  a 
weapon  in  case  of  assault  may  materially  affect  the  amount  of  punishment 
awarded  on  conviction.  When,  upon  the  clearest  evidence,  it  is  certain 
that  a  weapon  has  been  used,  it  is  not  unusual  for  prisoners  to  declare  that 
no  weapon  was  employed  by  them,  but  that  the  wound  had  been  occasioned 
by  accidental  circumstances.  A  witness  should  remember  that  he  is  seldom 
in  a  position  to  swear  that  a  particular  weapon  produced  at  a  trial  must 
have  been  used  by  the  prisoner : — he  is  only  justified  in  saying,  that  the 
wound  was  caused  either  by  it  or  by  one  similar  to  it.  Schworer  relates 
the  following  case.  A  man  was  stabbed  by  another  in  the  face,  and  a  knife 
with  the  blade  entire  was  brought  forward  as  circumstantial  evidence 
against  him,  the  surgeon  having  stated  that  the  wound  had  been  caused  by 
this  knife.  The  wounded  person  recovered ;  but  a  year  afterwards  an 
abscess  formed  in  his  face,  and  the  broken  point  of  the  real  weapon  was 
discharged  from  it.  The  wound  could  not  therefore  have  been  produced  by 
the  knife  which  was  brought  forward  as  evidence  against  the  prisoner  at 
the  trial.  (' Lehre  von  dem  Kindermorde.')  Although  the  criminality  of 
an  act  is  not  lessened  or  impugned  by  an  occurrence  of  this  kind,  it  is 
advisable  that  such  mistakes  should  be  avoided  by  the  use  of  proper  caution 
on  the  part  of  a  witness.  On  this  question,  see  the  case  of  lienaud,  'Ann. 
d'Hyg.,'  1839,  2,  170.  As  to  what  is  a  weapon,  see  Henke,  'Zeitschrift 
der  S.  A.,'  1844,  1,  67. 

Characters  of  wounds  produced  by  weapons. — Let  us  now  suppose  that 
no  weapon  is  discovered,  and  that  the  opinion  of  a  witness  is  to  be  founded 
only  on  an  examination  of  the  wound.  It  is  right  for  him  to  know  that 
on  all  criminal  trials  considerable  importance  is  attached  by  the  law  to  the 
fact  of  a  wound  having  been  caused  by  the  use  of  a  weapon  ;  since  this 
generally  implies  malice,  and  in  most  cases  a  greater  desire  to  injure  the 
party  assailed  than  the  mere  employment  of  manual  force.  Some  wounds, 
such  as  cuts  and  stabs,  at  once  indicate  that  they  must  have  been  produced 
by  weapons. 

1.  Incised  wounds. — In  incised  wounds,  the  sharpness  of  the  instrument 
may  be  inferred  from  the  cleanness  and  regularity  with  which  the  edges 
are  cut  :  in  stabs,  also,  the  form  and  depth  of  a  wound  will  often,  but  not 
necessarily,  indicate  the  kind  of  weapon  employed.  Stabs  sometimes  have 
the  characters  of  incised  punctures,  and  may  be  mistaken  for  such,  one  or 
both  extremities  of  the  wound  being  cleanly  cut,  according  to  whether  the 
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weapon  was  single  or  double-edged.  Dupuytren  has  remarked  that  such 
stabs,  owing  to  the  elasticity  of  the  skin,  are  apparently  smaller  than  the 
weapon — a  point  to  be  remembered  in  instituting  a  comparison  between 
the  size  of  a  wound  and  the  instrument.  A  lateral  motion  of  the  weapon 
may,  however,  cause  a  considerable  enlargement  of  the  wound.  (See  case, 
'Ann.  d'Hyg.,'  1847,  1,  400.) 

2.  Punctured  wounds. — It  is  necessary  to  notice  whether  the  edges  of  a 
punctured  wound  are  lacerated  and  irregular,  or  incised ;  because  it  may 
be  alleged  in  defence,  that  the  wound  was  produced  by  a  fall  on  some 
substance  capable  of  causing  an  injury  somewhat  resembling  it.  A  case 
occurred  in  which  a  deeply  penetrating  wound  on  the  genital  organs  of  a- 
woman,  which  had  evidently  caused  her  death,  was  ascribed  by  the 
prisoners  charged  with  the  murder  to  her  having  fallen  on  some  broken 
glass  ;  but  it  was  proved  that  the  edges  of  the  wound  were  bounded  every- 
where by  clean  incisions,  which  rendered  this  defence  inconsistent  if  not 
impossible.  A  similar  defence  was  made  on  two  other  occasions,  where  the 
cases  came  to  trial.  In  one,  a  man  struck  the  prosecutor,  and  knocked  him 
against  a  window.  On  examination,  there  were  three  deep  cuts  on  the  face 
of  the  prosecutor,  but  no  weapon  had  been  seen  in  the  hands  of  the 
prisoner.  He  was  charged  with  cutting  and  stabbing.  The  surgeon 
deposed  that  the  wounds  appeared  to  have  been  inflicted  with  a  knife  or 
razor-blade,  and  not  with  broken  glass.  If  the  wounds  had  been  made 
with  glass,  particles  of  that  substance  would  probably  have  been  found  in 
them,  but  there  were  none.  The  prisoner  was  acquitted,  the  infliction  of 
the  wounds  by  a  weapon  not  being  considered  to  have  been  sufficiently 
made  out.  In  another  case  that  occurred  in  1841,  the  prosecutor  was 
knocked  down,  and  his  throat  was  found  severely  cut,  but  there  was  no 
direct  proof  that  a  weapon  had  been  used.  In  the  defence  it  was  urged 
that  the  wound  had  been  produced  by  a  broken  pane  of  glass,  but  the 
surgeon  described  it  as  a  clean  cut,  five  inches  in  length  and  one  inch  in 
depth,  laying  bare  the  carotid  artery.  He  considered  that  it  must  have 
been  inflicted  by  a  razor  or  knife,  and  that  it  was  a  cut  made  by  one  stroke 
of  the  instrument.  In  Reg.  v.  Ankers  (Warwick  Lent  Ass.,  1845),  a 
clean  cut  as  from  a  penknife,  about  two  inches  long  and  one  deep,  was 
proved  to  have  existed  on  the  person  of  the  prosecutor,  who  had  fallen 
during  a  quarrel  with  the  prisoner.  Some  broken  crockery  was  lying  near 
the  spot,  and  it  was  alleged  in  the  defence  that  a  fall  upon  this  had  caused 
the  wound.  This  allegation  was  inconsistent  with  the  clean  and  even 
appearance  of  the  edges  of  the  wound.  The  prisoner,  in  whose  possession 
a  penknife  had  been  found,  was  convicted. 

When  a  stab  has  traversed  the  body,  the  entrance-aperture  is  commonly 
larger  than  the  aperture  of  exit ;  and  its  edges,  contrary  to  what  might  be 
supposed,  are  sometimes  everted,  owing  to  the  rapid  withdrawal  of  the 
instrument.  That  facts  of  this  kind  should  be  available  as  evidence,  it  is 
necessary  that  the  body  should  be  seen  soon  after  the  infliction  of  a  wound, 
and  before  there  has  been  any  interference  with  it. 

In  general,  wounds  made  by  glass  or  earthenware  are  characterized  by 
their  great  irregularity  and  the  unevenness  of  their  edges.  Cases  of  this 
kind  show  that,  as  it  is  not  always  possible  to  know  when  this  sort  of 
defence  may  be  raised,  a  medical  witness  should  never  fail  to  make  a 
minute  examination  of  a  wound  which  is  suspected  to  have  been  criminally 
inflicted.  A  trial  for  murder  took  place  (Worcester  Sum.  Ass.,  1838) 
in  which  it  appeared  in  evidence  that  the  deceased  had  died  from  a  small 
punctured  wound  in  the  chest.  It  was  five  and  a  half  inches  deep ;  it 
had  completely  traversed  the  right  ventricle  of  the  heart,  and  had  led  to 
death  by  loss  of  blood.    The  wound  was  supposed  to  have  been  produced 
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by  a  small  skewer,  which  was  found  near  the  spot,  but  in  the  defence  it 
was  alleged  that  the  deceased  had  fallen  over  a  tub,  and  that  the  wound 
had  been  caused  by  a  projecting  nail.  This  allegation,  however,  was 
negatived  by  the  surgeon,  from  the  fact  of  its  being  a  cleanly  cut  wound. 
Had  it  been  produced  in  the  manner  alleged  by  the  prisoners,  this  would 
have  been  indicated  by  an  irregularity  of  margin.  In  the  case  of  Bryant 
(Taunton  Lent  Ass.,  1849),  which  involved  a  charge  cf  maliciously 
stabbing  the  prosecutor,  the  defence  was  that  many  flints  were  lying  about 
in  the  road,  and  as  the  assault  took  place  in  the  dark  the  wound  might 
have  been  inflicted  accidentally  during  a  fall.  The  medical  witness  could 
not  say  that  the  wounds  had  been  positively  caused  by  a  weapon  :  they 
might  have  been  produced  by  the  flints.  The  prisoner  was  acquitted,  as 
the  statute  then  required  proof  that  a  wound  had  been  inflicted  by  some 
instrument.  A  careful  examination  made  at  the  time  of  the  injury  would 
most  probably  have  enabled  the  witness  to  give  a  decided  opinion,  instead 
of  leaving  the  case  open  to  doubt.  A  puncture  made  by  a  flint  during  a 
fall  is  not  likely  to  resemble  a  stab  with  a  knife.  The  wound  would  present 
some  marks  of  laceration  and  great  irregularity.  As  the  wound  was 
under  the  ear,  it  was  by  no  means  probable,  from  the  situation,  that  it 
could  have  been  thus  accidentally  caused.  A  similar  question  arose  in 
a  case  in  which  the  prisoner  was  charged  with  inflicting  a  wound  with  a 
knife.  In  the  defence  it  was  urged  that  the  wound  was  caused  by  the 
sharp  edge  of  an  oyster-shell.  A  careful  examination  made  when  a 
wounded  person  is  first  seen  would  enable  a  medical  man  to  meet  sugges- 
tions of  this  kind,  which  are  often  thrown  out  unexpectedly  in  the  defence. 
The  answer  to  such  a  question  may  materially  affect  the  amount  of  punish- 
ment inflicted  on  the  prisoner,  as  the  use  of  knives  or  daggers  is  looked  on 
with  severity. 

These  medical  difficulties  are  now  for  the  most  part  removed  by  24  and 
25  Vict.  c.  100.  This  must  not,  however,  lead  the  witness  to  suppose 
that  a  personal  injury  is  not  to  be  carefully  examined  with  a  view  to  the 
determination  of  this  question.  In  1853,  the  careful  examination  of  a 
wound  disproved  a  charge  of  maliciously  wounding  made  against  innocent 
persons.  A  little  girl  was  represented  to  have  received,  while  sitting 
over  an  iron  grating,  a  wound  in  the  pudendum,  by  some  person  pushing 
a  toasting-fork  or  pointed  instrument  between  the  bars  of  the  grating  from 
below.  There  were  no  marks  of  punctures,  which  would  have  been  found 
had  this  statement  been  true,  but  a  slight  laceration  of  the  parts,  such 
as  might  have  been  produced  by  an  accidental  fall  on  the  edge  of  the 
iron  grating  while  the  girl  was  in  a  sitting  position.  There  were  also 
marks  of  bruises  on  the  thigh,  such  as  might  have  occurred  from  an 
accident  of  this  kind.  The  mother  of  the  child  had  made  a  false  charge 
for  the  sake  of  exciting-  public  compassion  and  extorting  money.  A  proper 
surgical  examination  of  the  injury  already  established  that  it  had  resulted 
from  accident.  The  part  of  the  body  in  which  the  injury  existed  in  this 
case,  is  not  usually  exposed  to  laceration  or  punctures  from  accident ;  but 
the  child,  for  a  certain  purpose,  had  placed  herself  voluntarily  in  this 
position,  and  had  on  her  own  admission  slipped,  and  thus  probably  injured 
herself. 

3.  Lacerated  and  Contused  wounds. — Lacerated  wounds  do  not  in  general 
present  greater  difficulty  with  regard  to  their  origin  than  those  which  are 
incised  or  punctured.  The  means  which  produced  the  laceration  are 
commonly  well  indicated  by  the  appearance  of  the  wound.  These  injuries 
are  generally  the  result  of  accident ;  they  are,  however,  frequently  met 
with  on  the  bodies  of  new-born  children,  in  which  case  they  may  give  rise 
to  a  charge  of  infanticide.  If  it  could  be  proved  that  they  had  arisen  from 
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the  use  of  a  weapon,  this  would,  of  course,  go  far  to  a  conviction  on  a 
charge  of  murder.  Contused  wounds  and  severe  contusions  present  much 
greater  difficulty  to  a  medical  jurist.  It  is  not  often  in  his  power  to  say 
whether  a  contused  wound  has  resulted  from  the  use  of  a  weapon,  from  a 
bloiv  of  the  fist,  or  a  fall,  by  reason  of  the  deceased  having  accidentally 
fallen  against  some  hard  surface.  The  question  is  frequently  put  to 
medical  witnesses  on  those  trials  for  manslaughter  which  arise  out  of  the 
pugilistic  combats  of  half-drunken  men.  One  of  the  combatants  may  be 
killed,  either  by  a  blow  on  the  head,  by  a  fall,  or  by  both  kinds  of  violence 
combined.  The  skull  may  or  may  not  be  fractured  ;  and  the  person  may 
die  of  concussion,  inflammation  of  the  brain,  or  from  effusion  of  blood. 
The  general  defence  is  that  the  deceased  struck  his  head  against  some  hard 
substance  in  falling  on  the  ground,  and  a  surgeon  is  asked  whether  the 
particular  appearances  might  not  be  explained  on  the  supposition  of  a  fall. 
A  medical  witness  is  rarely  in  a  position  to  swear  with  certainty  that  a 
contused  wound  of  the  head  must  have  been  produced  by  a  weapon  and 
not  by  a  fall.  Some  circumstances,  however,  may  occasionally  enable  him 
to  form  an  opinion  on  this  point.  If  there  are  contused  wounds  on  several 
parts  of  the  head,  with  copious  effusion  of  blood  beneath  the  skin,  the 
presumption  is  that  a  weapon  must  have  been  used.  If  the  marks  of 
violence  are  on  the  summit  of  the  head,  it  is  highly  probable  that  they 
have  been  caused  by  a  weapon,  since  this  is  not  commonly  a  part  which  can. 
receive  injury  from  a  fall.  So  if  sand,  gravel,  grass,  or  other  substances  be 
found  in  a  contused  wound,  this  will  render  it  highly  probable  that  the 
injury  was  really  caused  by  a  fall.  When  the  question  is  simply  whether 
a  contused  Avound  was  produced  by  a  blow  of  the  fist  or  by  a  weapon,  it 
may  admit  of  an  answer  from  an  examination  of  the  wound,  as  in  the 
following  case.  Two  men  were  fighting,  and  one  struck  the  other  a  severe 
blow  on  the  head,  felling  him  to  the  ground.  The  deceased  was  rendered 
insensible  and  soon  died.  There  was  a  fracture  of  the  skull,  six  inches  in 
length.  The  prisoner  alleged  that  he  struck  the  deceased  only  with  his 
fist.  The  medical  opinion  was  that  a  blow  of  the  fist  could  not  have 
produced  such  a  severe  injury.  A  weapon  must  have  been  used.  While 
full  allowance  is  made  for  the  effect  of  falls,  it  must  be  remembered  that 
there  are  injuries  which  from  their  nature  are  not  likely  to  have  been 
produced  by  blows  of  the  fist. 

It  matters  not,  under  the  statute  on  wounding-,  whether  the  wound 
was  produced  directly  by  a  weapon  employed  by  an  assailant,  or  indirectly 
by  any  act  of  violence  on  his  part.  A  man  may  fracture  the  skull  of 
another  either  by  striking  him  with  a  brick,  or  by  striking  him  with  hi& 
fist  and  thus  causing  him  to  fall  against  a  brick.  Acquittals  formerly 
took  place  upon  technicalities  of  this  kind ;  but  in  Reg.  v.  Dodd 
(Shrewsbury  Sum.  Ass.,  1853),  Coleridge,  J.,  expressed  a  strong  opinion 
against  the  distinction  thus  made.  The  prisoner,  it  was  alleged,  threw 
a  stone  at  the  deceased,  who  immediately  fell  on  a  stone  floor.  The 
deceased  was  able  to  go  about  for  several  days,  but  he  died  a  week  after 
he  had  sustained  the  violence,  from  inflammation  of  the  brain,  as  a 
result  of  fracture  of  the  skull.  The  medical  witness  ascribed  the  fracture 
to  a  blow  from  a  stone.  In  the  defence  it  was  urged  that  the  fracture 
might  just  as  well  have  arisen  from  the  fall  on  a  stone  floor.  Coleridge,  J., 
held,  if  the  prisoner  knocked  the  deceased  down,  that  it  would  make  no 
difference  whether  the  deceased  died  from  the  fall  on  a  stone  floor,  or 
from  injury  directly  produced  by  the  stone  which  was  thrown  at  him. 

In  Ueg.  v.  Hoives  (Croydon  Sum.  Ass.,  1853),  the  deceased,  the  wife 
of  the  prisoner,  was  found  dead  with  severe  contusions  on  the  head  and 
face,  and  a  lacerated  wound  on  the  temple.    She  died  from  extravasation 
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of  blood  on  the  brain.  The  defence  was  that  deceased  had  fallen  against 
a  fender  while  intoxicated,  and  so  had  caused  the  wounds ;  but  it  was 
properly  stated  by  a  medical  witness  that,  although  a  lacerated  wound 
on  the  side  of  the  head  might  have  been  so  caused,  the  other  injuries  bore 
the  characters  of  repeated  blows.  The  counsel  for  the  defence  wished  to 
make  a  general  amalgamation  of  all  this  violence,  although  the  witness  had 
stated  that  the  head,  from  the  temple  to  the  occiput,  was  one  mass  of  con- 
tusions, independently  of  the  bruises  met  with  on  the  face.  Apart  from 
all  scientific  speculations,  no  fall  upon  a  fender  could  possibly  account  for 
the  whole  of  these  injuries,  but  it  was  necessary  in  addition  to  assume  that 
the  woman  was  continually  drunk  (of  which  there  was  no  proof),  and  that 
in  falling  her  head  and  face  alone  invariably  suffered.  In  reference  to  the 
■cause  of  the  violence,  Channel,  B.,  remarked—'  If  there  were  blows,  and 
by  means  of  blows  the  prisoner  caused  the  falls,  then  though  the  blows 
might  not  themselves  be  the  direct  cause  of  death,  he  would  be  responsible 
for  the  result.'  The  prisoner  was  convicted  of  manslaughter.  A  similar 
question  arose  in  Reg.  v.  Budd  (Kingston  Lent  Ass.,  1868),  where  a  man 
was  charged  with  killing  his  wife  by  blows.  It  appeared  that  he  had 
either  kicked  her,  and  produced  the  injury  which  caused  her  death,  or  that 
she  had  fallen  upon  some  wood  as  a  result  of  his  violence.  Byles,  J.,  said 
it  was  not  material  whether  death  was  caused  directly  by  the  blow  or  kick, 
or  whether  the  prisoner  struck  or  pushed  his  wife  and  she  fell  so  as  to 
produce  the  injury  which  caused  her  death ;  the  prisoner  would  equally 
be  guilty  of  manslaughter.  He  was  convicted.  If  it  could  be  shown  that 
the  fall  was  the  result  of  some  accident,  then  it  might  be  a  good  ground 
for  defence. 

A  doubt  may  occasionally  arise  whether  a  weapon  has  or  has  not  been 
used  in  reference  to  lacerated  or  contused  wounds.  Contused  wounds  on 
bony  surfaces,  as  on  the  head  from  a  cricket-ball,  sometimes  present  the 
appearance  of  incised  wounds,  the  skin  being  evenly  separated.  When  a 
wound  is  recent,  a  careful  examination  will  generally  enable  a  witness  to 
form  a  correct  opinion,  but  if  some  time  has  elapsed  before  a  wound  is 
examined,  great  caution  will  be  required  in  forming  a  judgment.  A  man, 
it  was  alleged,  had  been  stabbed  on  the  head  with  a  knife.  The  prisoner 
struck  the  blow,  and  he  certainly  had  a  knife  in  his  hand  at  the  time, 
but  whether  the  wound  was  or  was  not  produced  by  the  knife  could  not 
be  determined  from  the  evidence  of  eye-witnesses.  In  the  defence  it  was 
urged  that  the  prisoner  had  inflicted  the  wound  with  his  knuckles,  and 
not  with  a  knife.  When  a  surgeon  was  called  to  examine  the  wound  some 
time  after  its  infliction,  there  was  so  much  contusion  and  laceration  about 
its  edges,  that  it  was  impossible  to  ascertain  with  the  necessary  precision 
by  what  means  it  had  been  caused.  There  was  suspicion,  but  no  medical 
proof  that  a  weapon  had  been  employed. 

A  surgeon  should  be  cautious  in  listening  to  the  statements  of  others, 
that  a  weapon  has  been  used,  unless  the  wound  itself  bears  about  it  such 
characters  as  to  leave  the  fact  indisputable.  During  a  scuffle,  the  person 
assaulted  may  be  easily  deceived  as  to  the  way  in  which  an  accused  party 
inflicted  a  wound  upon  him  ;  and  a  motive  may  sometimes  exist  for  im- 
puting to  an  assailant  the  use  of  a  weapon  during  a  quarrel.  In  such 
cases  a  medical  witness  should  rather  trust  to  the  appearance  of  the  wound 
for  proof  of  the  use  of  a  weapon,  than  to  any  account  given  by  interested 
parties.  In  a  case  which  was  tried  in  1842  at  the  Chelmsford  Assizes,  a 
surgeon  swore  that  a  wound  on  the  nose  of  the  prosecutrix  had  been  pro- 
duced by  a  knife,  and  not  by  a  blow  with  the  fist,  as  it  was  alleged  in  the 
defence.  There  seems  to  have  been  no  good  medical  reason  for  the  opinion 
that  a  knife  had  been  used:  it  appears  to  have  been  founded  chiefly  on 
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the  loose  statement  of  the  prosecutrix  herself.  Nevertheless  a  conviction 
followed  upon  this  evidence,  and  a  respectable  woman,  charged  as  accessory, 
was  sentenced  to  a  severe  punishment,  not  for  having  assaulted  the  prose- 
cutrix, for  it  does  not  appear  that  she  struck  a  blow,  but  for  aiding  another 
in  the  supposed  act  of  stabbing.  It  was  alleged  that  she  handed  a  knife 
to  the  assailant,  when  it  was  extremely  doubtful,  medically  speaking, 
whether  any  knife  had  been  used  in  the  assault.  This  case  conveys  a 
serious  caution  in  respect  to  the  medico-legal  examination  of  wounds.  A 
medical  man  is  not  justified  in  giving  a  hasty  opinion  from  mere  hearsay 
of  a  weapon  having  been  employed  ;  he  may,  in  this  way,  lead  to  the 
infliction  of  a  very  severe  and  unmerited  punishment. 

There  is  no  doubt  that  some  means  of  discrimination  between  the 
effects  of  falls  and  blows  affecting  the  same  part  of  the  body,  would  greatly 
aid  the  administration  of  justice  ;  but  as  no  two  cases  coming  under  this 
class  of  injuries  are  precisely  alike,  either  in  the  part  wounded  or  the 
amount  of  force  employed,  it  is  scarcely  possible  to  introduce  general  rules 
or  to  make  statistics  practically  available.  It  is  commonly  supposed  that 
a  mere  fall  is  not  sufficient  to  produce  the  same  degree  of  injury  that  may 
be  caused  by  a  blunt  weapon,  applied  suddenly  to  the  head  by  human 
force ;  but  a  severe  fracture  may  arise  from  a  simple  accident  of  this  kind, 
and  present  nearly  all  the  characters  of  homicidal  violence.  (See  case, 
p.  532.)  The  difficulties  at  criminal  trials  will  be  found  to  proceed,  not 
so  much  from  want  of  rules  to  assign  the  violence  to  one  condition  or 
the  other,  as  from  a  want  of  proper  observation  when  the  wounds  are  first 
examined.  If  minute  attention  were  given  to  an  examination  of  these 
injuries  soon  after  their  occurrence,  circumstances  would  be  noticed  which 
would  help  the  medical  witness  to  a  conclusion.  The  defence  that  they 
might  have  been  produced  by  a  fall,  is  not  set  up  until  a  subsequent  period, 
and  the  surgeon  is  then  obliged  to  trust  to  his  memory  for  the  main 
points  of  distinction.  Such  improvised  opinions  usually  fail  in  impressing 
a  jury. 

The  case  of  Mr.  Briggs,  who  was  murderously  assaulted  in  a  carriage 
on  the  North  London  Railway  in  1864,  furnishes  an  illustration  of  the  ease 
with  which  homicidal  and  accidental  violence  may  be  distinguished,  pro- 
vided attention  is  directed  to  this  question  at  the  time.  There  were  several 
wounds  on  the  head  of  this  man  which  could  not  have  proceeded  from 
one  cause.  It  appeared  probable  that  some  had  been  inflicted  on  the 
deceased  by  an  instrument  while  he  was  in  the  carriage ;  that  he  had 
then  been  thrown  from  it  while  the  carriage  was  in  rapid  motion,  and 
the  fall  had  produced  other  bruises.  The  surgeon  who  examined  the 
deceased  found  a  transverse  jagged  wound  across  the  left  ear,  and  above 
this  there  was  a  scalp-tumour  as  well  as  two  distinct  wounds  of  the  scalp, 
with  effusion  of  blood  beneath,  and  corresponding  fractures  in  the  bones. 
There  had  obviously  been  more  than  one  distinct  application  of  force  to 
produce  such  injuries.  The  fractures  in  the  skull  in  two  distinct  places 
indicated  the  use  of  a  heavy  blunt  weapon,  while  the  scalp-tumour  was 
probably  caused  by  the  head  coming  in  contact  with  the  ground  at  that 
point.  A  large  stone,  with  some  blood  and  light  grey  hair  resembling  that 
of  deceased,  was  found  in  the  road  near  the  spot  where  the  body  was  lying. 
In  this  case  the  assassin,  Mutter,  had  no  doubt  intended  that  death  should 
appear  to  be  the  result  of  an  act  of  suicide — the  fall  from  a  train  in  motion 
necessarily  producing  severe  injuries,  which  might  reasonably  account  for 
death.  The  case  of  Mr.  Gold,  who  was  murdered  on  the  Brighton  Railway 
in  1881,  in  a  similar  manner,  presented  less  difficulties  ;  since  Mr.  Gold  was 
first  shot  by  his  assailant,  Lefroy,  and  then,  probably  whilst  still  living, 
was  thrown  out  of  the  carriage.    An  assailant  may  select  his  opportunity 
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of  inflicting  violence  upon  another  while  riding  on  horseback,  and  by 
causing  him  to  fall  from  his  horse  may  thus  give  the  appearance  of  acci- 
dental injuries.  A  proper  medical  examination,  however,  could  not  fail 
to  reveal  the  real  state  of  facts.  In  1861,  the  Baron  de  Vidil,  a  French 
nobleman  of  high  social  position,  was  charged  with  attempting  to  murder- 
his  son,  Alfred  de  Vidil,  under  the  following  circumstances.  He  invited 
his  son,  under  false  pretences,  to  take  a  ride  on  horseback,  with  him ;  led 
him  into  a  solitary  lane  near  Twickenham  ;  fell  behind,  and  then  suddenly 
struck  his  son  several  severe  blows  on  the  head  with  a  heavy  riding  whip 
having  a  metal  head.  The  young  man,  although  severely  wounded,  was 
able  to  keep  his  seat,  and  soon  procured  assistance.  The  Baron  alleged  in 
defence  that  his  son's  horse  had  shied  and  had  thrown  him  against  a  wall. 
The  surgeon  who  examined  the  son  soon  after  the  occurrence  found  on  the 
head  two  star-shaped  contused  wounds  cutting  through  the  skin  to  the 
bone,  one  at  the  upper  part  of  the  forehead  near  the  hair,  and  the  other 
at  the  back  of  the  head.  There  were  no  scratches  or  other  injuries  to 
the  face.  The  medical  witness  very  properly  said  that  these  two  wounds 
in  different  parts  of  the  head  were  inconsistent  with  their  production 
by  any  fall  or  by  such  an  accident  as  that  assigned  by  the  accused. 
They  had  the  appearance  of  having  been  caused  by  separate  blows  from 
some  heavy  blunt  instrument,  the  force  being  concentrated  on  each  point. 
This  medical  view  of  the  cause  of  the  injuries  was  borne  out  by  the  direct 
evidence  of  an  eye-witness  who  saw  the  prisoner  strike  the  blows.  It  was 
proved  that,  by  the  death  of  his  son,  the  prisoner  would  have  come  into  the 
possession  of  a  large  sum  of  money.  The  Baron  was  tried  and  convicted 
of  an  assault,  upon  the  medical  and  general  evidence,  although  the  son 
refused  to  be  a  witness  against  him. 

When  it  is  a  question  which  of  two  weapons  produced  certain  con- 
tused wounds  found  on  the  head,  the  difficulties  of  medical  evidence  are 
increased.  In  Reg.  v.  Teague  (Cornwall  Sum.  Ass.,  1851)  the  prisoner  was 
charged  with  the  murder  of  his  father-in-law.  The  deceased  was  found 
dead  with  a  large  wound  in  the  centre  of  the  forehead.  According  to  the 
medical  evidence,  it  had  the  appearance  externally  of  being  two,  but  was 
in  reality  only  one  Avound,  inflicted  by  more  blows  than  one.  The  wound 
was  neai'ly  of  a  circular  figure,  with  a  band  of  skin  passing  vertically 
across  it.  The  bone  had  been  driven  in  to  some  depth.  A  large  hammer 
was  found  near  with  white  hair  upon  it,  but  no  blood.  It  was  alleged  for 
the  prosecution,  that  the  contused  wound  had  been  produced  by  this 
hammer  by  the  act  of  the  accused,  and  it  was  stated  by  the  medical 
witness  that  one  end  of  the  hammer  corresponded  to  the  shape  and  other 
physical  characters  of  the  wound.  The  defence  was,  that  the  injury  had 
been  caused  either  by  a  fall,  or  by  a  kick  from  a  horse.  It  was  not  at  all 
probable  that  any  fall  could  have  produced  such  a  wound,  without  greatly 
disfiguring  the  face,  which  presented  no  marks  of  injury  ;  and  in  reference 
to  its  production  by  a  kick,  the  witness  compared  the  horse's  shoes  and 
found  that  the  wound  bore  no  resemblance  whatever  to  them.  One  cir- 
cumstance appeared  to  connect  the  hammer  with  the  wound,  namely,  the 
presence  of  some  white  hairs  upon  it ;  but  the  evidence  failed  to  fix  the- 
crime  upon  the  prisoner,  since  it  only  went  to  prove  that  he  had  had  the 
opportunity  of  committing  the  crime,  but  there  was  no  apparent  motive- 
for  its  commission.     ('  Med.  Gaz.,'  1851,  vol.  48,  729.) 

In  most  instances  an  accurate  observation  of  the  form  of  a  contused 
wound,  and  an  early  comparison  of  it  with  the  supposed  weapon  or  the 
substance  said  to  have  produced  it,  will  enable  a  witness  to  come  to  a 
correct  conclusion  on  the  subject.  The  situation,  depth,  and  shape  of  the 
wound  may  be  such  that  no  accidental  fall  could  reasonably  account  for 
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its  production.  In  Beg.  v.  Skelton  (Carlisle  Spring  Ass.,  1858)  the  evidence 
showed  that  deceased,  an  old  man,  had  died  from  violence  to  the  head.  He 
was  found  insensible  and  bleeding  in  the  road,  not  far  from  the  prisoner's 
house.  An  angular  stone  was  lying  near  to  his  head.  There  were  no 
bruises  on  the  body,  but  on  the  left  side  of  the  crown  of  the  head,  there 
was  a  square-shaped  hole  about  the  size  of  a  half-crown,  the  bone  being 
there  driven  in.  Three  inches  below  this,  above  the  tip  of  the  ear,  there 
was  another  fracture  of  the  skull  under  a  narrow  scalp-wound  about  an 
inch  in  length.  In  the  prisoner's  house  was  found  a  hammer,  which  had 
a  square  face,  with  the  corners  rounded  off  ;  and  on  comparing  this  with 
the  indented  wound  and  fracture,  it  corresponded  very  nearly  in  shape  and 
width.  The  other  end,  when  compared  with  the  smaller  wound  near  the 
^ear,  also  corresponded.  The  hammer,  as  it  frequently  happens  with  heavy 
bruising  instruments,  had  no  blood  upon  it,  nor  anything  to  indicate  that  it 
had  been  used  for  inflicting  the  injuries.  The  stone  found  near  the  deceased 
had  upon  it  blood  and  mud  at  one  corner,  and  a  white  human  hair  adhered 
to  it.  It  was  admitted  by  the  medical  witnesses  that  had  the  deceased 
iallen  heavily  upon  this  stone,  it  would  have  accounted  for  the  lesser 
wound ;  and  with  respect  to  the  indented  wound,  it  was  suggested  that  had 
he  been  knocked  down  by  a  horse  and  trampled  on,  the  '  caulker,'  or 
square  piece  of  iron  at  the  heel  of  a  horse-shoe,  might  have  produced  it. 
They  at  the  same  time  stated  that  the  other  part  of  the  shoe  would  have  left 
some  mark,  of  which  there  was  no  trace.  The  hat  worn  by  the  deceased  at 
the  time  presented  no  indentation  or  mark.  It  is  probable  from  this 
description  that  the  injury  was  produced  by  a  weapon,  but  the  evidence 
failed  to  connect  the  prisoner  with  the  act. 

In  assaults  on  women,  it  is  not  unusual  to  find  that  the  complainant 
herself  endeavours  to  exculpate  the  assailant  by  ascribing  the  marks  of 
violence,  not  to  blows,  but  to  some  accidental  fall.  In  1864,  a  woman 
deposed  before  a  magistrate  that  certain  severe  injuries  which  she  had 
sustained  had  been  caused  by  her  falling  on  a  fender.  The  medical  man 
who  examined  her,  found  on  the  top  of  the  head  three  distinct  wounds 
which  were  bleeding.  Two  appeared  as  if  they  had  been  caused  by  a 
blunt  instrument :  the  third,  on  the  back  of  the  head,  was  a  cleanly  cut 
wound.  He  considered  that  they  had  been  produced  by  a  chopper,  and 
that  none  of  them  had  been  caused  by  a  fall  or  a  series  of  falls. 

4.  Stabs  and  Cuts. — It  has  been  remarked  that  the  law  in  some  cases 
attaches  great  importance  to  the  clear  proof  of  the  use  of  a  iceapon ;  and 
a  medical  man  has  therefore  a  certain  responsibility  thrown  upon  him 
when,  in  the  absence  of  a  weapon  and  the  denial  of  its  use,  he  is  called 
upon  to  say  whether  one  has  or  has  not  been  used.  In  reference  to  cuts 
and  stabs  there  can  in  general  be  no  difficulty,  for  these  injuries  carry 
with  them  distinct  evidence  of  their  mode  of  production.  Formerly 
stabbing  and  cutting  were  treated  as  distinct  from  wounding,  and  very 
nice  legal  distinctions  were  drawn  between  these  terms,  which  had  the 
effect  of  procuring  acquittals  on  mere  legal  technicalities.  Under  the 
consolidated  Act,  the  words  '  stab  '  and  '  cut '  are  omitted,  and  the  word 
x  wound '  only  has  been  retained.  Medical  men  would  always  agree  upon 
;a  stab  or  cut  being  a  wound,  but  they  might  reasonably  differ  upon  the 
question  whether  in  a  given  case  a  wound  was  really  a  stab  or  cut.  It 
might  be  punctured,  lacerated,  or  contused,  and  not  fairly  come  under 
the  professional  description  either  of  a  cut  or  a  stab.  In  the  meantime, 
the  only  party  who  would  derive  benefit  from  this  confusion,  would  be  the 
assailant  who  had  inflicted  the  undefined  injury  on  another.  A  medical 
witness  has  now  only  to  prove  that  the  personal  injury  falls  strictly 
within  the  meaning  of  the  term  wound :  he  is  not  called  upon  to  prove  the 
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precise  variety  of  wounding  to  which  the  injury  should  be  assigned.  At 
the  same  time,  he  should  always  be  prepared  for  a  full  description  of  the 
characters  of  an  injury,  in  case  questions  on  the  subject  should  be  pub 
to  him. 

Wliat  are  Weapons  ? — Those  legal  doubts  which  formerly  arose  in 
reference  to  the  true  signification  of  the  term  weapon  have  been  removed 
by  statute.  Thus  the  teeth,  the  uncovered  hands  or  feet,  were  formerly 
held  by  the  judges  not  to  be  weapons ;  and  injuries  produced  by  them, 
however  severe,  were  not  treated  as  wounds  within  the  meaning  of  the 
statute.  Parties  were  tried  on  charges  of  biting  off  fingers  and  noses,  and 
although  the  medical  evidence  proved  that  Avounds  of  a  severe  kind  had 
been  thus  inflicted,  and  that  great  disfigurement  and  mischief  had  been 
done  to  individuals,  yet  the  nature  of  the  injury  produced  was  not  so  much 
regarded  as  the  actual  method  by  which  it  was  accomplished.  The  persons 
charged  were  acquitted  under  an  indictment  for '  wounding,'  since  wounds 
in  a  legal  sense  could  be  produced  only  by  weapons,  while  the  teeth,  hands, 
and  feet  were  not  weapons  in  law.  On  a  trial  which  took  place  at  the 
Nottingham  Assizes  in  1832,  a  strenuous  effort  was  made  by  prisoner's 
counsel  to  claim  for  artificial  arms  and  legs  the  same  privilege  of  exemption 
that  was  accorded  to  natural  arms  and  legs.  In  the  case  alluded  to,  it  was 
argired  in  defence  that  a  wooden  arm  with  an  iron  hook  at  the  end  of  it, 
with  which  an  assault  was  committed,  had  become,  by  long  use,  part  of  the 
body  of  the  prisoner,  and  that,  like  a  natural  arm,  it  ought  not  to  be  con- 
sidered a  weapon  in  law.  The  objection  was  overruled.  Except  in  so  far 
as  the  deliberate  use  of  a  weapon  may  indicate  an  intent  to  inflict  a  greater 
amount  of  personal  injury,  such  questions  as  these  cannot  now  arise.  A 
man  named  Benson  was  tried  for  a  felonious  assault  (C.  C.  O,  Nov.,  1871). 
The  evidence  showed  that  the  prisoner,  having  no  left  hand,  struck  the 
prosecutor  on  the  face  with  an  iron  hook  which  served  as  a  substitute,, 
and  produced  serious  injuries.  He  conducted  his  own  defence,  but  did 
not  base  it  on  the  theory  that  the  iron  hook  was  a  substitute  for  his  natural, 
means  of  defence,  and  was  found  guilty. 

Examination  of  the  Dress. — This  is  a  most  important  part  of  the  duty 
of  a  medical  man.  In  a  case  of  severe  wounding,  of  whatever  kind,, 
he  should  always  require  to  see  the  dress  of  the  wounded  person.  It 
may  throw  a  material  light  upon  the  mode  in  which  a  wound,  has  been 
produced  :  it  may  remove  an  erroneous  suspicion  of  murder,  and  may 
sometimes  serve  to  indicate  that  a  wound  has  been  self-inflicted  for  the 
concealment  of  other  crimes,  or  falsely  to  impute  its  infliction  to  other 
persons.  Marks  of  blood,  dirt,  grass,  or  other  substances  on  the  clothing, 
may  also  throw  a  light  upon  the  mode  of  infliction.  So  again  the  use  of 
a  weapon,  in  reference  to  cuts  and  stabs,  may  be  inferred  from  the  dress- 
presenting  corresponding  cuts  or  perforations.  Contused  wounds  by 
bludgeons  may,  however,  be  readily  produced  through  the  dress,  without 
tearing  or  injuring  it.  Considerable  laceration  of  the  skin  and  muscles, 
and  even  severe  fractures,  may  be  caused  without  necessarily  penetrating 
the  dress,  supposing  it  to  be  at  all  of  an  elastic  or  yielding  nature.  In  self- 
inflicted  or  imputed  wounds,  if  of  the  natui'e  of  cuts  or  stabs,  there  is  often 
a  want  of  correspondence  between  the  perforations  of  the  dress  and  the 
wounds  on  the  person :  this  is  one  of  the  characters  by  which  the  correct- 
ness of  a  statement  may  be  tested.  (See  '  Imputed  Wounds.')  A  severe- 
wound  may  be  indirectly  produced  by  a  bruising  weapon,  and  medical 
witnesses  have  been  often  questioned  on  this  point.  Thus,  the  prosecutor 
may  at  the  time  have  worn  about  his  person  some  article  of  dress  which 
received  the  blow,  and  this  may  have  caused  the  wound.  On  a  trial  for 
maliciously  wounding  (Reading  Spring  Ass.,  1837)  it  appeared  in  evidence 
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that  the  prisoner,  while  poaching,  assaulted  a  gamekeeper  by  inflicting  on 
his  head  severe  blows  with  a  gun.  At  the  time  of  the  assault,  the  prose- 
cutor wore  a  strong  felt  hat,  which,  it  was  contended  in  defence,  had  caused 
the  wounds  that  formed  the  subject  of  the  charge.  The  medical  witness 
admitted  that  the  wounds  might  have  been  produced  either  by  the  gun, 
or  by  the  hat  through  a  blow  from  the  gun.  The  prisoner  was  convicted ; 
this  was  held  to  be  a  wounding,  although  the  gun  did  not  touch  the  skin. 
In  another  case,  a  blow  was  struck  with  a  bludgeon  at  the  head  of  the 
prosecutor,  who  wore  spectacles.  Wounds  were  pi'oduced,  which,  it  was 
urged  in  the  defence,  had  resulted  from  the  glass  of  the  spectacles  and 
not  from  the  bludgeon.  The  prisoner  was  acquitted.  Every  case  of  this 
kind  must  be  determined  by  the  circumstances  which  accompany  it.  One 
fact  appears  to  be  well  established  from  the  foregoing  cases — namely, 
that  a  medical  practitioner  should  always  make  a  careful  examination  not 
only  of  wounds  which  are  likely  to  become  the  subject  of  criminal  charges, 
but  of  the  dress  or  clothing  worn  by  the  wounded  person  at  the  time  of 
the  assault.  In  performing  his  duties  as  a  surgeon,  he  is  bound,  so  far  as 
he  consistently  can,  to  notice  as  a  medical  jurist  the  characters  of  all 
personal  injuries,  so  as  to  be  able  to  give  an  opinion  on  the  mode  in  which 
they  were  inflicted. 

When  the  question  is  simply,  whether  the  contused  wound  resulted 
from  accident  or  homicide,  a  careful  examination  of  the  dress  may  tend  to 
remove  any  medical  or  legal  doubts.    A  man  was  found  dead  in  a  stable, 
not  far  from  a  vicious  mare,  and  the  traces  (harness)  of  this  animal  were 
upon  his  arms  and  shoulders  when  the  body  was  discovered.   The  brother 
of  the  deceased  was  tried  (Warwick  Spring  Ass.,  1808)  on  the  charge  of 
having  killed  him  with  a  spade,  which  was  found  lying  in  the  stable.  This 
spade  was  stained  with  blood,  bat  the  evidence  from  this  fact  was  wholly  set 
aside  by  the,  circumstance  that  the  spade  had  been  subsequently  used  in 
cleaning  out  the  stable.    In  the  defence  it  was  alleged  that  the  deceased 
had  been  kicked  by  the  mare  while  attempting  to  put  on  the  traces,  and 
had  thus  been  accidentally  killed.    There  were  two  straight  incised 
wounds,  apparently  caused  by  a  blunt  instrument,  on  the  left  side  of  the 
head,  one  about  five  and  the  other  about  two  inches  long.    On  the  right 
side  of  the  head  there  were  three  irregular  wounds  of  a  mixed  lacerated 
and  incised  character,  two  of  them  about  four  inches  in  length.  There 
was  also  a  wound  on  the  back  part  of  the  head,  about  two  and  a  half 
inches  long.    There  was  no  swelling1  round  any  of  the  wounds,  and  the 
skin  adhered  firmly  to  the  bone.    The  right  side  of  the  skull  was 
generally  fractured — the  fracture  extending  along  the  back  of  the  head 
to  the  left  side — a  small  portion  of  the  temporal  bone  having  come  away. 
The  deceased  was  found  with  his  hat  on,  which  was  bruised  in  the  part 
corresponding  to  the  seat  of  injury,  but  not  cut;  but  there  were  no 
wounds  on  any  other  part  of  the  body.    Two  medical  witnesses  expressed 
a  strong  opinion  that  the  injuries  could  not  have  been  produced  by  kicks 
from  a  horse,  grounding  that  opinion  principally  on  the  distinctness  of 
the  wounds,  the  absence  of  marks  of  contusion,  the  firm  adhesion  of  the 
skin,  and  the  straight  lateral  direction  and  similarity  of  the  wounds. 
They  also  thought  that  they  could  not  have  been  inflicted  without  cutting 
the  hat,  if  this  had  been  on  the  deceased's  head  at  the  time  ;  and  if  the 
hat  had  been  off,  that  he  could  not  have  had  the  power  to  put  it  on  after 
receiving  the  wounds.    The  case  was  not  made  out  against  the  prisoner, 
and  he  was  acquitted.  (Wills' '  Circ.  Evidence,'  p.  302.)    Taking  the  facts 
as  they  are  here  reported,  there  seems  to  have  been  no  good  medical 
reason  for  assuming  that  the  wounds  on  the  head  were  homicidally  in- 
flicted.   The  fact  that  they  had  a  somewhat  incised  character  is  not  a 
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positive  proof  that  the  spade  was  used  in  producing  them,  since  an  in- 
.stance.has  occurred  where  the  skin  of  the  scalp  presented  a  similarly  incised 
appearance  from  the  kick  of  a  horse  ;  and  this  is  not  an  unusual  con- 
sequence of  a  severe  and  sudden  blow  on  those  parts  of  the  body  where 
the  elastic  skin  is  stretched  over  rounded  surfaces  of  bone.  In  this  case, 
however,  another  question  arose,  namely,  whether  wounds  of  this  description 
could  be  inflicted  on  the  head  without  necessarily  cutting  through  the 
hat.  Admitting  it  to  be  improbable  that  the  deceased  could  have  placed 
the  hat  on  his  head  after  being  thus  wounded,  we  must  infer  that  it  was 
on  his  head  at  the  time,  and  assuming  that  the  injury  was  produced  by 
the  bruising  violence  of  a  horse's  hoof,  it  is  easy  to  understand  that  the 
scalp  might  be  wounded  and  the  skin  broken  without  causing  more  than 
an  indentation  in  the  hat.  Had  the  spade  been  used,  it  is  less  probable 
that  the  hat  would  have  escaped  the  effects  of  violence.  Hence  the 
witnesses  who  assumed  that  the  deceased  had  been  killed  by  the  spade, 
were  obliged  to  suppose  that  the  hat  must  have  been  off,  and  put  on 
afterwards  ;  therefore  that  there  must  have  been  murderous  interference. 
This,  however,  would  not  explain  the  fact  that  the  hat  was  indented  over 
the  situation  of  the  principal  injury.  On  the  whole,  this  seems  to  have 
been  really  a  case  of  accidental  violence,  this  theory  being  strongly 
supported  by  the  condition  in  which  the  hat  was  found  on  the  head  of 
deceased.  It  is  of  some  importance  as  a  medico-legal  fact,  that  the  skin 
may  be  readily  wounded  through  the  dress,  without  the  latter  being 
necessarily  cut  or  torn.  Wood,  B.,  who  tried  the  above  case,  stated  at 
the  time  that  he  remembered  a  trial  at  the  Old  Bailey,  where  it  had  been 
proved  that  a  cut  and  a  fracture  had  been  received  without  having  cut 
the  hat  of  the  wounded  person,  and  evidence  was  then  adduced  of  the 
infliction  of  a  similar  wound  without  cutting  the  hat. 

An  instructive  case  which  occurred  in  Aug.,  1853,  shows  the  importance 
of  comparing  the  article  of  dress  with  the  injuries  which  may  have  proved 
fatal.  A  woman,  set.  60,  was  found  dead  in  her  bed.  She  had  vomited 
slightly,  and  on  the  floor  there  was  a  small  quantity  of  blood  which  had 
flowed  from  her  nose.  She  had  been  seen  in  her  usual  health  on  the 
previous  night.  On  inspection,  there  were  found  two  indentations  about 
the  middle  of  the  right  parietal  bone,  and  there  was  a  large  clot  of  blood 
in  this  situation  beneath  the  skin.  On  removing  this  clot,  the  bone  was 
found  fractured  to  the  extent  of  four  inches.  Nearly  three  ounces  of  dark 
clotted  blood  were  found  on  the  outer  membrane  of  the  brain  (dura  mater) , 
between  it  and  the  skull.  All  the  other  viscera  were  healthy.  This  was 
the  only  injuiy,  and  quite  sufficient  to  account  for  death  ;  but  a  question 
arose  respecting  the  mode  in  which  this  fracture  was  caused.  It  was  in 
evidence  that  on  the  evening  before  her  death,  the  deceased  had  been 
suddenly  knocked  down,  while  she  was  walking  in  a  public  road,  by  a 
man  accidentally  running  against  her.  One  witness  stated  that  she  fell 
heavily  on  the  back  of  her  head,  on  which  at  the  time  she  wore  a  bonnet. 
She  appeared  stunned,  was  raised  up  by  the  man,  some  brandy  was  given 
to  her,  and  she  recovered  sufficiently  to  walk  home  and  eat  her  supper  as 
usual,  after  which  no  one  saw  her  until  she  was  found  dead  in  bed  on  the 
following  morning.  Some  suspicion  arose  that  the  violence  done  to  the 
head  was  too  great  to  be  accounted  for  by  a  mere  fall,  and  it  was  a 
question  whether,  with  such  an  amount  of  injury,  the  deceased  could 
have  walked  to  her  home,  at  the  distance  of  a  mile  and  a  half,  and  have 
eaten  her  supper  before  going  to  bed.  At  first  it  was  thought  that  this 
was  a  case  of  murder,  and  a  man  who  lodged  in  the  house  with  deceased 
was  suspected.  His  room  was  searched,  and  a  hammer  with  two  claws 
was  found.    On  comparing  these  claws  with  the  two  indentations  and 
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fracture,  the  medical  witness  thought  that  this  weapon  would  at  once 
account  for  their  production.  The  deceased  and  this  man  had  been 
in  the  habit  of  quarrelling,  and  they  were  the  only  persons  in  the  house 
on  this  occasion.  The  lodger  said  that  he  let  the  woman  in  about  nine 
o'clock  (the  fall  in  the  road  occurred  about  7.30  p.m.)  ;  her  appearance 
presented  nothing  unusual,  and  he  saw  no  more  of  her  until  called  at  seven 
the  next  morning-,  when  she  was  found  dead  and  cold.  It  was  only  at  the 
adjourned  inquest  that  the  bonnet  worn  by  the  deceased  at  the  time  of 
the  fall  was  called  for  by  the  coroner.  Two  indentations  were  then  found 
upon  the  back  part  of  it,  corresponding  to  those  on  the  skull  of  deceased. 
The  indentations  on  the  bonnet  contained  dust  and  dirt,  thereby  confirming 
the  statements  of  the  witnesses,  and  rendering  it  probable  that  the  fall  in 
the  road  had  caused  the  fatal  injury  to  the  head. 

The  examination  of  the  dress,  in  this  case,  cleared  up  what  might 
have  been  otherwise  doubtful.  It  is  probable  that  the  large  internal 
effusion  of  blood  which  caused  death  did  not  take  place  until  deceased  had 
reached  home,  and  perhaps  as  a  result  of  the  exertion  made.  She  must 
have  died  very  soon  after  she  went  to  bed,  as  her  body  was  found  cold  at 
seven  o'clock  the  next  morning".  In  addition  to  the  caution  which  this 
case  conveys  respecting  medical  opinions  on  the  origin  of  wounds,  it  shows 
that  persons  may  walk,  and  die  at  a  considerable  distance  from  the  spot 
where  serious  injury  to  the  head  has  been  sustained. 

The  examination  of  the  clothing  in  the  Waterloo  Bridge  tragedy 
(p.  136)  threw  some  light  upon  the  question  of  murder.  An  overcoat 
presented,  in  the  collar  behind  and  towards  the  left  side,  a  cut  or  stab  as 
from  a  double-edged  knife.  The  undercoat  as  well  as  the  waistcoat 
presented  the  mark  of  a  similar  stab  corresponding  in  size,  form,  and 
direction  to  the  cut  in  the  collar  of  the  overcoat.  The  shirt  beneath  was 
much  stained  with  blood.  The  stab  took  a  direction  from  above  down- 
wards, and  must  have  penetrated  into  the  chest.  Its  situation  and 
direction  precluded  the  idea  of  its  having  been  self-inflicted.  As  there 
was  no  blood  on  the  overcoat  where  cut,  the  weapon  had  not  before  been 
used  for  inflicting  a  wound,  and  the  deceased  had  obviously  been  stabbed 
from  behind  with  all  his  clothes  upon  him.  The  theory  that  this  was  not 
a  murder  would  involve  the  assumption  that  the  overcoat,  undercoat,  and 
waistcoat  had  been  placed  upon  some  lay-figure  for  the  purpose  of 
imitating  a  fatal  stab  behind,  and  that  the  undershirt  had  been  covered 
with  blood  to  add  to  the  appearance.  No  reasonable  motive  could  be 
assigned  for  such  a  proceeding. 


CHAPTER  37. 

WOUNDS  INDICATIVE  OF  HOMICIDE,  SUICIDE,  OR  ACCIDENT — EVIDENCE  FROM  THE 

SITUATION    OF  A     WOUND — SUICIDAL   WOUNDS  IN  UNUSUAL  SITUATIONS  

EVIDENCE  FROM  NATURE  AND  EXTENT — SHAPE — EVIDENCE  FROM  THE 
DIRECTION  OF  A  WOUND — SUICIDAL  AND  ACCIDENTAL  WOUNDS — WOUNDS 
INFLICTED  BY  THE  RIGHT  OR  LEFT  HAND — ACCIDENTAL  AND  HOMICIDAL 
STABS — EVIDENCE  FROM  THE  PRESENCE  OF  SEVERAL  WOUNDS — THE  USE  OF 
SEVERAL  WEAPONS — TWO  OR  MORE  MORTAL  WOUNDS — WOUNDS  PRODUCED 
SIMULTANEOUSLY  OR   AT  DIFFERENT  TIMES. 

Wounds  indicative  of  Homicide,  Suicide,  or  Accident. — Supposing  that  the 
wound  which  is  found  on  a  dead  body  is  proved  to  have  been  caused 
before  death,  it  may  be  necessary  to  inquire  whether  it  was  the  result  of 
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suicide,  homicide,  or  accident.  It  might  at  first  sight  be  considered  that 
the  determination  of  a  question  of  this  nature  was  wholly  out  of  the 
province  of  a  medical  jurist.  In  some  instances  it  may  be  so,  and  the 
settlement  of  it  is  then  left  to  the  legal  authorities  ;  but  in  a  large 
number  of  cases,  it  is  so  closely  dependent  for  its  elucidation  on  medical 
facts  and  opinions,  that  juries  could  never  arrive  at  a  satisfactory  decision 
without  medical  evidence.  Let  us  suppose,  then,  that  a  medical  jurist  is 
consulted  in  a  doubtful  case, — What  are  the  points  to  which  be  should 
direct  his  attention  ?  They  are,  with  regard  to  the  wound,  1,  its  situation; 
2,  its  nature  and  extent ;  and  3,  its  direction. 

1.  Evidence  from  the  situation  of  a  wound. — It  is  a  general  principle  in 
which  most  medical  jurists  agree,  that  wounds  inflicted  by  a  suicide,  are 
usually  confined  to  the  fore  or  lateral  parts  of  the  body.  The  throat  and 
chest  are  commonly  selected  when  cutting  instruments  are  employed ; 
while  the  chest,  especially  in  the  region  of  the  heart,  the  mouth,  the  orbit 
and  the  temples,  are  the  spots  generally  chosen  for  the  perpetration  of 
suicide  by  fire-arms.  But  it  is  obvious  that  any  of  these  parts  may  be 
also  selected  by  a  murderer,  with  the  especial  design  of  simulating  a 
suicidal  attempt ;  therefore  the  mere  situation  of  a  wound  does  not  suffice 
to  establish  the  fact  of  suicide.  Smith  considered,  in  reference  to  pistol- 
wounds,  that  if  the  weapon  has  been  introduced  into  the  deceased's  mouth 
and  there  discharged,  we  may  take  it  for  granted  that  '  it  has  not  been 
done  by  another'  ('For.  Med.,'  p.  302)  ;  but  this  inference  has  been  too 
hastily  drawn,  because  it  is  quite  within  the  range  of  probability  that  a 
calculating  assassin  may  purposely  resort  to  thi3  method  of  destroying  a 
person  in  order  to  conceal  the  crime.  In  suicidal  wounds  from  fire-arms, 
a  discoloration  by  powder  of  the  fingers  of  the  hand  which  discharged 
the  weapon  is  sometimes  observed ;  this  has  also  been  looked  upon  as  a 
source  of  evidence  of  suicide  under  doubtful  circumstances,  but  a  similar 
objection,  although  not  with  equal  force,  might  be  made  to  its  admission. 
Some  have  regarded  it  as  fully  established  in  legal  medicine,  that  when 
wounds  exist  at  the  back  part  of  the  body,  it  is  a  positive  proof  that  they 
have  not  been  self-inflicted.  This  situation  is  certainly  unusual  in  cases 
of  suicide ;  but,  as  Orfila  observes,  it  is  not  the  situation,  so  much  as  the 
direction  of  a  wound,  which  furnishes  evidence  against  the  presumption 
of  suicide.  A  wound,  traversing  the  body  from  behind  forwards  in  a 
direct  line,  is  not  likely  to  have  resulted  from  a  suicidal  attempt:  at 
least,  it  must  be  obvious  that  it  would  require  more  preparation  and  con- 
trivance on  the  part  of  a  self-murderer,  so  to  arrange  matters  that  such 
a  wound  should  be  produced,  than  we  can  believe  him  to  possess  at  the 
moment  of  attempting  his  life.  Besides,  his  object  is  to  destroy  himself 
as  quickly  and  as  surely  as  circumstances  will  permit ;  he  is,  therefore,  not 
likely  to  adopt  uncertain  means  for  carrying  this  design  into  execution. 
Nevertheless,  we  must  not  always  expect  to  find  suicidal  wounds  in  what 
an  anatomist  would  pronounce  to  be  the  most  appropriate  situation  to 
produce  instant  destruction.  A  want  of  knowledge,  or  a  want  of  resolu- 
tion, on  the  part  of  a  suicide,  or  the  accidental  slipping  of  the  hand,  will 
often  cause  a  wound  in  a  part  where  we  might  least  expect  to  find  it. 

Wounds  which  result  from  accident  or  suicide  are  generally  in  exposed 
parts  of  the  body.  An  incised  wound  in  a  concealed  or  not  easily 
accessible  part  is  presumptive  of  homicide :  because  this  kind  of  injury 
could  have  resulted  only  from  the  deliberate  use  of  a  weapon.  Suicidal 
wounds  are,  however,  sometimes  found  in  the  most  unusual  situations. 
In  1842,  a  surgeon  destroyed  himself  by  cutting  through  the  brachial 
artery  and  the  principal  veins  of  his  left  arm  with  a  penknife  :  and_  in 
another  instance  which  occurred  in  1839,  a  young  man  committed  suicide 
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by  dividing  the  arteries  of  the  fore-arm  on  both  sides.  It  is  rarely  that 
we  find  suicidal  stabs  in  the  abdomen  or  throat,  bnt  an  instance  occurred 
a  few  years  since,  in  which  a  woman  destroyed  herself  by  a  stab  in  the 
lower  part  of  the  abdomen  ;  and  several  similar  cases  are  recorded.  In 
an  attempt  at  suicide,  which  fell  under  the  author's  observation,  a  stab 
was  inflicted  by  a  carving  knife  on  the  fore  part  of  the  neck  traversing 
the  parts  from  the  windpipe  to  the  spinal  column.  In  regard  to  situation, 
it  has  been  remarked,  that  there  is  no  wound  which  a  suicide  is  capable 
of  inflicting  upon  himself,  which  may  not  be  produced  by  a  murderer  ; 
but  there  are  many  wounds  inflicted  by  a  murderer  which,  from  their 
situation  and  other  circumstances,  a  suicide  would  be  incapable  of 
producing  on  his  own  person.  We  cannot  always  obtain  certainty  in  a 
■question  of  this  kind, — the  facts  will  often  allow  us  to  speak  only  with 
different  degrees  of  probability.  A  remarkable  instance  of  the  singular 
situation  selected  for  suicidal  wounds  is  reported  in  the  'Med.  Gaz.,' 
vol.  45,  p.  439. 

The  situation  of  a  wound  sometimes  serves  to  show  whether  it  is  of 
an  accidental  nature  or  not — a  point  often  insisted  on  in  the  defence. 
Accidental  wounds  generally  exist  on  those  parts  of  the  body  which  are 
exposed.  Some  wounds,  however,  forbid  the  supposition  of  accident  even 
when  exposed  ;  as  deeply  incised  wounds  of  the  throat,  and  gunshot  wounds 
of  the  mouth  and  temples.  For  the  report  of  a  case  in  which  an  accidental 
wound  on  the  head,  by  an  axe,  closely  simulated  a  homicidal  wound,  see 
Casper's  '  Wochenschrift,'  May  24,  1845. 

2.  Evidence  from  the  nature  and  extent  of  a  wound.- — Generally  speak- 
ing, the  wound  met  with  on  the  body  of  a  suicide,  when  fire-arms  have  not 
been  used,  is  either  incised  or  punctured,  i.e.  a  cut  or  a  stab.  Contused 
wounds  are  rarely  seen  in  cases  of  suicide,  because  in  producing  them 
there  is  not  that  certainty  of  speedily  destroying  life  to  which  a  self- 
murderer  commonly  looks.  There  are  of  course  exceptions  to  this  remark  ; 
;as  where,  for  instance,  a.  man  precipitates  himself  from  a  considerable 
■  height,  and  is  wounded  by  the  fall.  Circumstantial  evidence  will,  however, 
rarely  fail  to  clear  up  a  case  of  this  description.  Greater  difficulty  may 
•exist  when  life  is  destroyed  by  a  contused  wound,  voluntarily  inflicted.  A 
case  is  related  in  which  a  man  first  attempted  to  destroy  himself  by  running 
Avith  his  head  against  a  wall ;  and  not  having  succeeded  in  the  attempt, 
he  struck  himself  repeatedly  on  the  forehead  with  a  cleaver.  By  this  he 
produced  such  violent  injury  to  the  brain,  that  death  soon  followed.  The 
onan  Avas  seen  to  commit  the  act  by  several  witnesses  :  had  not  this  been 
the  case,  the  nature  of  the  wound  was  such  as  to  excite  suspicion  that  it 
had  been  inflicted  by  another,  and  that  the  man  had  been  murdered. 

A  close  attention  to  the  shape  of  wounds  in  the  throat  made  by  cutting 
instruments  will  sometimes  lead  to  the  development  of  cases  rendered 
doubtful  from  the  circumstances  under  which  the  dead  body  of  a  wounded 
person  is  found.  The  body  of  a  farmer  was  found  lying  on  a  high  road. 
His  throat  was  severely  cut,  and  he  had  evidently  died  from  the  bleeding 
which  had  taken  place.  A  bloody  knife  was  discovei-ed  at  some  distance 
from  the  body,  and  this,  together  with  the  circumstance  of  the  pockets  of 
the  deceased  having  been  rifled,  led  to  a  suspicion  of  murder.  The  suspicion 
was  confirmed  when  the  wound  in  the  throat  was  examined  by  a  surgeon. 
It  was  cut,  not,  as  is  usual  in  suicides,  by  carrying  the  cutting  instrument 
from  before  backwards,  but  as  the  throats  of  sheep  are  cut  when  slaughtered 
by  a  butcher.  The  knife  had  been  passed  in  deeply  under  and  below  the 
«ar,  and  had  been  brought  out  by  a  semi-circular  sweep  in  front,  all  the 
great  vessels  of  the  neck,  with  the  gullet  and  windpipe,  having  been  divided 
from  behind  forwards.    The  nature  of  this  wound  rendered  it  at  once 
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improbable  tbat  it  could  have  been  self-inflicted,  and  it  further  served  to- 
detect  the  murderer,  who  was  soon  afterwards  discovered.  The  prisoner, 
who  had  been  a  butcher,  was  subsequently  tried  and  executed  for  the 
crime. 

When  persons  labouring  under  insanity  commit  suicide,  they  often 
inflict  upon  themselves  wounds  of  an  extraordinary  kind — such  as  would, 
at  first  view,  lead  to  a  suspicion  that  they  had  been  produced  by  the  hand 
of  a  murderer ;  and,  therefore,  the  rules  which  are  here  laid  down  to  dis- 
tinguish homicidal  from  suicidal  wounds,  must  be  guardedly  applied  to  the 
cases  of  those  persons  who  are  known  to  have  been  insane.  In  1850,  a  case 
occurred  at  Guy's  Hospital,  in  which  a  person  in  a  fit  of  delirium  tore  away 
the  whole  of  the  abdominal  muscles  from  the  lower  and  fore  part  of  the 
abdomen.  Had  the  body  of  this  person  been  found  dead  with  such  an 
unusual  and  serious  personal  injury,  it  is  not  improbable  tbat  it  might 
have  been  pronounced  homicidal,  and  not  suicidal.  A  woman  suffering  from 
delirium  tremens  tore  open  her  abdomen  with  her  hands.  The  wound 
produced  was  eight  inches  long,  and  about  eight  feet  of  the  small  intestines 
protruded  from  it  as  well  as  a  portion  of  the  large  intestines,  which  had 
been  completely  torn  across.  She  lived  twenty-seven  hours  after  inflicting- 
this  injury.  ('Lancet,'  1870,  I.  863.)  Such  severe  injuries  as  these,  if 
found  on  a  dead  body,  would  perhaps  not  be  described  as  self-inflicted,  but 
as  indicative  of  murderous  violence.  A  pregnant  woman  under  a  delusion 
so  ripped  open  her  abdomen  that  a  large  wound  was  made,  and  the 
omentum  and  gravid  uterus  protruded.  ('  Lancet,'  1870,  II.  258.)  A 
gentleman  was  found  lying  in  a  state  of  insensibility  in  the  kitchen  of  his 
house,  with  a  cleaver  by  his  side.  On  examining  the  head,  upwards  of 
thirty  wounds  were  found  over  the  back  part  of  the  skull.  The  wounds, 
many  of  which  were  superficial,  had  a  horizontal  direction  from  behind 
forwards.  One,  however,  had  removed  a  portion  of  the  skull  from  the 
middle  of  the  lambdoidal  suture,  so  that  some  of  the  brain  had  escaped. 
This  lunatic  person  died  four  days  afterwards,  but  recovered  so  far  as  to 
admit  that  he  had  produced  the  wounds  on  himself,  of  which,  from  other 
circumstances,  there  could  have  been  no  doubt.  This  was  a  most  unusual 
way  of  committing  suicide.  Had  the  deceased  been  found  thus  wounded, 
dead  on  a  highway,  the  probability  is,  that  a  strong  suspicion  of  murder 
would  have  arisen.  A  case  of  this  kind  should  be  borne  in  mind  when 
we  are  called  upon  to  speak  to  the  possibility  of  certain  wounds  found  on 
a  dead  body,  having  been  self-inflicted.  ('Med.  Gaz.,'  vol.  24,  p.  276.) 
Ryan  met  with  a  case  in  which  a  man  contrived  to  cut  his  throat  exactly 
between  the  hyoid  bone  and  the  larynx,  having  previously  made  two 
distinct  cuts  of  the  thyroid  cartilage.  The  wound  was  of  an  unusual 
kind,  reaching  backwards  through  the  pharynx  to  the  spinal  column. 
There  were  two  cuts  on  the  fourth  cervical  vertebra  and  another  on  the 
intervertebral  cartilage.  The  carotids  and  jugulars  had  escaped,  but  some 
of  the  larger  branches  of  these  vessels  were  divided.  The  man  survived 
about  seven  hours.  ('Med.  Times,'  1852,  I.  p.  73;  also  'Lancet,'  June, 
1844.  For  another  case  of  extensive  wounds  in  the  throat  by  a  lunatic,  see 
'  Med.  Times  and  Gaz.,'  1853,  II.  p.  219.) 

Wounds  of  the  throat,  when  inflicted  by  suicides,  are  commonly  at  the 
upper  part,  involving  the  hyoid  bone  and  the  thyroid  or  cricoid  cartilages  ; 
the  large  vessels  often  escape,  but  the  larynx  is  opened.  The  wound  does; 
not  always  cause  death  by  haemorrhage.  A  woman,  set.  68,  attempted 
suicide  by  inflicting  a  wound  on  her  throat.  It  was  between  four  and  five- 
inches  long,  and  extended  nearly  from  ear  to  ear.  It  laid  open  the  larynx 
between  the  hyoid  bone  and  thyroid  cartilage,  and  had  taken  off  a  portion 
of  the  epiglottis.  There  was  no  arterial  haemorrhage,  only  a  few  veins  having 
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been  divided.  The  patient  did  well  at  first,  but  inflammation  of  the  lungs 
set  in,  and  this  carried  her  off  on  the  sixth  day.  This  was  a  secondary 
cause  of  death.    ('  Ed.  Month.  Jour.,'  Feb.,  1863,  p.  759.) 

The  extent  of  a  wound,  by  which  we  are  to  understand  the  number  and 
importance  of  the  parts  injured,  must  in  these  cases  be  always  taken  into 
consideration.  It  has  been  somewhat  hastily  laid  down  as  a  rule,  that  an 
extensive  wound  of  the  throat,  involving  all  the  vessels  and  soft  parts  of 
the  neck  to  the  spine,  could  not  be  inflicted  by  a  suicide.  Although  in 
general  suicidal  wounds  of  this  part  of  the  body  do  not  reach  far  back,  or 
iuvolve  the  vessels  of  more  than  one  side,  yet  we  find  occasionally  that  all 
the  soft  parts  are  thus  completely  divided.  These  are  cases  in  which, 
perhaps,  with  a  firm  hand,  there  is  a  most  determined  purpose  of  self- 
destruction.  In  a  case  of  suicide,  observed  by  Marc,  the  weapon  had 
divided  all  the  muscles  of  the  neck,  the  windpipe,  and  gullet ;  had  opened 
the  jugular  veins  and  both  carotid  arteries  ;  and  had  even  grazed  the- 
anterior  ligaments  of  the  spine.  A  wound  so  extensive  as  this  is  rarely 
seen  in  a  case  of  suicide,  but  there  is  no  ground  for  the  assertion  that 
extensive  wounds  in  the  throat  are  incompatible  with  self-destruction. 

Incised  wounds  in  the  throat  are  generally  set  down  as  presumptive  of 
suicide,  but  murderers  sometimes  wound  this  part  for  the  more  effectual 
concealment  of  crime.  Circumstances  connected  with  the  form  and  direc- 
tion of  a  wound,  may  in  such  cases  lead  to  detection,  for,  unless  the  person 
attacked  be  asleep  or  intoxicated,  resistance  may  be  offered — evidence  of 
which  may  be  obtained  by  the  presence  of  great  irregularity  in  the  wound, 
or  the  marks  of  other  wounds  on  the  hands  and  on  the  person  of  the 
deceased.  In  some  instances,  however,  it  is  extremely  difficult  to  say 
whether  the  wound  is  homicidal  or  suicidal — the  medical  facts  being 
equally  explicable  on  either  hypothesis.  (See  case  by  Marc,  '  Ann.  d'Hyg.,' 
1830,  2,  408 ;  another  by  Devergie,  ib.  414  ;  and  a  third  by  Ollivier, 
'Ann.  d'Hyg.,'  1836,  1,  349.)  Regularity  in  a  wound  of  the  throat  has 
been  considered  to  be  presumptive  of  suicide.  This  was  the  publicly 
expressed  opinion  of  Sir  Everard  Home  in  the  well-known  case  of  Sellis- 
The  deceased  was  found  lying  on  a  bed  with  his  throat  extensively  cut, 
and  the  edges  of  the  incision  were  regular  and  even.  It  was  inferred  that 
this  condition  of  the  wound  repudiated  the  idea  of  homicide  ;  but  as  a 
general  principle  this  appears  to  be  a  fallacious  criterion.  A  murderer,  by 
surprising  his  victim  from  behind ;  by  having  others  at  hand  to  assist 
him  ;  or  by  directing  his  attack  against  one  who  is  asleep,  intoxicated,  or 
from  age  or  infirmity  incapable  of  offering  resistance,  may  easily  produce 
a  regular  and  clean  incision  on  the  throat.  This  was  observed  in  the  case 
of  Lord  William  Russell,  who  was  murdered  by  Courvoisier  in  1840  (p.  65). 
The  wound  in  the  throat  possessed  all  that  regularity  which  has  been 
regarded  as  characteristic  of  suicide.  Some  have  taken  a  contrary  view  to 
that  of  Home,  and  have  contended  that  the  chief  character  of  a  suicidal 
wound  in  the  throat,  is  great  irregularity  from  want  of  steadiness  in  the 
hand  during  the  perpetration  of  suicide.  It  is  by  no  means  unusual  in 
suicides  to  find  the  cut  regular  at  its  commencement,  and  irregular  or  un- 
even at  its  termination,  from  the  loss  of  blood  which  attends  the  first 
incision  ;  but  it  is  obvious  that  a  homicidal  wound  might  possess  these 
characters.  In  short,  we  are  entitled  to  say,  regularity  or  irregularity  in 
an  incision  in  the  throat  furnishes  no  presumptive  evidence  either  of 
homicide  or  suicide. 

The  nature  and  extent  of  a  wound,  or  of  other  injuries  on  the  person,, 
will  sometimes  allow  us  to  distinguish  accident  from  homicide.  These 
personal  injuries  may  be  such,  that  they  could  not  possibly  have  had  a 
suicidal  or  accidental  origin.   In  a  case  that  occurred  at  Manchester  in. 
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1836,  it  was  shown  that  seven  ribs  were  fractured  on  one  side  of  the 
chest  of  the  deceased,  and  five  on  the  other.  The  person  charged  with 
murder  alleged  in  defence  that  he  had  merely  struck  the  deceased  a 
slight  blow,  and  that  the  ribs  were  subsequently  broken  by  an  accidental 
fall.  The  medical  witness,  however,  satisfied  the  Court  that  the  fall, 
as  described  by  the  prisoner,  was  inadequate  to  the  production  of  such 
extensive  violence ;  and  that  even  had  the  deceased  fallen  on  one  side, 
this  would  not  account  for  the  fracture  of  the  ribs  on  the  other.  When, 
therefore,  we  find  in  a  dead  body  severe  injuries  referred  to  a  fall,  we 
should  search  the  whole  of  the  body  carefully  for  proofs  of  violence.  The 
insides  of  the  arms  or  thighs  may  present  marks  of  injury,  which  could 
not  possibly  be  explained  on  the  supposition  of  an  accidental  fall.  Severe 
contusions  on  both  sides  of  the  body,  or  anteriorly  and  posteriorly,  com- 
monly indicate  homicidal  violence.  The  body  of  a  woman  alleged  to 
have  been  murdered  by  her  husband  presented  numerous  marks  of  con- 
tusions, and  one  arm  was  completely  ecchymosed  from  the  shoulder  to  the 
hand.  The  person  charged  with  the  murder  ascribed  these  appearances 
to  the  fact  of  his  wife  having  accidentally  fallen  out  of  bed  ;  but  on 
•examining  the  bed,  it  was  found  to  be  only  a  foot  from  the  floor.  A  fall 
from  this  height  would  not  account  for  the  presence  of  such  extensive 
marks  of  violence  ;  but  irrespective  of  this,  a  severe  contusion  was  found 
on  the  outer  side  of  the  opposite  thigh,  which,  from  the  appearance,  must 
have  been  produced  about  the  same  time  as  that  on  the  arm.  The 
existence  of  this  second  contusion  rendered  the  defence  still  less  probable  : 
for  the  woman  could  not,  if  she  had  fallen  at  all,  have  fallen  on  both  sides 
of  her  body  at  once;  and  it  was  not  alleged  that  she  had  had  more  than 
one  fall.  In  the  case  of  Beg.  v.  Wallis  (C.  C.  C,  1839),  a  similar  defence 
was  set  aside,  by  the  fact  that  distinct  and  severe  bruises  were  found  on 
the  back  of  the  head  and  on  the  temples  of  the  deceased. 

3.  Evidence  from  the  direction  of  a  wound. — The  direction  of  a  wound 
has  been  considered  to  afford  presumptive  evidence  sufficiently  strong 
to  guide  a  medical  jurist  in  this  inquiry.  It  has  been  remarked  that  in 
most  suicidal  wounds  which  effect  the  throat,  the  direction  of  the  cut  is 
commonly  from  left  to  right,  either  transversely  or  more  often  passing 
obliquely  from  above  downwards  :  in  suicidal  stabs  and  punctured  wounds, 
the  direction  is  commonly  from  right  to  left  and  from  above  downwards. 
In  left-handed  persons,  the  direction  would,  of  course,  be  in  the  opposite 
transverse  directions.  Suicidal  wounds  are,  however,  subject  to  such 
variation  in  extent  and  direction,  that  it  is  scarcely  possible  to  generalize 
with  respect  to  them.  Nevertheless,  an  attention  to  these  points  may 
sometimes  be  of  real  assistance  to  the  inquirer,  especially  when  the  body 
has  not  been  moved  from  its  position.  It  is  obvious,  that  if  a  murderer 
makes  an  incised  wound  in  the  front  of  the  throat  from  behind,  the 
direction  may  be  the  same  as  that  commonly  observed  in  cases  of  suicide. 
(See  on  this  point  the  case  of  Beg.  v.  Lahnas,  C.  C.  C,  May,  1844.) 
Again,  if  the  person  attacked  is  powerless,  the  wound  may  be  deliberately 
made,  so  as  to  simulate  a  suicidal  act ;  indeed  a  murderer  might  attack 
the  throat  with  the  design  of  simulating  an  act  of  suicide.  A  homicidal 
stab  may  also  take  the  same  direction  as  one  which  is  suicidal,  but  this 
would  be  confined  to  those  cases  in  which  the  assailant  was  placed  behind 
-or  aside.  If  in  front  of  the  person  whom  he  attacks,  the  direction  would 
probably  be  from  left  to  right ;  but  in  suicide,  when  the  right  hand  is 
commonly  used,  it  is  the  reverse.  Oblique  wounds,  passing  from  above 
downwards,  are  common  to  homicide  and  suicide,  but  those  which  take  an 
oblique  course  from  below  upwards  are  generally  indicative  of  homicide, 
for  it  is  extremely  rare,  that  a  person  bent  on  suicide,  unless  a  lunatic, 
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thus  uses  a  weapon.  Homicidal  incisions,  especially  in  the  throat,  are 
•often  prolonged,  below  and  behind  the  skin  forming  the  angles  of  a  wound, 
deeply  into  the  soft  parts  (case,  p.  535).  Those  which  are  suicidal  rarely 
possess  this  character  ;  they  terminate  gradually  in  a  sharp  angle,  and  the 
skin  itself  is  the  furthest  point  wounded,  the  weapon  is  not  carried  either 
behind,  below,  or  beneath  it.  Exceptions  to  these  characters  may  exist ; 
but  in  a  dark  and  intricate  subject  of  this  nature,  we  have  only  these 
limited  rules  to  guide  us.  The  instrument  with  which  a  wound  is  sup- 
posed to  have  been  inflicted  should  be  adapted  to  the  edges  of  the  in- 
cision :  its  sharpness  compared  with  the  cleanness  and  evenness  of  the 
cut,  and  its  length  with  the  depth  of  the  incision  or  stab.  It  is  no  un- 
common occurrence  for  a  murderer  to  substitute  some  instrument  belong- 
ing to  the  deceased  or  another  person  for  that  which  he  has  actually 
employed ;  and  this  by  its  size,  shape,  bluntness,  or  other  peculiarities, 
may  not  account  for  the  appearances  presented  by  the  wound. 

The  end  of  an  incised  wound  in  the  throat  is  often  digitated,  owing 
to  the  skin  being  dragged  forward  in  folds  by  the  cutting  instrument ;  and 
when  recent  the  minute  saw-like  serrations  of  the  skin  point  towards  the 
■commencement  of  the  wound.  (See  Plates  VI.  and  VII.,  Ogston's  '  Lect. 
on  Med.  Jurispr.') 

Suicidal  and  Accidental  wounds. — It  is  not  often  that  any  difficulty  is 
•experienced  in  distinguishing  a  suicidal  from  an  accidental  wound.  When 
a  wound  has  really  been  suicidally  inflicted,  there  are  generally  to  be 
found  about  it  clear  indications  of  design  ;  and  the  whole  of  the  circum- 
stances are  seldom  reconcilable  with  the  supposition  of  accident.  But  if 
the  position  of  the  deceased  with  respect  to  surrounding  objects  has  been 
disturbed,  if  the  weapon  has  been  removed,  and  the  body  transported  to 
a  distance,  then  it  will  not  always  be  easy  to  distinguish  a  wound  acci- 
dentally received  from  one  inflicted  by  a  suicide  or  a  murderer.  The 
evidence  of  those  who  find  the  body  can  alone  clear  up  the  case  ;  and  the 
medical  witness  may  be  required  to  state  how  far  this  evidence  is  con- 
sistent with  the  situation,  extent,  and  direction  of  the  wound  by  which 
the  deceased  has  fallen.  It  is  unnecessary  to  dwell  further  on  this  sub- 
ject, since  the  observations  already  made  will  suggest  to  a  practitioner 
the  course  which  he  should  pursue.  Circumstantial  evidence  is  com- 
monly sufficient  to  show  whether  a  wound  has  been  accidentally  received 
or  not ;  but  as  an  accidental  wound  may  sometimes  resemble  one  of 
homicidal  or  suicidal  origin,  so  it  follows  that  it  is  not  always  possible 
for  a  medical  jurist  to  decide  the  question  peremptorily  from  a  mere 
inspection  of  the  wound. 

It  would  not  be  difficult  to  produce  instances  in  which  murderers,  in 
their  defence,  have  alleged  that  the  wounds  observed  in  the  bodies  of  their 
victims  were  of  accidental  origin,  and  the  allegations  have  been  clearly 
refuted  by  medical  evidence.  A  witness  must  be  prepared,  therefore,  in 
all  cases  in  which  death  has  taken  place  in  secrecy,  and  the  nature  of  the 
wound  is  such  as  to  render  its  origin  doubtful,  to  be  closely  examined  by 
counsel  for  a  prisoner  charged  with  homicide,  on  the  question  whether  the 
wound  might  not  have  been  accidental.  The  law  requires  that  it  should 
be  rendered  evident  to  a  jury,  before  such  a  charge  can  be  sustained, 
that  the  fatal  wound  could  not  have  had  an  accidental  or  suicidal  origin. 

The  death  of  a  person  from  wounds  has  hitherto  been  considered  as 
a  subject  connected  with  a  criminal  charge ;  but  an  investigation  of  the 
circumstances  under  whioh  death  ensues,  is  occasionally  rendered  neces- 
sary when  the  deceased  has  effected  an  insurance  upon  his  life.  A  policy 
of  life-insurance  is  in  some  cases  rendered  void  by  the  act  of  self-destruc- 
iion  ;  and  therefore  a  person  bent  on  suicide  might,  for  the  sake  of  his 
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family,  take  precautions  to  conceal  the  manner  in  which  he  intended  to 
destroy  himself.  His  body  might  be  found  wounded  in  a  way  which 
would  render  it  uncertain  whether  he  had  been  wounded  accidentally, 
whether  he  had  been  murdered,  or  whether  he  had  fallen  by  his  own  hand. 
It  is  incumbent  on  the  insurance  office  in  a  disputed  case  to  prove  the  act 
of  suicide,  while  the  relatives  of  the  deceased  would  attempt  to  show  the 
contrary.  Such  litigation  must,  of  course,  call  forth  a  deep  and  searching 
investigation  into  all  the  circumstances  connected  with  the  death  of  the 
insured,  and  the  whole  case  would,  in  some  instances,  rest  almost  ex- 
clusively on  medical  evidence.  ('  Med.  Gaz.,'  vol.  36,  p.  826.)  Numerous 
cases  have  occurred  in  England,  which  will  illustrate  the  importance  of 
attending  to  the  pi'ecise  characters  of  wounds,  and  the  circumstances 


Fig.  93. 


View  of  the  Blood-vessels  and  Nerves  of  the  side  of  the  neck,  from  a  drawing 
by  J.  T.  Gray. — 5.  Internal  jugular  vein.  8.  Lingual  artery.  9.  Pneumo- 
gastric  nerve.  11.  Phrenic  nerve.  12.  Superior  thyroid  artery.  13. 
Sterno  -  mastoid  muscle,  turned  back.  14.  Common  carotid  artery. 
15.  Inner  end  of  collar-bone,  turned  back.  16  and  18.  Muscles  covering 
the  larynx  and  trachea  (windpipe). 

under  which  the  body  of  a  wounded  person  is  found.  The  following 
may  serve  as  illustrations  : — 

Wounds  of  the  throat. — The  extent  and  direction  of  fatal  wounds  affect- 
ing this  part  of  the  body,  if  accurately  observed,  will  frequently  enable  a 
medical  jurist  to  express  a  strong  opinion  on  the  question  whether  the 
wound  was  self-inflicted  or  inflicted  by  the  hand  of  another.  The  blood- 
vessels and  nerves  likely  to  be  involved  in  such  wounds  will  depend  on 
their  situation  and  depth.  The  annexed  illustration  (fig.  93)  shows  the 
relative  position  of  the  carotid  artery,  jugular  vein,  and  their  principal 
branches,  as  well  as  the  nerves  of  the  right  side  of  the  neck.  Those  parts 
only  are  made  subjects  of  reference  in  the  figures  which  may  require 
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description  in  medical  evidence.  The  purely  anatomical  references  are 
omitted. 

In  1837,  the  body  of  a  woman  was  found  with  the  throat  cut.  The 
deceased  when  seen,  was  lying  on  her  back,  and  the  razor  with  which  the 
wound  was  inflicted  was  found  under  the  left  shoulder.  On  inquiry  it  was 
ascertained  that  when  first  seen,  she  was  lying  on  her  face,  and  the  body 
had  been  turned  round  on  the  back.  Blood  had  evidently  run  down  the 
fore  part  of  her  person,  rendering  it  probable  that  she  had  been  wounded 
while  in  the  erect  position.  The  incision  in  the  throat  was  deep,  and 
extended  obliquely  from  the  right  side  of  the  chin  to  within  about  an  inch 
of  the  left  collar-bone.  It  had  divided  the  windpipe,  the  gullet,  all  the 
muscles  of  that  side  and  the  fore  part  of  the  neck,  the  carotid  artery,  the 
jugular  vein,  and  the  muscles  on  the  fore  part  of  the  spine,  penetrating 
even  into  the  bodies  of  the  vertebras  of  the  neck.  The  incision  was  double — 
one  superficial,  close  under  the  chin,  and  the  other  a  deeper  one,  appeared  to 
be  continued  from  this.  The  deepest  part  of  the  right  end  of  the  incision 
was  nearly  three  inches  in  a  direct  line  behind  the  right  angle  of  the 
wound,  so  that  it  extended  at  that  part  behind  and  beneath  the  sound 
skin.  The  cut  was  four  and  a  half  inches  long  and  two  and  a  half  deep. 
The  main  question  was,  whether  this  could  have  been  a  suicidal  wound, 
inflicted  by  a  razor,  the  only  weapon  found  near  the  body.  Considering 
its  characters,  Dodd  inferred  that  it  must  have  been  inflicted  by  another 
person,  and  not  by  the  deceased  upon  herself.  The  deceased  was  right- 
handed,  which  would  have  added  to  the  difficulty  of  supposing  the  wound 
to  have  been  suicidal.  The  inference  drawn  was  precisely  that  which  the 
medical  circumstances  appear  to  justify. 

In  1860,  a  young  woman  was  found  dead  in  a  farm-house,  from  a 
wound  in  her  throat.  This  wound  was  seven  inches  long  and  two  inches 
in  depth :  it  was  situated  on  the  left  side  of  the  neck,  its  direction  was 
nearly  transverse,  but  passing  slightly  upwards  from  behind  forwards. 
The  incision  commenced  a  little  in  front  of  the  spine  on  the  left  side 
opposite  to  the  second  or  third  spinal  process,  and  terminated  about  an 
inch  and  a  half  from  the  centre  of  the  chin,  the  fore  part  of  the  incision 
being  over  the  body  of  the  lower  jaw  and  quite  superficial,  dividing  only 
the  skin,  cellular  tissue,  and  fat.  The  important  parts  involved  on  the  left 
side  were,  the  external  and  internal  carotids,  which  were  cut  into  but  not 
across  ;  the  internal  jugular  vein,  the  pneumogastric  nerve,  and  (at  the 
posterior  part  of  the  wound)  the  spinal  cord,  were  completely  severed. 
The  weapon  nearly  entered  the  joint  between  the  second  and  third  cervical 
vertebra,  about  two-thirds  of  the  intervertebral  substance  between  these 
bones  having  been  divided.  A  portion  of  the  second  vertebra  had  been  cut 
thx'ough,  and  was  left  adherent  to  the  lower  lip  of  the  wound.  The  left 
vertebral  artery  was  also  completely  divided.  The  lower  lip  of  the  wound 
was  jagged  and  serrated,  and  the  neck  was  slightly  wounded  lower  down 
on  the  same  side,  showing  that  several  strokes  had  been  made  in  this  part 
with  the  weapon.  In  the  left  hand  of  deceased  a  common  dinner  knife  was 
found,  loosely  held ;  it  was  in  a  reversed  position,  with  the  back  instead  of 
the  blade  towards  the  throat.  The  left  hand  presented  three  incised  wounds 
over  the  middle  finger,  one  of  considerable  depth,  and  another  reaching 
to  the  bone  over  the  outer  side  of  the  ring  finger.  The  right  hand  had 
only  one  slight  wound  upon  it.  The  deceased  was  right-handed.  Judged 
by  any  scientific  rules,  such  a  wound  as  this  was  inconsistent  with  an  act 
of  suicide.  Assuming  that  it  had  commenced  behind,  the  spinal  marrow 
was  divided  in  such  a  situation  that  there  would  be  instantaneous  destruc- 
tion of  all  muscular  power,  so  that  the  weapon  could  not  be  carried  forward 
to  the  division  of  the  jugular  vein  and  the  two  principal  branches  of  the 
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carotid  artery  in  front.  Assuming  that  the  wound  had  commenced  in 
front,  the  division  of  these  large  vessels  would  have  rendered  it  impossible, 
by  reason  of  the  copious  loss  of  blood,  to  have  carried  the  weapon  through 
the  intervertebral  substance  to  the  division  of  the  spinal  marrow  and 
vertebral  artery  behind.  There  could  be  no  doubt  that  the  wound  com- 
menced behind  on  the  left  side,  and  that  the  weapon  was  used  with  great 
force  to  cause  a  division  of  the  bony  process  of  the  second  vertebra.  Its 
situation,  extent,  and  direction  were  all  inconsistent  with  suicide.  A 
suicide  could  have  inflicted  a  wound  in  this  situation  and  direction  only 
with  the  right  hand,  but  the  weapon  was  lying  loosely  in  the  left  hand  of 
the  deceased.  There  were  deep  recent  cuts  on  the  back  of  the  left  hand 
which  admitted  of  explanation  only  on  the  supposition  that  the  deceased 
had  raised  it  to  protect  her  throat.  ~Ro  suicide  scores  the  backs  of  the 
hands  before  inflicting  fatal  wounds  on  the  throat.  A  fellow-servant  of 
the  deceased,  although  not  at  first  suspected,  was  tried  (Carlisle  Sum. 
Ass.,  1860,  Beg.  v.  Cass),  and  convicted  of  this  act  of  murder  upon  his 
own  confession.  His  clothes  were  examined,  and  it  is  worthy  of  observa- 
tion that,  with  the  exception  of  a  few  small  spots  on  the  shirt,  they  were 
free  from  any  marks  of  blood.  The  knife  found  in  the  hand  of  the  deceased 
was  bent  towards  the  end  as  if  it  had  been  used  against  some  hard  obstacle. 
It  had  been  wiped  ;  but  it  still  contained  in  its  depressions  and  irregularities, 
as  well  as  between  the  layers  of  the  handles,  coagula  of  recent  blood  mixed 
with  rust.  One  remarkable  circumstance,  brought  out  by  the  microscope,, 
appeared  to  connect  the  prisoner  with  this  weapon.  In  a  small  coagulum 
found  on  the  knife,  dried  and  fixed  to  the  blade,  were  some  woollen  fibres 
of  a  peculiar  purple-brown  colour.  These  corresponded  exactly  to  the 
fibres  of  the  woollen  jacket  which  the  prisoner  wore. 

Another  case,  possessing  some  equally  remarkable  features,  was  referred 
to  the  author  in  1862  (Beg.  v.  Edmunds,  Swansea  Lent  Ass.,  1863). 
A  young  woman,  named  Jane  Lewis,  was  found  dead  with  her  throat 
cut,  lying  in  a  pathway  not  far  from  the  house  in  which  she  resided 
as  servant,  and  a  razor  taken  from  the  house  was  lying  near  the  body. 
She  had  left  home  perfectly  well,  about  seven  hours  previously,  to  keep 
an  appointment  with  the  man  who  was  charged  with  the  murder.  This 
man  was  a  fellow-servant  to  whom  she  was  about  to  be  married.  There 
were  three  distinct  and  deeply  incised  wounds  in  the  neck  made  from 
left  to  right — the  upper  one  four  inches  in  length,  commencing  below 
the  left  ear  and  running  parallel  to  the  jawbone ;  the  middle  cut  about 
seven  inches  in  length,  commencing  at  the  same  point  and  running 
across  the  middle  of  the  neck  to  a  spot  behind  and  below  the  right  ear; 
and  the  lower  cut  six  inches  in  length,  commencing  above  the  middle  of 
the  left  collar-bone  going  in  a  perpendicular  direction,  and  terminating  in 
the  front  of  the  neck  by  joining  the  middle  incision.  The  middle  cut 
divided  the  windpipe,  the  gullet,  and  all  the  great  vessels  and  nerves  in 
front  of  the  neck  to  the  cervical  vertebra.  There  were  two  distinct  cuts  into 
the  spinal  column  about  the  third  cervical  vertebra,  one  penetrating  deeply 
into  the  upper  edge  of  the  bone,  and  the  other  a  quarter  of  an  inch  below  it, 
commencing  on  the  body  of  the  vertebra  and  running  more  deeply  to  the 
right  side.  This  divided  the  transverse  process  of  the  vertebra,  opened  the 
joint  between  it  and  the  bone,  and  severed  the  vertebral  artery.  There 
were  deep  cuts,  which  had  bled,  on  the  inside  and  outside  of  the  left  hand  ; 
and  the  pad  of  the  middle  finger  of  the  right  hand  had  been  sliced  off,  and 
was  found  wedged  in  the  joint  of  the  razor.  This  was  half  open  and  lay  a 
yard  behind  the  body.  There  was  no  blood  upon  the  handle,  while  the 
hands  of  the  deceased  were  bloody.  The  deceased's  bonnet  was  found 
covering  a  large  patch  of  blood  near  the  razor.    A  collar  which  she  wore, 
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as  well  as  the  strings  of  her  bonnet,  had  been  cut  through,  and  these  like 
the  razor  were  at  a  distance  from  the  body.  It  is  scarcely  necessary  to 
adduce  reasons  for  showing  that  these  wounds  could  not  hare  been  inflicted 
by  the  deceased  upon  herself.  Apart  from  all  the  surrounding  circum- 
stances, and  looking  at  the  medical  description  only  of  the  situation, 
nature,  extent,  and  direction,  the  surgeon  was  quite  justified  in  saying  that 
'  it  was  impossible  for  any  person  to  inflict  such  wounds  upon  himself/ 
The  hacking  of  the  bones  of  the  spinal  column  in  two  distinct  places  with 
such  force  as  to  cut  off  a  part  of  the  bone,  after  both  carotid  arteries  and 
jugular  veins  had  been  cut  through,  was  alone  sufficient  to  justify  this 
opinion.  Jn  order  to  produce  these  marks,  the  razor  must  have  been 
obviously  twice  used  with  great  force  through  the  same  deep  incision. 
There  could  be  no  reasonable  doubt  that  this  was  an  act  of  deliberate 
murder ;  but  there  was  a  failure  of  proof  to  trace  it  to  the  accused. 

Suicides  may  graze  the  ligaments  in  front  of  the  spinal  column,  but 
that  they  should  make  deep  incisions  into  the  bones,  cut  off  hard  bony 
processes,  and  divide  the  intervertebral  substance  and  the  vertebral  arteries, 
is  a  proposition  contrary  to  all  experience  and  probability.    The  case  of 
the  Earl  of  Essex,  who  was  found  dead  in  the  Tower  in  July,  1683,  bore 
somewhat  on  these  points.    The  deceased  was  discovered  with  his  throat 
cut,  and  a  razor  lying  near  him.    This  razor  was  found  to  be  much  notched, 
while  the  throat  was  smoothly  and  evenly  cut  from  one  side  to  the  other, 
and  to  the  vertebral  column.    Some  considered  this  to  have  been  an  act  of 
suicide,  others  of  murder.  Those  medical  witnesses  who  supported  the  view 
of  suicide  were  asked  to  explain  how  it  was  that  such  an  even  wound 
could  have  been  produced  by  a  notched  razor.   They  attempted  to  account 
for  this  by  asserting  that  the  deceased  had  probably  drawn  the  razor 
backwards  and  forwards  across  the  neck-bone  ;  forgetting  that  before  this 
could  have  been  done  by  the  deceased,  >all  the 
great  vessels  of  the  neck  must  have  been  divided. 
In  Reg.  v.  Hey  wood  (Liverpool  Wiut.  Ass., 
1855),  it  was  proved  that  deceased  had  died 
from  a  wound  in  the  throat  extending  six  inches 
from  right  to  left,  by  which  the  upper  portion  of 
the  windpipe  was  severed  as  well  as  the  branches 
of  the  carotid  artery.    Her  face  was  concealed 
by  a  pillow,  the  arms  wez'e  crossed,  there  was  a 
razor  in  her  right  hand,  and  the  back  of  the 
razor  was  towards  the  body.    The  hands  were 
clean.    A  pillow  on  the  other  side  of  the  bed 
was  bloody  underneath.     All  these  circum- 
stances clearly  indicated  homicide  and  homi- 
cidal interference  after  death.    The  prisoner 
was  convicted.    In  a  former  part  of  this  work 
(pp.  68,  84)  the  case  of  Gardner  is  referred  to 
(Beg.  v.  Gardner,  C.  C.  C,  1862).  Among  various 
medico-legal  questions  to  which  this  case  gave 
rise,  was  that  which  we  are  now  considering. 
W  ere  the  wounds  in  the  throat  inflicted  by  the 
deceased  on  herself,  or  by  another  person  ?  With- 
out going  minutely  into  details,  it  may  be  stated 
that  Sequeira,  the  surgeon  avIio  was  called,  found 
the  woman  dead,  and  blood  was  copiously  effused, 
but  only  on  each  side  of  the  neck,  not  in  front  of  her  person.  A  large  table- 
knife  was  loosely  placed  in  her  right  hand ;  it  was  lying  in  the  direction 
of  the  length  of  the  body,  the  back  of  the  blade  towards  the  chest,  and 
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the  sharp  edge  in  front.  There  was  dry  blood  upon  the  blade  and  handle. 
The  illustration  (fig.  94,  p.  543),  made  from  a  drawing  on  the  spot,  shows 
the  exact  position  in  which  the  body  was  found  on  the  floor  of  the  room. 
It  was  lying  at  full  length  in  a  corner  by  an  open  door  as  if  laid  out,  the 
right  arm  which  held  the  knife  being  partly  under  a  bed,  as  indicated  by 
the  line  which  traverses  it.  The  wound  in  the  throat  cut  through  the 
bone  and  thyroid  cartilage  of  the  larynx,  dividing  the  thyroideal  artery, 
•causing  a  flow  of  blood  and  death  by  suffocation.  It  commenced  over 
the  laiynx  as  by  a  deep  stab,  and  extended  for  about  two  inches  down- 
wards and  backwards  on  the  left  side.  It  must  have  been  inflicted  while 
the  deceased  was  lying  down,  and  under  the  circumstances  it  was  not 
such  a  wound,  in  the  opinion  of  the  medical  men,  as  a  woman  could  have 
inflicted  on  herself  while  in  this  position. 

The  knife  was  lying  loosely  in  the  right  hand  of  deceased,  and  the  small 
quantity  of  blood  on  the  palms  presented  the  appearance  of  smearing 
or  wiping.  On  these  facts  being  pi'oved,  it  became  simply  a  question 
which  of  two  persons  then  in  the  house  was  guilty  of  this  act  of 
murder.  The  husband  was  convicted  of  the  crime.  In  homicidal 
wounds  of  the  throat,  the  hands  of  the  deceased,  either  back  or  front, 
frequently  present  marks  of  recent  cuts.  These  injui'ies  arise  from  an 
instinctive  effort  to  protect  the  throat  under  a  sudden  attack.  It  need 
hardly  be  said  that  a  person  contemplating  self-destruction  by  wounding 
the  throat  would  not  begin  by  making  cuts  across  the  hands.  Sometimes 
the  weapon  may  be  so  grasped  by  the  person  attacked  as  to  cause  numerous 
p.   g.  cuts  on  the  front  of  the  hand. 

These  will  of  course  bear  the 
characters  of  recent  cuts.  Their 
presence  should  admit  of  some 
reasonable  explanation.  In  the 
case  of  Gardner  (p.  543),  this  was 
one  of  those  facts  properly  con- 
sidered to  be  inconsistent  with 
the  innocence  of  the  prisoner. 
The  palms  of  the  hands  of  the  de- 
ceased presentednumerous  fresh 
cuts  in  the  positions  shown 
by  the  illustrations,  fig.  95. 
The  sharp  blade  of  the  knife 
had  probably  been  grasped  by 
deceased  before  her  death,  in 
resisting  the  attack.  There  were 
four  cuts  on  the  left  hand  and 
six  on  the  right.  Some  of  the  cuts  wereaci'oss  the  fingers.  Of  two  on  the 
middle  finger  of  the  left  hand  one  had  gone  completely  through  to  the  bone. 

Another  case  of  some  importance  in  which  a  man  was  tried  and  con- 
victed of  the  murder  of  a  woman  living  with  him  as  his  wife,  was  the 
subject  of  a  trial  (Beg.  v.  Wiggins,  C.  C.  C,  Sept.,  1867).  The  woman 
was  found  dead  with  a  wound  in  her  throat  which  divided  the  carotid 
artery,  the  internal  jugular  vein,  and  the  windpipe.  It  commenced  on  the 
left  side  far  back,  penetrating  as  by  a  stab  perpendicularly  towards  the 
spine,  the  bones  of  which  had  been  indented  by  the  violence  of  the  blow. 
Death  must  have  speedily  followed.  There  was  a  wound  on  the  neck  of 
the  prisoner  commencing  on  the  left  side,  going  in  a  direction  from  left 
to  right  and  from  above  downwards.  It  was  quite  superficial,  involving 
only  the  skin  and  the  external  jugular  vein.  The  prisoner  alleged  that 
the  deceased  had  cut  his  throat  while  he  was  lying  on  the  floor  asleep, 


Case  of  Mrs.  Gardner.   The  recent  cuts  on  the  palms  of 
the  two  hands  are  here  shown  by  the  dark  lines. 


WOUNDS  INFLICTED  BY  THE  EIGHT  OR  LEFT  HAND.  545 


and  that  she  had  afterwards  destroyed  herself.  A  close  examination  of 
these  wounds  showed  that  on  the  prisoner's  neck  there  was  a  superficial 
cut  such  as  a  man  might  easily  produce  on-  himself,  while  the  wounds  on 
the  neck  of  the  woman  were  such  as  were  not  likely  to  have  been  self- 
inflicted.  There  were  many  circumstances  in  this  case  which  only 
admitted  of  explanation  omthe  theory  that  a  murderous  assault  had  been 
committed  on  the  woman  by  the  prisoner,  and  that  he  had  subsequently 
inflicted  the  wound  in  his  own  neck,  to  give  some  plausibility  to  the 
story  that  his  wife  had  attempted  to  murder  him  while  he  was  lying- 
asleep.  He  gave  two  accounts  of  the  transaction  not  consistent  with 
each  other,  nor  with  any  of  the  facts  proved  in  the  case.  Among  the 
•circumstances  which  were  inconsistent  with  his  statement  was  the  fol- 
lowing : — He  produced  a  neckerchief  which  he  said  he  wore  while  lying 
down,  and  showed  the  constable  a  cut  in  it  which,  according  to  him, 
was  produced  by  the  deceased  while  attempting  to  cut  his  throat.  The 
neckerchief  was  of  thin  red  cotton  in  sixteen  folds.  It  was  nearly 
transversely  cut  across  the  folds,  the  edges  clean  and  sharply  cut,  and 
neither  stained  nor  stiffened  by  blood.  It  could  not  be  made  to  corre- 
spond in  any  way  to  the  cut  in  the  neck.  It  was  nearly  at  right  angles 
to  it,  and  on  the  opposite  side  of  the  neck  as  it  was  worn.  It  was  obvious, 
from  a  close  examination,  that  the  cut  must  have  been  made  on  this 
neckerchief  when  it  was  not  upon  the  neck,  and  with  a  clean  knife. 
For  a  full  account  of  this  singular  case,  which  presented  points  of  interest 
in  reference  to  the  probable  time  of  death,  the  attitude  of  the  body,  the 
power  of  locomotion  and  exertion  after  a  wound  of  the  cai'otid  artery, 
the  jugular  vein  and  trachea,  and  the  medical  inferences  from  blood-stains 
on  clothing,  the  reader  is  referred  to  a  paper  in  '  Guy's  Hosp.  Rep.,' 
1869,  p.  112. 

It  is  important  on  these  occasions  that  there  should  be  no  disturbance 
of  the  body,  of  the  weapon,  articles  of  furniture,  or  other  matters  in 
its  immediate  vicinity.  If  the  body  or  the  weapon  has  been  carelessly 
moved,  or  the  arrangement  of  the  clothes  altered,  this  may  materially  affect 
a  medical  opinion.  There  is  no  case  in  medical  jurisprudence,  in  which  the 
rule  prius  est  de  crimine  quam  de  reo  inquirendum,  is  more  rigidly  enforced 
than  in  reference  to  these  wounds  of  the  throat,  whether  the  wounded 
person  survives  or  dies.  Hence  much  consideration  is  required  before  we 
come  to  the  conclusion  that  the  act  was  certainly  homicidal.  It  will  greatly 
aid  the'effect  of  medical  evidence  in  reference  to  the  situation  and  direction 
of  wounds  in  this  part  of  the  body,  if  at  the  time  of  inspection  a  rough 
diagram  of  the  neck  in  its  fore  and  back  part  is  made,  and  lines  are  sc 
carried  as  to  indicate,  by  arrows,  the  direction  which  the  weapon  is  supposed 
to  have  taken.  A  court  will  thus  be  able  to  follow  more  completely  the 
description  given  by  a  medical  witness,  and  to  appreciate  more  readily  the 
reasons  which  he  assigns  for  his  opinion.  It  would  be  well  if,  before  a  body 
is  moved,  a  photograph  could  be  taken  of  the  attitude  and  position  of  sur- 
rounding objects  in  relation  to  it.  (See  on  this  subject  '  Ann.  d'Hyg.,' 
1848,  1,  433.) 

Wounds  inflicted  by  the  right  or  left  hand. — Some  remarks  have  been 
made  in  reference  to  the  direction  of  a  cut  or  a  stab  varying  according 
to  whether  the  right  or  the  left  hand  has  been  used  by  a  suicide.  It  is 
necessary  for  a  medical  jurist  to  be  aware  that  there  are  many  persons 
who  are  ambidextrous,  i.e.  who  have  equal  facility  in  the  use  of  the  right 
and  the  left  hand.  This  may  not  be  generally  known  to  the  friends  of  the 
deceased ;  and  such  persons  are  often  pronounced,  even  by  those  who  had 
associated  with  them,  to  have  been  right-handed.  A  want  of  attention 
■to  this  point  is  said  to  have  been  one  of  the  circumstances  which  led  to 
VOL.  I.  2  N 
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a  suspicion  of  murder  in  the  case  of  Sellis.  (Wills'  '  Cir.  Evidence,'  p.  97.) 
This  man  was  found  dead  on  his  bed  with  his  throat  cut,  the  razor  being 
on  the  left  side  of  the  bed  ;  whereas  it  was  generally  supposed  and 
asserted  that  he  was  a  right-handed  man.  The  truth  was,  he  was  equally- 
expert  in  the  use  of  the  razor  with  his  left  and  right  hand ;  and  thus  the 
suspicious  cii'cumstance  of  the  razor  being  found  on  his  left  side  was  at 
once  explained  away.  In  1865,  a  case  of  suicide  by  cut-throat  occurred 
in  London,  which  shows  the  necessity  of  caution  in  forming  an  opinion 
in  these  cases.  A  man  known  to  be  right-handed  was  found  dead  with 
his  throat  cut ;  it  proved  to  be  what  is  called  a  '  left-handed  cut,'  i.e. 
done  with  the  left  hand.  It  appeared  in  evidence  that  deceased  was 
brought  up  as  a  wood-carver,  a  trade  which  requires  a  man  to  use  both 
hands  equally  well.  Thus  the  cause  of  the  wound  being  in  an  unusual 
direction  for  a  right-handed  man  was  satisfactorily  explained.  The 
direction  in  which  a  wound  has  been  made  may  not  infrequently  be 
determined  by  the  serrated  character  of  the  edges.  The  points  of  these 
serrations  are  directed  towards  the  commencement  of  the  wound.  If 
after  the  wounding  the  person  lives  more  than  two  or  three  days,  these 
serrations  disappear  by  the  absorption  going  on  in  the  edges  of  the 
wound.  In  cases  of  cut-throat  the  existence  of  small  tentative  cuts  near 
the  commencement  of  the  main  cut  affords  aid  in  diagnosis.  If  these  are 
fairly  parallel  with  the  chief  wound,  the  presumption  afforded  by  this 
evidence  is  that  the  wounds  were  suicidal ;  but  if  the  tentative  wounds 
be  different  in  direction  from  the  principal  wound,  this  points  rather  to' 
homicide  than  suicide,  and  may  be  referred  to  the  attempts  by  struggling 
to  evade  the  assassin's  knife. 

It  is  not  uncommon  to  find  one  end  of  a  wound,  more  especially  in  a- 
case  of  cut-throat,  digitated  or  palmated.  This  is  probably  due  to  the 
folding  of  the  skin  during  the  action  of  the  weapon,  and  hence  these 
digitations  indicate  the  termination  of  the  wound  (see  p.  539). 

Accidental  Stabs. — Severe  incisions  on  vital  parts  do  not  often  happen 
by  accident,  but  severe  punctures  and  stabs  affecting  vital  organs  have 
frequently  an  accidental  origin.  These  stabs  arise  generally  from  falls, 
while  the  person  is  in  the  act  of  running  with  a  pointed  instrument  in 
his  hand  or  his  pocket.  There  is  one  character  which,  when  thus  pro- 
duced, they  are  commonly  observed  to  possess,  namely,  that  their  direction, 
is  from  below  upwards.  In  this  way  the  truth  of  a  defence  may  be  some- 
times tested,  as  when  a  prisoner  alleges  that  the  deceased  threw  himself" 
or  fell  upon  the  weapon.  Homicidal  stabs  may  be  likewise  directed  from 
below  upwards ;  but  this  is  somewhat  rare,  and  not  probable,  unless  the 
person  is  stabbed  by  an  oblique  blow,  while  in  the  recumbent  posture. 
Rules  of  this  kind  may  appear  to  be  susceptible  of  but  little  practical 
application ;  yet  cases  occasionally  present  themselves  wherein  a  close 
attention  to  situation  and  direction  may  materially  assist  in  forming  an 
opinion.  In  a  case  of  alleged  murder,  which  was  tried  in  1843,  at  the 
Cent.  Crim.  Court,  a  surgeon  deposed  that  he  found,  on  examining  the 
body  of  the  deceased,  a  stab  on  the  left  side  of  the  chest,  near  the  arm- 
pit, about  six  inches  in  depth.  It  had  wounded  the  lung,  and  had  pene- 
trated obliquely  into  the  right  auricle  of  the  heart,  passing  from  left  to 
i*ight.  He  properly  contended,  that,  considering  the  situation  and 
direction  of  this  wound,  it  was  very  improbable  that  the  deceased  could 
have  inflicted  it  upon  himself.  The  fact  that  there  may  be  some  instances 
in  which  rules  of  this  kind  will  not  be  applicable,  must  not  deter  us  from 
endeavouring  to  make  a  cautious  application  of  them  in  doubtful  cases. 

The  following  cases  show  how  accidental  may  simulate  homicidal  stabs. 
A  blacksmith,  while  forging  a  piece  of  rod-iron,  was  irritated  at  some 
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observations  made  by  a  bystander.  He  made  a  rush  at  the  offender  with 
the  heated  iron  in  his  hand,  the  end  being  red-hot ;  he  stumbled  and  fell. 
In  some  way  the  piece  of  iron  became  accidentally  reversed — he  fell  upon 
the  red-hot  point,  which  struck  against  a  portion  of  the  breast-bone, 
glanced  from  that,  and  penetrated  the  upper  part  of  the  left  lung.  He 
died  in  a  few  days,  and  the  body  was  examined.  Had  only  one  person 
been  present  when  this  circumstance  occurred,  a  charge  of  murder  might 
easily  have  arisen,  and  the  medical  and  circumstantial  evidence  might 
have  appeared  to  favour  this  view.  ('  Dublin  Med.  Press,'  Jan.,  1845.) 
How  could  such  an  occurrence  have  taken  place  by  any  conceivable 
accident  ?  Cooper  related  a  case  in  which  a  man  accidentally  inflicted 
upon  himself  a  stab  under  very  singular  circumstances.  ('  Med.  Gaz.,' 
vol.  36,  p.  264.    See  also  case,  '  Ann.  d'Hyg.,'  1843,  2,  169.) 

In  1843,  a  man  was  brought  to  Guy's  Hospital  with  a  punctured  wound 
in  the  back,  between  his  shoulders.    It  had  been  inflicted  by  a  stone- 
mason's chisel.    The  instrument  had  penetrated  to  its  head,  which  had 
prevented  it  from  going  further,  and  had  entered  the  chest,  producing  a 
severe  wound  as  it  was  supposed  of  the  lungs,  attended  with  copious 
haemorrhage.    It  appeared  that  the  man  had  been  drinking  and  quarrelling 
with  some  companions.    He  had  fallen  from  a  blow,  but  did  not  complain 
of  being  stabbed,  and  was  conveyed  home.    His  wife,  on  removing  his 
coat,  found  that  his  waistcoat  and  shirt  had  been  penetrated  by  the  chisel, 
which  was  still  sticking  in  his  back,  but  the  outer  coat  had  not  been  cut 
or  perforated  by  it.    She  withdrew  the  instrument,  when  copious  bleeding 
came  on,  and  he  was  sent  to  the  hospital.    The  person  with  whom  he  had 
fought  was  charged  with  having  stabbed  him ;  and  it  was  clear  that  such 
a  stab  must  have  been  either  homicidal  or  accidental.    It  was  elicited  from 
witnesses,  however,  that  no  weapon  was  seen  in  the  hands  of  the  accused 
— that  the  chisel  belonged  to  the  wounded  man,  and  that  he  used  it  in 
his  trade  as  a  stonemason;  there  were  no  marks  of  blood  on  the  floor 
where  he  fell,  or  on  his  clothes ;  that  after  leaving  the  public-house  where 
the  quarrel  took  place,  he  walked  with  a  policeman,  who  said  that  the 
man  exhibited  no  signs  of  having  been  wounded,  and  did  not  complain  of 
having  been  struck  by  any  weapon.    These  facts  seemed  to  show  that  the 
stab  must  have  taken  place  after  the  quarrel ;  it  was  further  proved  that 
the  wounded  man  had  the  chisel  in  his  pocket  before  the  quarrel,  and  that 
as  the  outer  coat  had  not  been  cut,  a  homicidal  stab  could  only  have  been 
inflicted  by  the  assailant  raising  this,  which  was  altogether  improbable: 
and  then  it  would  remain  to  be  explained  how  the  weapon  could  have 
penetrated  up  to  its  head.    From  the  whole  of  the  facts,  it  was  considered 
that  this  must  have  been  an  accidental  stab  ;  although  its  direction 
was  remarkable,  since,  according  to  the  wife's  statement,  the  weapon 
had  not  entered  the  body  in  a  slanting  direction,  but  straightforward,  and 
it  required  considerable  force  to  remove  it.    The  man  recovered,  and  from 
the  statement  which  he  made,  there  could  be  no  doubt  that  it  was  an 
accidental  stab  produced  by  a  fall ;  but  it  was  certainly  extraordinary 
that  it  should  have  been  found  in  such  a  situation,  and  taking  such  a 
direction.    On  these  investigations,  some  regard  must  always  be  had  to 
the  helpless  state  of  intoxication  in  which  a  wounded  person  may  be. 
This  may  give  an  anomalous  character  to  accidental  stabs  or  punctures, 
and  render  a  man  unconscious  of  a  severe  injury.     The  case  further 
illustrates  the  importance  of  examining  the  dress.    Had  the  act  been 
homicidal,  the  coat  would  have  been  found  perforated. 

At  the  trial  of  a  Mrs.  Mackinnon  for  murder,  1823,  a  careful  observa- 
tion of  the  direction  of  a  stab  in  the  chest  clearly  proved  the  falsehood  of 
a  defence.    The  deceased  had  been  stabbed  with  a  knife,  and  on  an  in- 
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spection  of  the  body,  it  was  found  that  the  wound,  which  was  situated 
over  the  cartilage  of  the  second  left  rib,  penetrated  towards  the  left,  back- 
wards, and  very  much  downwards,  into  the  lungs.  On  the  part  of  the 
prosecution  it  was  alleged  that  the  prisoner  held  a  long  table-knife, 
dagger-wise,  and  struck  the  deceased  in  a  direction  downwards,  forwards, 
and  to  her  right  side.  The  prisoner  alleged  in  defence  that  she  merely 
held  the  knife  before  her,  sloping  upwards  to  deter  the  deceased  from 
attacking  her ;  that  he  stumbled  forward  and  fell  upon  the  point  of  the 
knife.  This  statement  was  in  some  measure  confirmed  by  the  bystanders. 
As  the  witnesses  on  both  sides  were  intoxicated,  the  important  medical 
fact  to  guide  the  jury  was  the  direction  of  the  wound.  This  was  wholly 
inconsistent  with  the  statement  of  the  prisoner,  but  in  accordance  with 
the  evidence  for  the  prosecution.    ('  Ed.  Month.  Jour.,'  Nov.,  1851,  p.  418.) 

Foreign  tribunals  in  questions  of  this  nature  have  taken  evidence  on 
the  stature  of  the  assailant  and  deceased,  as  an  aid  to  solve  the  question 
whether  a  stab  was  the  result  of  accident  or  homicide.  A  trial  took  place 
in  Rome  (Case  of  De  Lucca,  Rome,  Ap.,  1872)  in  which  during  a  quarrel 
between  the  Pope's  guards  and  some  soldiers,  one  of  the  former  fell  dead 
from  a  bayonet  wound  in  his  side  between  the  sixth  and  seventh  ribs. 
The  medical  evidence  showed  that  the  wound  took  a  horizontal  direction 
and  caused  death  by  dividing  the  vena  cava.  The  medical  witnesses 
called  for  the  prosecution  deposed  that  the  deceased  De  Lucca  was  more 
than  six  feet,  while  the  person  alleged  to  have  inflicted  the  stab  was  under 
five  feet,  in  height.  On  this  ground  they  alleged  that  if  wilfully  inflicted, 
a  bayonet  thrust  from  so  short  a  man  as  the  prisoner  must  have  taken  a 
decidedly  upward  direction  instead  of  a  horizontal  one.  They  seem  to 
have  forgotten  that  by  raising  his  musket  with  both  hands,  the  prisoner 
might  have  inflicted  a  stab  taking  either  a  horizontal  or  even  downward 
direction  in  spite  of  the  difference  of  stature.  The  evidence  rendered  it 
probable  that  the  deceased,  in  attempting  to  wrest  the  musket  from  the 
prisoner,  accidentally  drew  it  towards  him  and  inflicted  the  bayonet  wound 
on  himself.  The  prisoner  was  acquitted.  It  may  be  here  observed  that 
accidental  stabs  when  persons  are  standing  upright  are  commonly 
horizontal.  Watson  describes  the  case  of  a  man  who,  while  performing 
in  '  Rob  Roy,'  and  when  the  stage  was  obscured  by  smoke,  accidentally 
ran  forward  upon  the  bayonet  of  one  of  the  soldiers  and  thus  received  a 
horizontal  stab  in  the  chest,  from  which  he  died  in  a  few  seconds.  ('  On 
Homicide,'  p.  276.)  In  1858,  an  inquest  was  held  on  the  body  of  a  man 
who  had  died  from,  an  accidental  stab  under  the  following  circumstances. 
Lieut.  Clavering  and  a  friend  were  walking  late  at  night  near  Acton,  when 
they  were  attacked  by  the  deceased  who  was  intoxicated.  In  self-defence, 
Clavering  raised  a  sword-stick  which  he  carried ;  the  deceased  pulled  at 
it,  and  thus  unsheathed  it,  the  lieutenant  keeping  the  sword  pointed 
outwards.  The  deceased  fell,  but  it  was  not  known  at  the  time  that  he 
had  been  stabbed,  as  he  was  helplessly  intoxicated.  At  the  first  place 
where  there  was  a  light  on  the  road,  the  lieutenant  and  his  friend 
examined  the  sword,  and  they  saw  no  blood  upon  it.  The  drunken  man 
was  picked  up  dead ;  and  on  examination  it  was  found  that  he  had  died 
from  a  penetrating  wound  in  the  chest,  involving  the  heart.  It  com- 
menced on  the  outer  side  of  the  right  nipple,  was  seven  or  eight  inches 
long,  going  straight  across  the  chest  to  the  heart.  It  must  have  been 
given  or  received  when  the  deceased  was  standing  sideways.  The 
medical  witness  properly  admitted  that  this  direction  was  quite  consistent 
with  accident,  and  with  the  mode  in  which  the  lieutenant  and  his  friend 
had  stated  that  the  wound  had  been  inflicted.  The  only  unintelligible 
part  of  the  case  is  that  the  lieutenant  holding  a  sword,  point  outwards, 
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should  not  have  been  aware,  either  by  its  entrance  or  withdrawal,  that  it 
had  penetrated  a  human  body,  when  the  circumstances  were  such  as  to 
render  such  an  accident  highly  probable. 

In  Keg.  v.  Carver  (Guildford  Aut.  Ass.,  1870)  the  prisoner  was  charged 
with  the  murder  of  his  wife  by  stabbing  her  in  the  chest  with  a  knife. 
The  wound  was  between  the  fourth  and  fifth  ribs  of  the  left  side.  It  was 
four  inches  deep,  and  had  penetrated  to  the  heart.  It  caused  death  in 
two  or  three  minutes.  The  defence  was  that  the  deceased  rushed  at  the 
prisoner  while  he  was  holding  the  knife  in  his  hand.  The  direction  of 
the  wound  was  described  as  straight  or  transverse,  and  the  surgeon 
thought  it  might  have  been  caused  by  the  woman  rushing  on  the  knife  in 
the  manner  described.  As  to  the  precise  direction  of  the  wound,  the 
witness  said  it  was  rather  upwards  towards  the  heart.  There  were  other 
marks  of  violence  about  tbe  deceased,  showing  that  she  had  been  ill- 
treated,  and  there  was  evidence  of  the  prisoner  having  been  seen  to  strike 
her  about  the  time  at  which  she  was  wounded.  Upon  this  evidence  he 
was  convicted. 

A  remarkable  case  involving  a  similar  question  was  tried  at  the  Cent. 
Crim.  Court  (Beg.  v.  Davy,  July,  1871).  The  prisoner  was  charged  with 
the  manslaughter  of  Mr.  Moon  under  the  following  circumstances.  A 
fall  was  heard  in  the  dining-room,  and  on  persons  going  in  they  found 
the  deceased  on  the  floor,  dying  from  a  wound  in  his  chest.  The  prisoner 
said  in  answer  to  an  inquiry  : 
'  I  am  afraid  I  did  it,  but 
I  don't  know  how ;  it  must 
have  been  done  in  the  scuffle.' 
A  large  table-knife,  taken 
from  the  knife-box  on  the 
sideboard,  had  been  removed 
from  the  wound,  and  was 
lyiDg  within  the  fender. 
There  was  evidence  of  threats 
and  quarrelling  between  the 
parties,  but  the  defence  at 
the  trial  turned  mainly  on 
this  medical  question  :  '  Was 
the  wound  such  as  might 
have  resulted  from  accident 
during  a  scuffle,  or  did  it 
carry  with  it  clear  and  un- 
doubted proofs  of  design  ?  ' 
The  wound  penetrated  the 
left  side  of  the  chest  between 
the  sixth  and  seventh  ribs, 
reaching  and  wounding  the 
apex  of  the  heart,  and  was 
downwards,  forwards,  and 
inwards  in  one  uniform 
direction — straight  from  end 
to  end,  never  changing  its 
course.  The  obliquity  of 
the  ribs  allowed  of  its  reach- 
ing the  apex  of  the  heart.  There  was  not  the  slightest  upward  tendency  in 
the  direction  of  the  wound.  The  opinion  of  Savory  was  'that  the 
wound  must  have  been  inflicted  by  another  person  stabbing  the  deceased, 
and  that  it  was  caused  by  one  blow  given  with  considerable  force.'  He 


Side  view  of  the  ribs,  showing  the  direction  of  a  stab  traversing 
the  heart.   {Beg.  v.  Davy.~) 
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could  not  suggest  any  theory  satisfactory  to  himself  by  which  the  wound 
could  have  been  caused  accidentally.  Other  surgeons  gave  evidence  to 
the  same  effect. 

The  engraving  (fig.  96,  p.  549),  reduced  from  a  photog'raph,  shows  where 
the  knife  entered  between  the  ribs,  and  the  direction  which  it  took  from 
the  lower  margin  of  the  sixth  rib  at  the  side  to  the  lower  margin  of  the 
seventh  rib  in  front.  The  wound  in  the  skin,  which  is  here  removed, 
was  about  two  inches  further  back.  Its  exact  situation  is  indicated  by  a 
pin  projecting  from  the  under  edge  of  the  sixth  rib. 

The  counsel  who  defended  the  prisoner  made  the  suggestion  that  1  two 
medical  men  might  come  to  different  conclusions  as  to  the  course  such  a 
wound  took.'  Savory  believed  it  was  impossible  that  the  body  of  Moon 
had  fallen  on  the  knife  and  so  inflicted  the  wound.  He  could  not  account 
for  the  wound  in  that  way.  He  would  not  swear  unconditionally  that 
it  was  impossible,  because  his  judgment  might  err,  but  he  believed  it  to 
be  impossible  ;  and,  he  said,  the  wound  being  from  above  downwards,  the 
pressure  must  have  come  from  above,  whereas  in  the  case  of  a  falling 
body  the  pressure  would  come  from  below.  For  the  defence  four  surgeons 
were  called,  who  thought  the  wound  might  have  been  caused  by  the 
deceased  in  pulling  down  the  knife  upon  himself  during  a  struggle  with 
the  prisoner.  One  believed  that  the  knife  might  have  been  driven  into 
the  apex  of  the  heart  by  a  fall.  An  appeal  to  the  jury  to  acquit  the 
prisoner  on  the  ground  of  the  conflicting  opinions  expressed  in  the  case, 
and  the  difficulty  which  the  jury  must  necessarily  experience  in  seeing 
their  way  to  a  verdict  of  guilty,  failed.  There  is  every  reason  to  think 
that  the  view  of  this  case  expressed  by  Savory,  namely,  that  this  wound, 
from  its  situation,  direction,  and  depth,  was  the  result  of  an  act  of 
deliberate  stabbing,  and  that  no  accident  could  reasonably  explain  it,  is  a 
correct  one.  The  firmness  and  decision  with  which  he  gave  his  evidence 
is  worthy  of  imitation  on  all  similar  occasions.  No  case  of  this  kind  is 
ever  likely  to  come  before  a  Court  of  Law  in  which  there  will  not  be 
conflicting  medical  opinions,  and  if  such  a  conflict  is  to  be  made  a  ground 
for  the  discharge  of  persons  accused  of  these  serious  crimes,  there  will  be 
no  convictions. 

In  Beg.  v.  Malony  (C.  C.  O,  Sept.,  1861),  in  which  a  man  was  convicted 
of  the  murder  of  his  wife  by  stabbing  her  in  the  neck,  the  direction  of 
the  wound  was  not  consistent  with  the  testimony  of  a  witness  upon 
whose  evidence  the  case  chiefly  rested.  The  medical  witness  stated  that 
the  stab  followed  the  line  of  the  axis  of  the  shoulder,  commencing  above 
the  collar-bone  on  the  left  side,  and  passed  perpendicularly  downwards 
into  the  chest.  It  caused  almost  immediate  death.  The  prisoner  stated 
that  his  wife  had  inflicted  the  wound  on  herself  and  had  then  thrown 
the  knife  away  (it  was  found  sticking  by  the  blade  upright  in  the  floor). 
There  was  blood  upon  the  hands  of  the  prisoner  and  upon  his  clothes. 
The  medical  witness  admitted  it  was  possible  that  the  deceased  might 
have  produced  this  wound  on  herself,  and  in  answer  to  a  question  by  the 
judge  (Byles,  J.),  he  thought  it  •probable.  At  the  trial,  a  witness  came 
forward  and  swore  that  he  saw  the  prisoner  stab  the  woman,  but  he  gave 
no  information  to  the  police,  nor  said  anything  about  the  matter.  He 
was  asked  what  sort  of  stab  it  was  that  he  saw  the  man  give  to  the 
woman.  '  The  witness  made  a  forward  thrust  with  his  right  arm  ;  '  but  a 
wound,  such  as  that  described  by  the  surgeon,  could  have  been  produced 
only  by  a  downward  thrust,  the  hand  and  arm  being  considerably  raised. 
The  medical  witness  was  not  further  examined  on  this  point,  and  on  the 
direct  testimony  the  prisoner  was  convicted  of  murder.  It  is  a  new 
feature  in  cases  of  this  kind  to  have  the  question  of  probability  introduced. 
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When  a  medical  witness  has  admitted  that  the  wound  may  have  been 
self-inflicted,  he  has  gone  as  far  as  professional  knowledge  will  admit. 
The  question  of  probability  must  be  solved,  if  at  all,  by  the  other  circum- 
stances of  the  case.  In  Reg.  v.  Cogan  (C.  C.  C,  Sept.,  1861),  a  case  in 
which  a  man  was  charged  with  the  murder  of  his  wife  by  cutting  her 
throat,  the  wound  was  eight  inches  long.  It  commenced  at  the  centre  of 
the  back  of  the  neck  on  the  right  side,  passed  downwards  and  forwards 
on  this  side  of  the  neck  across  the  throat  to  the  middle  of  the  left  collar- 
bone. It  was  a  very  deep  wound ;  it  divided  the  windpipe,  all  the  prin- 
cipal arteries  of  the  neck,  as  well  as  the  muscles,  and  even  went  into  the 
cervical  vertebrae.  The  deceased  probably  did  not  move  after  receiving 
it.  A  bloody  razor  was  found  six  feet  from  the  body,  and  there  was  a 
pool  of  blood  near  this  spot,  while  there  were  marks  on  the  window- 
shutter,  produced  by  the  spurting  of  blood  from  the  blood-vessels,  in  the 
position  in  which  deceased's  body  was  lying.  There  were  fresh  cuts  upon 
the  left  hand  of  the  deceased,  such  as  would  be  caused  by  her  grasping 
some  sharp  instrument.  The  medical  witness  would  not  say  it  was 
impossible,  but  he  thought  it  highly  improbable  that  deceased  could  have 
produced  this  wound  on  herself.  The  prisoner,  who  had  a  slight  wound 
in  his  throat,  stated  that  this  had  been  caused  by  his  wife,  who  had 
afterwards  destroyed  herself.  It  was  proved,  however,  that  no  blood  had 
been  effused  at  the  spot  where  he  said  this  wound  had  been  inflicted  by 
her.  He  was  convicted.  Such  a  wound  as  this  could  have  been  produced, 
if  at  all,  only  by  the  left  hand  of  the  deceased ;  its  situation,  direction, 
and  extent,  were  more  consistent  with  homicide  than  suicide,  and  the 
latter  appears  to  have  been  clearly  negatived  by  the  facts — 1,  that  the 
deceased  had  bled  in  two  places,  while  death  must  have  been  almost 
instantaneous  ;  2,  that  the  weapon  was  found  at  a  distance  from  the  body ; 
and  3,  that  the  left  hand  of  deceased  was  much  cut,  which  could  be 
explained  only  by  the  theory  that  she  had  endeavoured  to  protect  her 
throat  when  attacked. 

The  presence  of  several  wounds. — In  suicides,  commonly  one  wound  only 
is  seen,  namely,  that  which  has  destroyed  life,  and  the  presence  of  several 
wounds  on  the  body,  or  the  marks  of  several  attempts  around  the  principal 
wound,  have  been  considered  to  furnish  presumptive  evidence  of  murder. 
But  any  inferences  of  this  kind  must  be  cautiously  drawn,  since  not  only 
may  a  murderer  destroy  his  victim  by  one  wound,  but  a  suicide  may  inflict 
many,  or  leave  the  marks  of  several  attempts  before  he  succeeds  in  his 
purpose.  A  case  is  reported  in  which  a  man,  labouring  under  mania, 
attempted  to  destroy  himself.  Besides  many  wounds  on  the  forearm,  neck, 
and  face,  which  disfigured  him,  there  were  twenty- two  in  front  of  his 
■chest.  One  of  these  had  traversed  the  heart,  producing  death  after  some 
hours,  by  causing  effusion  of  blood.  ('  Lancet,'  1839,  II.  p.  605.)  In  wounds 
of  the  throat,  owing  either  to  ignorance  of  the  situation  of  vital  parts,  or 
to  tremulousness  of  the  hand,  a  suicide  often  produces  one  or  more  incisions 
of  greater  or  less  extent  near  that  which  has  destroyed  life.  This  is  espe- 
cially the  case  when  the  instrument  happens  to  lodge  in  the  first  instance 
«on  the  cartilages  of  the  larynx.  The  same  remark  applies  to  suicidal  stabs 
when  the  point  of  a  weapon,  in  being  directed  against  the  chest,  comes  first 
in  contact  with  the  ribs  or  their  cartilages.  With  respect  to  the  throat, 
many  cases  might  be  cited  in  which  two,  three,  and  even  six  or  more 
incisions  have  been  made  in  this  part  by  suicides  before  they  have  succeeded 
in  destroying  themselves.  A  case  occurred  to  Handyside  ('  Ed.  Med.  and 
Surg.  Jour.,'  Jan.,  1838,  p.  209),  in  which  a  medical  man  destroyed  himself 
by  inflicting  several  wounds  on  his  throat.  An  incision  was  found  on  each 
iside  of  the  neck,  just  below  the  angle  of  the  jaw,  and  in  the  hollow  behind 
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it.  They  were  irregular  in  form,  and  bore  the  character  of  deep  stabsi. 
The  only  important  vessel  divided  was  the  internal  jugular  vein  on  the 
right  side ;  but  nevertheless,  a  large  quantity  of  blood  was  lost,  and  this- 
was  no  doubt  the  cause  of  death.  The  case  is  in  many  points  of  view 
singular,  for  such  wounds  have  perhaps  never  before  been  described  in  cases 
of  suicide.  It  would  appear  that  the  deceased  was  ambidextrous,  and  that 
the  wound  on  each  side  of  the  neck  was  inflicted  by  the  hand  of  the 
opposite  side.  The  following  case  occurred  in  London  in  1839.  A  lady, 
who  had  been  for  several  days  in  a  desponding  state,  was  found  one  morning 
dead  in  her  bed  in  a  sitting  posture.  On  examination,  two  very  deep  and 
extensive  wounds,  which  had  divided  the  principal  blood-vessels,  were 
perceived  on  the  right  side  of  the  neck.  There  were  two  penknives  on  the. 
bed  covered  with  blood.  From  the  situation  and  other  characters  of  the 
wounds,  it  was  inferred  that  they  must  have  been  inflicted  with  the  left 
hand,  although  nothing  satisfactory  could  be  ascertained  on  this  point. 
The  husband  and  son  slept  in  the  adjoining  room.  There  was  no  doubt 
that  this  was  a  case  of  suicide,  although  it  is  singular  that  two  deep  wounds 
should  have  been  found  thus  inflicted  by  two  different  weapons  on  the 
right  side  of  the  neck,  in  the  case  of  a  person  who  was  not  known  to  be 
left-handed. 

The  number  and  nature  of  the  wounds  on  these  occasions  generally  lead 
to  a  strong  suspicion  of  murder.  In  1859,  a  woman,  jet.  60,  was  one  morn- 
ing found  dead  with  severe  wounds  on  the  back  and  front  of  her  neck,, 
apparently  made  as  if  in  an  attempt  at  decapitation.  She  was  seen  alive 
three-quarters  of  an  hour  before,  and  the  only  person  in  the  house  was  her 
husband,  an  aged,  feeble  man.  A  large  table-knife  newly  sharpened  was 
found  near  the  body.  When  examined  by  Lucas,  the  following  injuries 
were  observed.  In  front  there  was  an  incised  wound  across  the  throat, 
four  inches  long,  from  about  half  an  inch  on  the  right  side  of  the  middle 
line  towards  the  left  ear,  dividing  the  large  muscles  on  the  left  side  of  the 
neck,  and  the  left  internal  jugular  vein,  which  was  gaping.  The  mark  of 
the  cutting  instrument  was  very  distinct  on  the  cartilages  of  the  neck, 
extending  rather  obliquely  down  from  right  to  left.  On  the  back  of  the 
neck  there  was  a  deep  gaping  wound,  extending  horizontally  from  the  right 
ear  to  the  angle  of  the  jaw  on  the  left  side,  passing  down  between  the  third 
and  fourth  vertebrae,  laying  the  spinal  marrow  bare ;  there  was  a  slight 
abrasion  on  the  surface  of  the  cord,  which  might  have  been  accidentally 
produced  during  the  examination.  A  second  cut  was  found  passing  between 
the  second  and  third  vertebras,  also  extending  to  the  spinal  cord.  The  skin 
showed  marks  of  several  incisions,  the  muscles  being  mangled  by  repeated 
cuttings ;  the  edges  of  the  bones  were  rough,  and  one  slice  of  bone  about 
the  size  of  a  shilling  lay  almost  detached  in  the  wound.  The  wound  in 
front  was  separated  from  the  one  behind  by  about  half  an  inch  of  skin. 
There  were  no  marks  of  violence  on  the  hands  or  on  any  other  part  of  the 
body.  The  evidence  at  the  inquest  proved  that  the  son  had  left  the  house 
before  the  time  of  the  woman's  death,  and  that  she  had  spoken  to  the 
neighbours  and  her  husband  in  a  desponding  manner  a  few  days  before 
the  event.  The  evidence  was  generally  in  favour  of  the  deed  being  suicidal- 
It  was  satisfactorily  established  that  the  husband  and  wife  had  lived  oa 
good  terms,  and  no  motive  for  his  perpetrating  such  an  act  could  be 
suggested.  A  verdict  of  '  wilful  murder  against  some  person  unknown  *  was. 
returned.  These  wounds  might  have  been  inflicted  by  the  deceased  on 
herself  with  her  left  hand,  probably  in  her  attempt  to  cut  off  her  head. 
The  wounds  at  the  back  of  the  neck  were  inflicted  first,  while  the  principal 
wound — that  which  proved  fatal  by  the  division  of  the  jugular  vein — 
was  inflicted  last.    The  woman  had  been  for  some  time  in  a  desponding 
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state,  and  on  the  evening  before  the  event  she  had  been  observed  by  her 
husband  to  pass  a  knife  with  her  left  hand  across  the  back  of  her  neck  as 
if  she  was  contemplating  suicide.  There  was  not  the  slightest  proof  o£ 
homicide. 

The  number,  situation,  and  direction  of  the  wounds  found  on  a  dead 
body  may  be  inconsistent  with  the  theory  of  a  suicidal  origin.  A  woman 
was  found  dead  at  New  York  in  1839,  and  there  were  many  wounds  upon 
her  body.  The  husband  was  suspected  of  having  killed  his  wife,  but 
he  asserted  that  she  had  destroyed  herself.  This  defence,  however,  was 
shown  to  be  inconsistent  with  the  medical  facts.  Three  physicians  who 
examined  the  body  deposed  that  there  were  eleven  stabs,  eight  on  and 
about  the  left  side  of  the  thorax,  one  of  which  had  penetrated  the  peri- 
cardium, and  divided  the  trunk  of  the  pulmonary  artery  at  its  origin  ;  and 
the  others  were  on  the  back,  near  the  left  scapula.  It  was  considered  to 
be  quite  impossible  that  these  last-mentioned  wounds  could  have  been  pro- 
duced by  the  deceased,  and  there  was  every  reason  to  suppose  that  the 
stabs  in  front  and  at  the  back  had  been  inflicted  at  the  same  time  by  an 
assassin.  In  acts  of  murder  perpetrated  by  lunatics  or  persons  labouring 
under  delirium  tremens,  it  is  usual  to  find  a  large  number  of  wounds  on 
the  body  of  the  person  attacked.  In  a  case  at  York,  in  1871,  a  man  in 
a  fit  of  delirium  tremens  killed  his  wife  by  cutting  and  stabbing  her. 
Procter  found  on  the  body  of  the  deceased  fifty-six  wounds,  of  which  some 
were  of  a  nature  inconsistent  with  the  theory  of  self -infliction.  The  object 
with  such  criminals  is  apparently  not  merely  to  kill,  but  to[mangle  the  body 
of  the  victim. 

The  use  of  several  weapons. — In  general,  suicides,  when  foiled  in  a  first 
attempt,  continue  to  use  the  same  weapon;  but  sometimes,  after  having, 
made  a  severe  incision  in  the  throat,  they  will  shoot  themselves,  or  adopt 
some  other  method  of  self-destruction.  These  cases  can  only  appear  com- 
plicated to  those  who  are  unacquainted  with  the  facts  relative  to  self- 
murder.  Neither  the  presence  of  several  wounds  by  the  same  kind  of 
weapon,  nor  of  different  wounds  by  different  weapons,  can  be  considered  of 
itself  to  furnish  any  proof  of  the  act  having  been  homicidal.  One  instance 
has  been  already  related,  in  which  a  lunatic,  in  committing  suicide,  inflicted 
thirty  wounds  upon  his  head  (p.  536).  In  a  case  of  murder,  when  many 
wounds  are  found  on  a  dead  body,  it  may  happen  that  the  situation  or 
direction  of  some  will  be  incompatible  with  the  idea  of  a  suicidal  origin, 
Thus  a  stab  or  cut  may  be  close  to  a  contusion  or  contused  wound,  and 
although  a  fall  or  other  accident  might  account  for  the  latter,  the  former 
would  indicate  violence  separately  inflicted. 

Two  or  more  mortal  wounds. — When  we  find  several  wounds  on  the  body 
of  a  suicide,  it  generally  happens  that  one  only  bears  about  it  a  mortal 
character,  namely,  that  which  has  caused  death.  On  this  account  it  has 
been  asserted  by  some  medical  jurists  that  when  two  mortal  wounds  are 
found  upon  a  body,  and  particularly  if  one  of  them  is  of  a  stunning  or 
stupefying  tendency  {i.e.  affecting  the  head),  they  must  be  considered  in- 
compatible with  suicide.  An  inference  of  this  kind  can  be  applied  to  those 
cases  only  in  which  the  two  wounds,  existing  on  different  parts  of  the  body, 
were  likely  to  prove  immediately  fatal.  It  must,  however,  be  borne  in 
mind,  that  all  suicides  do  not  immediately  perish  from  wounds  which  are 
commonly  termed  mortal :  on  the  contrary,  they  have  often  the  power  to 
perform  acts  of  volition  and  locomotion,  which  might  by  some  be  deemed 
wholly  incompatible  with  their  condition.  It  is  difficult  to  say  whether  one 
wound  was  likely  to  destroy  life  so  rapidly  as  to  render  it  impossible  for 
the  person  to  have  inflicted  another  upon  himself ;  but  when  there  are 
several  distinct  incisions  on  the  throat,  each  involving  important  blood- 
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vessels,  there  is  good  reason  to  infer  that  they  have  resulted  from  an  act 
of  murder.  There  are  no  rules  by  which,  in  unknown  cases,  the  in- 
stantaneous mortality  of  wounds  can  be  accurately  determined — a  fact 
which  will  be  apparent  hereafter,  from  a  description  of  wounds  of  the 
head,  heart,  and  throat. 

It  is  not  possible  to  say,  from  the  mere  discovery  of  marks  of  contusion 
or  injury  on  the  head,  that  the  deceased  must  have  necessarily  laboured 
under  insensibility  or  concussion,  and  have  therefore  been  afterwards 
unable  to  inflict  any  other  wound  upon  himself.  Injuries  of  the  head 
are  attended  with  most  singular  anomalies  in  this  respect.  One  person 
will  be  rendered  insensible  and  powerless  by  a  blow  which  may  leave 
scarcely  any  appreciable  marks ;  while  another  will  be  able  to  walk  and 
exert  himself  when  the  skull  has  been  fractured  and  depressed,  blood 
•effused,  and  even  when  a  portion  of  brain  has  been  lost :  in  short,  the 
appearances  may  be  such  as  to  induce  many  surgeons  to  express  an  opinion 
that  death  must  have  taken  place  instantaneously.  It  is  quite  right  that  a 
medical  jurist  should  be  fully  prepared  for  the  occurrence  of  such  anomalous 
cases  ;  but  a  strong  suspicion  of  homicide  may  fairly  exist  when,  besides 
marks  of  great  injury  to  the  head,  a  severe  cut  or  stab  is  found  on  the 
body.  A  man  is  not  likely  to  cut  or  stab  himself  after  having  sustained 
severe  violence  to  the  head ;  but  he  may  retain  the  power  of  precipitating 
himself  from  an  elevated  spot,  and  thereby  of  producing  great  injury  to  the 
head,  after  having  previously  attempted  to  cut  his  throat  or  stab  himself. 
(' Vierteljahrsschrift,'  1871,  2,  216.) 

A  man  was  found  lying  dead  in  a  street  in  a  low  quarter  of  London, 
with  his  skull  severely  fractured,  and  his  throat  cut.  The  evidence 
adduced  at  the  inquest  satisfactorily  showed  that  the  deceased  had  at- 
tempted suicide  by  cutting  his  throat  in  his  bedroom,  and  had  then 
thrown  himself  out  of  the  window,  by  which  the  fracture  and  other  severe 
contusions  had  been  produced.  Had  his  body  been  thus  discovered  in  a 
lonely  and  sequestered  spot,  the  medical  presumption  would  certainly  have 
been  in  favour  of  murder.  A  similar  remark  may  be  made  in  reference  to 
the  following  case,  which  occurred  in  1872.  A  man  stabbed  himself  in  the 
chest  with  a  sharp  instrument  like  a  dagger,  and  then  threw  himself  from 
a  window  forty  feet  from  the  ground.  On  examining  his  body  the  weapon 
was  still  sticking  in  the  wound.  It  had  penetrated  the  chest  to  the  depth 
of  six  inches.  Cases  of  this  description  are  usually  determined  by  circum- 
stantial evidence.  In  the  following  instance  there  could  be  no  doubt  of 
homicide.  A  woman  was  found  dead  nearly  twelve  months  after  she  was 
first  missed.  Her  body  was  clearly  identified.  A  handkerchief  was  drawn 
tightly  round  the  neck,  and  a  wound  from  a  pistol- ball  was  traced  through 
the  left  side  of  the  chest,  passing  out  at  the  right  orbit ;  and  three  other 
wounds  were  found,  one  of  which  had  entered  the  heart,  and  all  of  which 
had  been  made  with  a  sharp  instrument.  The  prisoner  charged  with  the 
crime  alleged  that  th  e  deceased  had  committed  suicide — but  the  variety  of 
the  means  and  the  instruments  employed  to  produce  death,  as  well  as  the 
fact  that  the  gun-shot  wound  in  the  head,  the  stab  in  the  heart,  and  the 
act  of  strangulation  were  individually  sufficient  to  account  for  speedy 
death,  left  no  doubt  that  this  was  an  act  of  murder.  (Bex  v.  Oorder,  Bury 
-Sum.  Ass.  1828.    Will's  '  Circ.  Evidence,'  p.  237.) 

Wounds  produced  simultaneously  or  at  different  times. — When  several 
wounds  are  found  on  a  dead  body,  the  question  is  frequently  asked, — 
WJiich  was  first  received  ?  If  one  is  what  is  commonly  termed  mortal,  and 
the  others  not,  it  is  probable  that  the  latter  were  first  inflicted.  This 
'remark  applies  both  to  cases  of  homicide  and  suicide ;  but  it  is  apparent 
that  when,  in  a  murderous  assault,  a  person  has  been  attacked  by  several 
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^assailants  at  once,  the  wounds  may  have  been  simultaneously  produced. 
This  is,  however,  a  question  to  which  it  is  not  easy  to  give  a  specific 
answer.  Bach  case  must  be  decided  from  the  special  circumstances  attend- 
ing it ;  and  in  most  instances,  unless  some  direct  evidence  is  forthcoming, 
a  medical  opinion  can  be  little  more  than  conjectural.  This  question  is 
almost  always  put  in  a  Court  of  law  ;  and  a  witness  should  at  least  prepare 
himself  to  meet  it,  by  a  proper  examination  of  the  medical  circumstances 
•of  the  case. 

The  case  of  Beg.  v.  Spider  (Berks  Lent  Ass.,  1846)  affords  an  illustra- 
tion of  the  importance  of  examining  wounds  minutely,  as  well  as  the 
locality  where  a  dead  body  is  found,  when  it  is  suggested  that  death  has 
been  caused  by  accident.  The  prisoner  was  charged  with  the  murder  of 
his  wife,  and  the  evidence  against  him  was  chiefly  circumstantial.  The 
deceased  was  found  dead  at  the  foot  of  a  stair,  as  if  she  had  accidentally 
fallen  backwards.  The  parietal  bone  was  fractured,  and  the  fracture  had 
extended  to  the  base  of  the  skull.  The  brain  was  lacerated,  and  there  was 
great  effusion  of  blood.  The  second  vertebra  of  the  neck  was  fractured, 
and  the  spinal  marrow  torn  through.  These  injuries  were  quite  sufficient 
to  account  for  death,  and  had  they  existed  alone,  there  might  have  been  no 
reason  to  charge  the  husband  with  the  murder.  But  there  was  a  recent 
wound  on  each  side  of  the  temple,  partly  lacerated  and  partly  bruised,  and 
a  branch  of  the  right  temporal  artery  had  been  divided — this  injury  having 
been  inflicted,  apparently,  with  a  pointed  blunt  instrument.  There  were 
marks  of  blood  on  the  wall  at  the  top  of  the  staircase,  and  a  pointed  stone, 
covered  with  blood,  was  found  near  to  the  body.  It  was  therefore  obvious, 
as  the  deceased  had.  fallen  on  the  summit  of  the  head,  that  the  injuries  to 
the  two  temples  laterally,  could  not  have  been  accidentally  produced  during 
the  fall,  for  there  was  no  projecting  body  against  which  she  could  have 
struck  in  her  descent  to  produce  them  ;  and  when  the  force  of  the  fall  had 
been  spent  on  the  head,  her  body  could  not  have  rolled  over  so  as  to  pro- 
duce punctured  and  lacerated  wounds  on  both  temples.  All  the  facts 
tended  to  show  that  a  murderous  assault  had  been  made  upon  her  at  the 
top  of  the  stair,  and  that  she  had  afterwards  fallen,  or  had  been  pitched 
headlong  backwards.  The  injuries  received  previously  to  the  fall  might 
have  stunned  her,  and  might  not  have  sufficed  to  account  for  death ;  but 
their  nature  and  situation  furnished  strong  proof  that  they  could  not  have 
arisen  from  any  accidental  causes  operating  simultaneously,  and  that  they 
were  neither  of  accidental  nor  suicidal  origin.  The  prisoner  was  convicted. 
('  Med.  Gaz.,'  vol.  37,  p.  610.) 

If  several  wounds  have  been  inflicted  through  the  dress,  an  examination 
of  this  may  sometimes  suffice  to  show  which  was  first  received.  A  man, 
in  struggling  with  an  assailant,  received  three  stabs  with  a  knife — two  on 
■the  left  elbow,  and  the  third  in  the  back.  The  latter  was  at  about  the 
level  of  the  eighth  rib,  was  vertical  to  the  chest,  and  had  clean  edges. 
The  lower  margin  was  obtuse — the  upper  acute ;  hence  it  was  evident 
that  the  cutting  edge  of  the  weapon  had  been  directed  upwards.  It  had 
traversed  the  left  lung  and  the  heart,  and  had  caused  immediate  death.  It 
was  obvious,  on  examination,  that  this  mortal  wound  had  been  first  received, 
and  the  stabs  at  the  elbow  inflicted  subsequently.  These  two  stabs,  which 
were  slight,  had  divided  the  cloth  coat  and  shirt,  and  had  only  grazed  the 
skin,  so  that  no  blood  had  been  effused.  But  the  edges  of  the  cuts  in  the 
cloth  coat  and  shirt  were  stained  with  blood ;  hence  it  was  evident  that 
they  must  have  been  produced  by  a  weapon  already  rendered  bloody  by 
a  previous  wound.  The  iact  was  of  some  importance  in  the  case,  and  the 
correctness  of  the  medical  opinion  was  confirmed  by  the  evidence  at  the 
judicial  inquiry.    ('Ann.  d'Hyg.,'  1847,  1,  461.) 
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CHAPTER  38. 

EVIDENCE  FROM  CIRCUMSTANCES — MEDICAL  QUESTIONS — VALUE  OP  CIRCUMSTAN- 
TIAL EVIDENCE — THE  POSITION  OP  THE  BODY — OP  THE  WEAPON — THE  WEAPON 
OR  OTHER  ARTICLE  FOUND  IN  THE  HAND  OP  THE  DECEASED — EVIDENCE  FROM 
BLOOD,  HAIR,  AND  OTHER  SUBSTANCES  ON  WEAPONS — HUMAN  AND  ANIMAL 
HAIR — MARKS  OP  BLOOD  ON  CLOTHING  AND  FURNITURE — NO  BLOOD  ON  THE 
ASSAILANT — EVIDENCE  FROM  WADDING  AND  PROJECTILES — EXAMINATION  OP 
FIRE-ARMS — BLOOD  ON  THE  DECEASED — BLOOD  ON  THE  ASSAILANT — EVIDENCE 
FROM  THE  FORM  AND  DIRECTION  OF  SPOTS  OF  BLOOD. 

Evidence  from  circumstances. — In  pursuing  the  examination  of  the  question 
respecting  the  homicidal  or  suicidal  origin  of  wounds,  the  attention  of  the 
reader  may  he  called  to  the  force  of  evidence  which  is  sometimes  derived 
from  the  circumstances  under  which  the  body  of  a  person  dead  from 
wounds  is  discovered.  It  may  be  said  that  this  is  a  subject  wholly  foreign 
to  the  duties  of  a  medical  jurist,  but  the  author  cannot  adopt  this  view. 
There  are  few  in  the  profession  who,  when  summoned  to  aid  justice  in  the 
detection  of  crime,  do  not  seek  for  circumstances  by  which  to  support  the 
medical  evidence  required  of  them.  A  practitioner  would  certainly  be  wrong 
to  base  his  professional  opinion  exclusively  on  these  circumstances,  but  it  is 
scarcely  possible  for  him  to  avoid  drawing  an  inference  from  them  as  they 
fall  under  his  observation.  His  evidence  may  be  of  itself  weak  and  in- 
sufficient to  support  the  charge  against  an  accused  party ;  in  such  a  case 
if  any  suspicious  circumstances  have  come  to  his  knowledge,  he  may  be 
often  unconsciously  induced  to  attach  greater  importance  to  the  medical 
facts  than  he  is  justified  in  doing.  In  short,  he  may,  through  a  feeling  of 
prejudice,  which  it  is  not  always  easy  to  avoid,  give  an  undue  force  to  the 
medical  evidence.  But  if  a  proper  degree  of  caution  is  used  in  drawing 
inferences,  and  the  circumstances  are  not  allowed  to  create  a  prejudice  in 
his  mind  against  the  accused,  a  practitioner  is  bound  to  observe  and  record 
them ;  for,  being  commonly  the  first  person  called  to  the  deceased,  many 
facts  capable  of  throwing  an  important  light  on  the  case  would  remain 
unnoticed  or  unknown,  but  for  his  a£tention  to  them.  The  position  of  a 
dead  body,  the  distance  at  which  a  knife  or  pistol  is  found,  the  direction 
of  the  instrument,  whether  situated  to  the  right  or  left  of  the  deceased, 
the  marks  of  blood  or  wounds  about  the  person,  or  of  blood  on  the  clothes 
or  furniture  of  the  apartment,  are  facts  which  may  assist  materially  in 
developing  the  real  nature  of  a  case,  and  in  giving  force  to  a  medical 
opinion.  Many  of  these  circumstances  can  fall  under  the  notice  of  him 
only  who  is  first  called  to  the  deceased ;  and,  indeed,  if  observed  by  another,, 
no  advantage  could  be  taken  of  them,  except  from  the  interpretation  of  a 
medical  man. 

In  the  case  of  Davidson,  who  was  tried  for  murder  (Aberdeen  Spring 
Court  of  Just.,  April,  1855),  the  origin  of  certain  wounds  on  the  head  of 
the  deceased  turned  on  the  question  of  the  presence  or  absence  of  nails  at 
the  head  of  a  bed.  On  this  occasion  Lord  Deas,  the  judge,  remarked : 
'  A  medical  man  when  he  sees  a  dead  body  should  notice  everything.' 
There  was  reason  to  believe  that  some  nails  had  been  driven  into  the 
head  of  the  bed  subsequently  to  the  infliction  of  the  violence,  so  as  to 
give  the  appearance  of  the  wounds  having  resulted  from  accident.  There 
was  some  medical  evidence  in  support  of  the  view  of  their  accidental 
origin  ;  but  according  to  Ogston  there  was  no  blood  on  the  bedstock 
where  the  nails  were  represented  to  have  been  :  and  as  the  woman  had 
died  from  bleeding,  this  was  not  likely  to  have  escaped  being  stained  with 
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blood,  if  the  wounds,  as  alleged  for  the  defence,  had  really  been  produced 
•by  the  nails.  In  his  opinion,  too,  the  nails  would  not  have  accounted  for 
the  wounds  on  the  temple  as  the  result  of  any  accident.  The  whole  of 
the  difficulty  in  this  case  appears  to  have  arisen  from  want  of  proof  that 
■there  were  no  nails  in  the  bedstock  when  the  woman  was  found  dead.  The 
prisoner  was  discharged  on  a  verdict  of  'not  proven.' 

Among  the  questions  which  present  themselves  on  these  occasions  are 
the  following : — Is  the  position  of  a  wounded  body  that  which  a  suicide 
could  have  assumed  ?  Is  the  distance  of  a  weapon  from  the  body  such  as  to 
render  it  improbable  that  it  could  have  been  placed  there  by  the  deceased  ? 
— In  answering  either  of  these  questions,  it  is  necessary  to  take  into  con- 
sideration the  extent  of  the  wound,  and  the  time  at  which  it  probably 
proved  fatal.  Again,  it  may  be  inquired — Has  the  deceased  bled  in  more 
places  than  one  ?  Are  the  streams  of  blood  all  connected  ?  Are  there  any 
marks  of  blood  on  his  person  or  clothes,  which  he  could  not  well  have 
produced  himself  ?  Are  there  any  projecting  nails  or  other  articles  which 
might  account  for  wounds  on  the  body  as  the  result  of  accident?  These 
are  questions,  the  answers  to  which  may  materially  affect  the  case  :  hence 
a  practitioner,  in  noticing  and  recording  the  circumstances  involved  in 
them,  ought  to  exercise  due  caution.  '  The  consideration  of  the  nature  of 
circumstantial  evidence,' observes Starkie,  'and of  the  principles  on  which 
it  is  founded,  merits  the  most  profound  attention.  It  is  essential  to  the 
well-being  at  least,  if  not  to  the  very  existence  of  civil  society,  that  it 
should  be  understood  that  the  secrecy  with  which  crimes  are  committed 
will  not  insure  impunity  to  the  offender.  At  the  same  time  it  is  to  be 
emphatically  remarked  that,  in  no  case  and  upon  no  principle,  can  the 
policy  of  preventing  crime  and  protecting  society  warrant  any  inference 
which  is  not  founded  on  the  most  full  and  certain  conviction  of  the  truth 
of  the  fact,  independently  of  the  nature  of  the  offence  and  of  all  extrinsic 
considerations  whatever.  Circumstantial  evidence  is  allowed  to  prevail  to 
the  conviction  of  an  offender,  not  because  it  is  necessary  and  politic  that  it 
should  be  resorted  to,  but  because  it  is  in  its  own  nature  capable  of  pro- 
ducing the  highest  moral  degree  of  certainty  in  its  application.  Fortunately 
for  the  interests  of  society,  crimes,  especially  those  of  great  enormity  and 
■violence,  can  rarely  be  committed  without  affording  vestiges  by  which  the 
offender  may  be  traced  and  ascertained.  The  very  measures  which  he 
adopts  for  his  security  not  unfrequently  turn  out  to  be  the  most  cogent 
arguments  of  guilt.  On  the  other  hand,  it  is  to  be  recollected  that  this  is 
a  species  of  evidence  which  requires  the  utmost  degree  of  caution  and 
vigilance  in  its  application.  Several  of  the  above  questions  arose  on  the 
occasion  of  the  trial  of  the  brothers  Peltzer  at  Brussels,  in  1882,  for  the 
murder  of  M.  Bernays. 

The  rule  respecting  the  admissibility  of  this  kind  of  evidence  applies  to 
circumstances  of  a  medical,  as  well  as  those  which  are  of  a  physical  or 
moral  kind.  Medical  circumstances,  when  properly  observed  and  inter- 
preted, are  often  of  the  highest  importance.  In  order  to  convict  an  accused 
person  on  circumstantial  evidence,  the  facts  proved  in  the  case  should  be 
consistent  with  his  guilt,  and  be  utterly  inconsistent  with  his  innocence  ; 
■or,  in  the  language  of  a  judge,  a  certain  number  of  material  facts 
should  be  incontestably  proved  in  the  case,  which  are  quite  inconsistent 
with  the  innocence  of  the  prisoner.  These  facts  should  be  such  as  to 
render  it  impossible  in  the  minds  of  the  jury  that  any  one  but  the  prisoner 
could  have  committed  the  murder.  Alderson,  B.,  in  charging  a  jury  to 
this  effect,  made  an  observation  in  reference  to  circumstantial  evidence 
which  should  be  remembered  by  medical  witnesses.  He  pointed  out  to 
them  the  '  proneness  of  the  human  mind  to  distort  the  facts  in  order  to 
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establish  such  a  proposition  (the  guilt  of  the  prisoner),  forgetting  that 
a  single  circumstance  which  is  inconsistent  with  such  a  conclusion  is  of 
more  importance  than  all  the  rest,  inasmuch  as  it  at  once  destroys  the 
hypothesis  of  guilt.' 

There  are  many  cases  on  record  in  which  an  observation  of  slight  and 
unexpected  circumstances  by  medical  men,  has  led  to  the  detection  of 
offenders.  In  the  life  of  Sir  Astley  Cooper,  it  is  mentioned,  that  when 
called  to  see  Mr.  Blight,  of  Deptford,  who  had  been  mortally  wounded  by 
a  pistol-shot  in  the  year  1806,  he  inferred  from  an  examination  of  the 
localities  that  the  shot  must  have  been  fired  by  a  left-handed  man.  The 
only  left-handed  man  near  the  premises  at  the  time  was  one  Patch,  who 
was  not  in  the  least  suspected,  a  particular  friend  of  the  deceased.  This 
man  was,  however,  subsequently  tried  and  convicted  of  the  crime,  and  he 
made  a  full  confession  of  his  guilt. 

The  rules  for  investigating  a  case  of  poisoning  (see  p.  205)  may  be 
equally  observed  in  cases  of  death  from  violence.  Among  the  circum- 
stances to  which  a  medical  witness  should  specially  direct  his  attention 
on  these  occasions  are  the  following : — 

1.  The  position  of  the  body. — The  body  may  be  found  in  a  position 
which  the  deceased  could  not  have  assumed  on  the  supposition  of  the 
wound  or  injury  having  been  accidental  or  suicidal.  The  position  of  a 
dead  wounded  body  is  often  only  compatible  with  homicidal  interference, 
either  at  the  time  of  death  or  afterwards  (case  of  Bernays,  1882).  In 
order  to  determine  the  probable  time  of  death,  we  should  always  notice 
whether  there  is  any  warmth  about  the  body — whether  it  is  rigid,  or  in 
a  state  of  decomposition,  and  to  what  degree  this  may  have  advanced. 
The  importance  of  such  observations  in  a  case  of  alleged  murder  has  been 
elsewhere  considered  (pp.  70  et  seq.) 

2.  The  position  of  the  weapon.- — If  a  person  has  died  from  an  accidental 
or  self-inflicted  wound,  likely  to  cause  death  either  immediately  or  within 
a  few  minutes,  the  weapon  is  commonly  found  either  near  the  body  or 
within  a  short  distance  of  it.  If  found  near,  we  must  notice  on  which 
side  of  the  body  it  is  lying ;  and  if  at  a  short  distance,  consider  whether 
it  might  have  fallen  to  the  spot,  or  have  been  thrown  or  placed  there  by 
the  deceased.  If  there  has  been  any  interference  with  the  body,  evidence 
from  the  relative  position  of  it  and  the  weapon  will  be  inadmissible.  In 
one  case,  a  woman  had  evidently  died  from  a  severe  wound  in  the  throat, 
which  was  homicidally  inflicted ;  the  weapon,  a  razor,  was  found  under 
the  left  shoulder,  a  most  unusual  situation,  but  which,  it  appears,  it  had 
taken  owing  to  the  body  having  been  carelessly  turned  over  before  it  was 
seen  by  the  surgeon  first  called. 

It  is  compatible  with  suicide  that  a  weapon  may  be  found  at  some 
distance,  or  in  a  concealed  situation  ;  but  it  is  much  more  frequently 
either  grasped  in  the  hand,  or  lying  by  the  side  of  the  deceased.  In  one 
instance,  the  deceased  was  discovered  in  bed  with  his  throat  cut,  and  the 
razor  lying  closed  or  shut  by  his  side.  In  another  case,  the  bloody  closed 
razor  was  found  in  the  deceased's  pocket.  In  the  case  of  a  Captain 
Wright,  who  was  found  dead  in  one  of  the  French  prisons  during  the 
war  with  France,  it  is  stated  on  good  authority  that  the  shut  razor  was 
held  in  the  hand  of  the  deceased.  In  a  wound  involving  the  great  blood- 
vessels of  the  neck,  it  is  most  improbable  that  there  should  be  any  power 
to  close  or  shut  the  razor  with  which  the  wound  was  inflicted  ;  and  there 
are  fair  grounds  to  suspect  interference  when  a  razor  is  thus  found  closed 
in  the  hand.  There  is,  however,  one  circumstance  in  relation  to  a  weapon 
strongly  confirmatory  of  suicide.  If  the  instrument  is  firmly  grasped  in 
the  hand  of  the  deceased,  no  better  circumstantial  evidence  of  suicide  can 
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be  offered.  It  is  so  common  to  find  knives,  razors,  and  pistols  grasped  in 
the  hands  of  suicides,  that  it  is  unnecessary  to  produce  cases  illustrative 
of  this  statement.  The  grasping  of  a  weapon  appears  to  be  owing  to 
muscular  spasm  persisting  after  death,  and  manifesting  itself  under  the 
form  of  what  has  been  called  cadaveric  spasm.  It  does  not  seem  possible 
that  any  murderer  could  imitate  this  state,  since  the  relaxed  hand  of  a 
dead  person  cannot  be  made  to  grasp  or  retain  a  weapon,  like  the  hand 
which  has  firmly  held  it  by  powerful  muscular  contraction  at  the  last 
moment  of  life.  Of  this  the  cases  of  Reg.  v.  Saville  (Nottingham  Sum.. 
Ass.,  1844)  and  Reg.  v.  Heywood  (Liverpool  Wint.  Ass.,  1855),  furnish 
illustrations.    See  pp.  67,  519. 

In  reference  to  the  weapon  being  found  at  a  distance  from  the  body, 
all  the  circumstances  of  the  case  should  be  taken  into  consideration  before 
any  opinion  is  expressed.  If  the  weapon  cannot  be  discovered,  or  if  it  is 
found  concealed  in  a  distant  place,  this  is  strongly  presumptive  of  homi- 
cide, provided  the  wound  is  of  such  a  nature  as  to  prove  speedily  fatal. 
In  the  case  of  Lord  W.  Russell,  in  1840,  no  weapon  could  be  found ;  and 
although  the  wound  in  the  throat  bore  somewhat  of  the  characters  of  a 
suicidal  incision,  the  absence  of  the  weapon  was  sufficient  to  show  that  a 
wound  which  was  certain  to  be  rapidly  fatal  must  have  been  the  act  of 
a  murderer.  The  assassin  had  used  a  carving-knife,  which  he  had  after- 
wards washed,  and  then  replaced  in  the  tray  with  the  other  knives. 

It  should  be  noticed  whether  the  weapon  is  sharp  or  blunt,  straight 
or  bent,  and  whether  the  edge  is  or  is  not  notched.  These  circumstances 
may  throw  a  light  on  the  question  of  suicide  or  murder.  In  Reg.  v.  Gill 
(Dublin  Commis.  Court,  Nov.,  1860),  the  prisoner,  an  old  man,  was 
charged  with  the  murder  of  his  wife.  The  woman  was  found  dead  with 
a  wound  in  her  throat  dividing  the  larynx  as  well  as  the  thyroid 
arteries  and  gullet  at  the  thyroid  cartilage.  It  penetrated  to  the  front  of 
the  spine,  which  was  hacked  and  notched  apparently  with  some  violence. 
Several  pieces  of  bone  were  detached.  The  right  hand  of  the  deceased 
was  turned  back,  and  a  blunt  knife  was  lying  in  it  loosely,  and  not 
grasped.  The  cut  through  the  skin  and  muscles  of  the  throat  was  clean, 
and  had  evidently  been  made  by  a  sharp  instrument.  On  the  left  side 
the  cut  had  two  extremities  presenting  an  appearance  as  if  the  weapon 
had  been  twice  used  in  cutting.  The  knife  found  in  the  hand  of  deceased 
was  not  only  blunt,  but  turned  at  the  point,  and  it  had  no  handle.  There 
was  a  mark  of  a  bloody  finger  on  the  dress  over  the  left  shoulder  of 
deceased.  From  this  state  of  facts,  Porter  and  Geoghegan  drew  the 
conclusion  that  deceased  had  not  inflicted  this  wound  on  herself.  Among 
other  circumstances,  the  hacking  of  the  spinal  column  and  the  evidence 
of  two  separate  cuts  were  adverse  to  the  theory  of  suicide.  Further, 
the  wound  had  not  been  made  with  the  knife  found  in  the  hand.  If  this 
weapon  had  been  used  for  the  purposes  of  suicide,  it  would  either  have 
been  grasped  in,  or  have  altogether  fallen  out  of  the  hand.  The  deceased 
had  not  produced  the  bloody  mark  of  a  finger  found  upon  her  dress. 
These  conclusions  were  fairly  justified  by  the  facts.  A  blunt  knife  had 
been  substituted  for  a  sharp  razor ;  the  placing  the  knife  in  the  hand  had 
failed  to  give  the  appearance  presented  in  suicide  ;  and  the  nature  of  the 
wound  was  inconsistent  with  the  idea  of  self-infliction.  The  prisoner 
was,  nevertheless,  acquitted. 

3.  Blood  on  weapons. — The  weapon  with  which  a  wound  has  been 
inflicted  is  not  necessarily  covered  with  blood.  The  popular  view  is  that 
if  much  blood  is  found  about  a  dead  body,  the  weapon  ought  always  to 
be  more  or  less  bloody.  In  reference  to  heavy  blunt  instruments  applied 
with  force  to  the  head,  severe  contusions  and  fractures  may  be  produced 
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without  immediate  effusion  of  blood.  Unless  tlie  bludgeon  is  used  in  a 
subsequent  struggle,  or  bandied  by  a  bloody  band,  no  blood  whatever 
may  be  found  on  the  end  which  produced  the  injuries.  In  reference  to 
stabs,  the  knife  is  frequently  without  any  stains  of  blood  upon  it,  or  there 
is  only  a  slight  film,  which  on  drying  gives  to  the  surface  a  yellowish- 
brown  colour.  The  explanation  of  these  facts  appears  to  be  that  in  a 
rapid  blow  or  plunge  the  vessels  are  compressed,  so  that  bleeding  takes 
place  only  after  the  sudden  withdrawal,  when  the  pressure  is  removed. 
Even  if  blood  should  be  effused,  the  weapon,  in  being  withdrawn,  is  some- 
times cleanly  wiped  against  the  edges  of  the  wound,  owing  to  the  elasticity 
of  the  skin.  Thus  the  first  stab  through  the  dress  may  not  present  any 
appearance  of  blood  on  the  outside,  but  in  a  second  stab  with  the  same 
weapon  tbe  outside  of  the  dress  should  present  a  bloody  mark,  unless  the 
weapon  had  previously  been  wiped.  The  blood  may  have  been  removed 
by  Avashing  from  the  blade  of  a  knife  or  dagger.  The  handle  and  inner 
portions  should  therefore  be  closely  examined.  In  a  case  of  alleged 
murder  in  1857,  no  blood  was  found  on  the  blade  of  a  knife  or  in  the  notch 
for  opening  it ;  but  on  removiug  the  buckhorn  handle,  a  coagulum  of  blood 
was  found  between  this  and  the  plate  of  iron  to  which  it  was  riveted. 

When  a  weapon  is  bloody,  particular  attention  should  be  given  to  the 
manner  in  which  the  blood  is  spread  over  it.  In  cases  of  imputed  wounds, 
or  in  the  attempted  concealment  of  murder,  it  is  not  unusual  for  a  criminal 
to  besmear  with  blood  a  knife  or  other  weapon  which  has  probably  not 
been  used,  and  to  place  it  near  the  body.  A  young  man  alleged  that  he 
had  received  a  cut  on  the  forehead  by  a  blow  from  a  cutlass,  which  he 
produced.  It  was  observed  by  Marc  that  the  weapon  was  smeared 
with  blood  on  both  surfaces,  but  the  layers  were  thicker  towards  the 
handle  than  at  the  point.  The  wound  on  the  forehead  was  a  clean  in- 
cision ;  a  cap,  which  the  complainant  wore,  had  been  cut  through.  It 
was  obvious,  therefore,  that  the  blood  on  the  weapon  could  not  have  pro- 
ceeded from  this  cut,  for  it  would  have  been  wiped,  or  only  left  in  thin 
streaks,  and  more  towards  the  point  thamthe  handle,  by  the  act  of  drawing 
it  through  the  clothes  in  producing  the  wound.  There  was  no  doubt  that 
blood  had  been  intentionally  applied  to'this  blade.  ('Ann.  d'Hyg.,'  1829, 
1,  263.)  In  the  case  of  Doidge  (Cornish  Sum.  Ass.,  1862),  the  weapon,  a 
large  cleaver,  had  been  wiped  on  the  smock  of  the  deceased,  but  although 
the  blood  had  been  thus  in  great  part  removed  from  the  surface  of  the 
blade,  it  had  been  wiped  into  the  recesses  of  the  letters  of  the  maker's 
name,  which  were  found  to  contain  dry  coagulated  blood. 

The  blood  on  a  weapon  may  be  Avet  or  dry,  in  a  partly  coagulated  state, 
or  spread  out  as  a  mere  film.  If  coagulated,  this  would  render  it  pro- 
bable that  it  had  issued  from  the  body  of  a  living  person  or  animal,  or 
from  a  body  recently  dead.  The  blood  of  a  dead  animal  dried  in  small 
spots  on  the  blade  of  a  knife  may  sometimes  present  a  similar  appearance, 
and  thus  lead  to  a  mistake  in  evidence.  This  question  arose  in  the  case 
of  Beg.  v.  Nation  (Taunton  Spring  Ass.,  1857).  The  deceased  was  found 
dead  in  a  cart,  with  his  throat  cut,  and  there  could  be  no  doubt  that  this 
was  an  act  of  murder.  The  prisoner,  who  had  been  last  seen  in  his  com- 
pany, was  arrested,  and  a  knife  was  found  in  his  possession,  on  the  blade 
of  which  there  were  marks  of  blood.  On  the  part  of  the  prosecution,  it 
was  contended  that  the  knife  had  been  used  for  cutting  the  throat  of  the 
deceased ;  while,  according  to  the  defence,  it  had  been  used  for  cutting 
raw  beef.  A  chemical  witness,  who  was  called  for  the  prosecution,  stated 
that  the  knife  had  been  immersed  in  living  blood  up  to  the  hilt ;  that  it 
Avas  not  the  blood  of  an  ox  or  a  sheep  ;  and  that  there  were  on  the  blade 
of  the  knife  certain  scales  or  empty  cells,  such  as  are  found  in  the  mucous 
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membranes  of  the  throat  (epithelial  scales?).  They  were  much  larger 
than  the  globules  of  the  blood,  and  were  perfectly  distinguishable  by  the 
microscope.  From  the  appearance,  he  thought  the  knife  had  passed 
through  the  mucous  membrane  which  forms  the  lining  of  the  throat.  If 
this  evidence  was  trustworthy,  there  was  an  end  of  the  defence ;  with  the 
admission  of  the  statement  that  there  were  scales  of  the  mucous  membrane 
■  of  the  throat  (the  gullet  ?)  upon  the  blade,  no  further  proof  was  required 
that  the  weapon  had  been  used  for  cutting  a  throat.  Fortunately,  how- 
ever, for  the  ends  of  justice,  there  were  other  circumstances  which  brought 
•the  crime  home  to  the  prisoner,  and  he  was  convicted.  ('  Med.  Times 
and  Gaz.,'  1857,  I.  p.  365.)  Cockburn,  C.J.,  in  commenting  on  these 
microscopic  subtleties,  said,  '  In  admitting  the  advantages  of  science,  they 
were  coming  to  great  niceties  indeed  when  they  speculated  upon  things 
almost  beyond  perception,  and  he  would  advise  the  jury  not  to  convict 
'upon  this  scientific  speculation  alone.' 

In  1891,  a  man  was  convicted  of  the  murder  of  a  prostitute  in  New 
York,  when  the  evidence  of  Austin  Flint  of  the  finding  of  blood  and 
matter  derived  from  the  small  intestines  beneath  the  finger  nails  and  on 
the  clothes,  etc.,  of  the  murderer,  was  highly  important.  The  finding  of 
tyrosine  and  bilirubin,  one  of  the  pigments  of  bile,  besides  matters 
which  might  have  come  from  the  large  intestine,  was  held  to  be  conclu- 
sive that  the  presence  of  these  matters  was  not  due  to  the  filthy  habits 
of  the  prisoner.  ('  New  York  Med.  Jour.,'  July  11,  1891 ;  '  Br.  Med.  Jour.,' 
1891,  II.  p.  198.) 

4.  Hair  and  other  substances  on  tveapons. — In  some  instances  no  blood 
may  exist  on  a  weapon,  but  a  few  hairs  or  fibres  may  be  found  adhering  to 
it  if  the  weapon  is  of  a  bruising  or  cutting  kind.  The  main  question  may 
be  in  such  a  case  whether  the  fibres  are  of  cotton,  linen,  silk,  woollen,  or 
other  fabric,  and  whether  the  hair  is  that  of  a  human  being  or  of  an 
animal.  The  importance  of  examining  closely  the  hair  found  on 
weapons  is  shown  in  a  case  in  which  a  hatchet,  having  clotted  blood  and 
hair  adherent  to  it,  was  produced  as  evidence  against  an  accused  person, 
under  whose  bed  this  weapon  had  been  found.  This,  with  other  circum- 
stantial evidence,  had  turned  public  opinion  strongly  against  the  prisoner; 
but  when  the  hair  was  examined  it  was  found  not  to  be  human,  but  to 
have  been  taken  from  the  body  of  some  animal.  The  circumstance  led 
to  a  more  complete  sifting  of  the  evidence,  and  the  accused  was  acquitted. 
It  turned  out  that  the  accused  had  killed  an  animal  with  the  hatchet,  and 
had  carelessly  thrown  the  weapon  under  the  bed.  ('  Apology  for  the 
Microscope,'  p.  24.)  In  Beg.  v.  Hansen  (Bodmin  Lent  Ass.,  1856),  the 
weapon  by  which  the  deceased  lost  his  life  was  a  heavy  stone  found  near 
the  dead  body.  The  base  of  the  skull  was  fractured,  and  there  were  upon 
the  stone  marks  of  blood  with  some  hair  similar  to  that  of  the  deceased. 
The  prisoner  was  connected  with  the  act  by  his  having  been  seen  with  the 
stone,  or  one  closely  resembling  it,  in  his  possession.  On  these  and  other 
circumstances  he  was  convicted.  In  another  case,  the  editor  found  the  sup- 
posed grey  hair  of  the  deceased  woman  to  be  thistle-down.    (See  p.  563.) 

Before  any  coagulated  blood  is  removed  from  a  weapon,  it  should  be 
■examined  by  the  microscope.  Hairs  or  fibres  of  linen,  woollen,  silk,  or 
cotton  may  be  found  imbedded  in  the  solidified  blood,  either  on  the  edge 
or  on  the  blade ;  and  evidence  of  this  kind  may  be  of  great  importance. 
In  Beg.  v.  Harrington  (Essex  Lent  Ass.,  1852),  a  razor  was  produced  in 
•evidence,  with  which  it  was  alleged  the  throat  of  the  deceased  had  been 
cut.  The  edge  was  examined,  and  from  a  coagulum  of  blood  some  small 
fibres  were  separated,  which,  under  the  microscope,  turned  out  to  be  cotton 
tfibres.  It  was  proved  at  the  trial  that  the  assassin,  in  cutting  the  throat  of 
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the  deceased  while  lying  asleep,  had  cut  through  one  of  the  strings  of  her 
cotton  nightcap.  This  was  a  strong  "circumstance  to  show  that  the  razor 
produced  was  the  weapon  with  which  the  fatal  wound  had  been  inflicted. 

In  Beg.  v.  Steed  (Maidstone  Sum.  Ass.,  1863),  Pavy  and  the  author 
examined  the  boots  of  the  prisoner  who  was  charged  with  the  murder. 
The  marks  of  violence  about  the  head  showed  that  the  assailant 
had  trampled  on  the  deceased  after  he  was  on  the  ground,  producing 
severe  wounds  which  led  to  his  death.  Some  hairs  were  found  firmly 
wedged  beneath  the  large  hobnails  of  the  boots,  and  in  certain  dark 
stains  of  coagulated  blood  on  the  leather  there  were  some  red  woollen 
fibres.  The  hair  was  compared  with  a  portion  cut  from  the  head  of  the 
deceased,  and  corresponded  in  colour  and  size.  On  inquiry,  it  was  found 
that  at  the  time  of  his  death  the  deceased  wore  round  his  neck  a  red  woollen 
comforter,  of  which  the  wool  corresponded  in  colour  and  appearance  with 
that  taken  from  the  prisoner's  boots.  The  case  was  brought  home  to  the 
prisoner  by  a  variety  of  circumstances,  all  inconsistent  with  his  innocence. 
A  case  is  elsewhere  referred  to  (Beg.  v.  Cass,  p.  542),  in  which  the  dried  blood 
upon  a  knife  lying  near  the  body  of  deceased  was  found,  on  a  microscopical 
examination,  to  lock  up  within  it  certain  fibres  of  woollen  of  a  peculiar 
dark  dye,  resembling  the  fibres  taken  from  a  coat  worn  by  the  prisoner. 

Fibres  found  upon  weapons  should,  if  adherent  to  coagula,  be  removed 
by  careful  digestion  of  the  clot  of  blood  in  water,  otherwise  they  may  be 
at  once  examined  in  the  dry  state.  A  magnifying  power  of  about  300 
diameters  may  be  employed.  Under  these  circumstances,  cotton  presents 
itself  as  a  flattened  band,  assuming  more  or  less  a  spiral  form  (fig.  97). 

Fig.  98. 


Fibres  of  linen,  magni- 
fied 300  diameters. 

The  fibre  of  linen  derived  from  flax  is  of  a  rectilinear  form,  with  jointed 
markings  at  unequal  distances,  the  fibre  tapering  to  a  point  (fig.  98).  Silk 
and  woollen  have  other  characters  by  which  they  may  be  identified.  Silk 
presents  a  regular  cylindrical  form,  and  there  are  no  markings  upon  the 
surface.  It  has  a  strong  refracting  power  on  light,  which  gives  to  the 
fibre  a  well-defined  boundary  (fig.  99).  The  fibre  of  woollen  is  irregular, 
contorted,  of  unequal  thickness,  and  it  has  peculiar  markings  of  an  imbri- 
cated character  on  the  surface  (fig.  100,  p.  563).  This  may  be  taken  as  the 
type  of  cloth,  shoddy,  alpaca,  merino,  and  a  variety  of  other  fabrics  worn  as 
clothing.  The  microscopical  characters  of  these  fibres  under  certain  cir- 
cumstances are  long  retained,  so  that  they  may  be  identified  after  many 
centuries.   Fig.  101,  p.  563,  represents  the  woollen  fibre  from  the  shroud  of 
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a  monk  buried  in  an  ancient  priory  in  the  fourteenth  century,  and  exhumed 
within  a  recent  period  after  the  lapse  of  five  hundred  years.  The  markings 
are  simply  less  denned  than  in  the  recent  sample  of  wool.  The  fibres  are 
also  of  a  coarser  and  larger  kind.  The  fibre  of  linen  appears  to  be  equally 
indestructible.  Fig.  102  represents  fibres  from  the  linen  cerements  of 
a  mummy,  of  the  dynasty  of  the  Shepherd  Kings.  It  was  unrolled  in  1832. 
This  fibre  was  well  preserved,  and  was  still  tough.  The  ancient  woollen  was 
rotten,  and  broke  into  small  fragments.  The  linen  had  the  characters  of 
the  fibre  of  modern  flax.  It  was  of  a  very  coarse  fabric,  and  was  strongly 
impregnated  with  a  brown  bituminous  matter  used  in  embalming.  Its 
preservation  was  no  doubt  in  great  part  owing  to  the  presence  of  this  sub- 
Fig.  101. 


Fig.  100. 


Fig.  102. 


Fibres  of  woollen,  magnified 
300  diameters. 


Fibres  of  ancient  linen,  from  an 
Egyptian  mummy,  magnified  300 
diameters. 


Fibres  of  ancient  wool- 
len,  magnified  300 
diameters. 


stance.  These  illustrations  have  been  drawn  from  average  specimens, 
under  the  same  power  of  the  microscope,  so  that  they  are  calculated  to 
give  an  idea  of  the  relative  size  of  the  fibres.  (See  Linde's  '  Beitrage  zur 
gerichtl.  Chemie,'  p.  45,  1853.) 

Other  fibres  are  frequently  found  upon  weapons,  boots,  and  articles  of 
dress.  These  are  common  vegetable  fibres  from  roots,  leaves,  and  other 
substances.  They  cannot  be  confounded  either  with  hair  or  with  the  four 
sorts  of  fibres  just  described.  The  editor  was  once  called  upon  to  examine, 
the  boots  of  a  man  who  was  supposed  to  have  murdered  a  woman  by  kick- 


Fig.  103. 


ing  her  on  the  head.  The  woman  had  very 
grey  hair;  and  on  the  front  of  the  prisoner's 
boot  was  a  small  dark  spot,  which  was 
supposed  to  be  blood ;  and  imbedded  in 
this  were  a  couple  of  white  hair-like  bodies. 
The  brown  spot  was  composed  of  vegetable 
matter,  and  the  white  '  hairs '  were  the 
down  of  a  thistle.  The  discovery  of  hairs 
upon  weapons  or  clothing  may  have  an 
important  bearing  on  medical  circum- 
stantial evidence.  The  character  of  human 
hair  is  pretty  well  marked  at  all  ages.  In 
the  young  and  in  females  it  is  long  and 
fine.  The  hair  of  the  head  presents  itself 
in  transparent  cylinders,  variously  coloured,  with  markings  resembling 
those  of  wool,  but  hair  is  more  uniform  in  width.  It  has  a  cortical  and 
medullary  portion.  In  the  illustration,  fig.  103,  No.  1  represents  the  hair 
of  a  child,  magnified  300  diameters,  with  the  linear  markings  on  the 
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Fig.  104. 


cortical  portion.    No.  2  represents  the  hair  of  an  adult,  magnified  300 
diameters.    The  lines  are  equally  seen  on  the  cortical  portion — the  dark 
shading  in  the  centre  represents  the  situation  of  cells  which  traverse  the 
centre  of  the  medullary  portion.    The  letter  a  represents  the  transverse 
section  of  the  hair,  showing  the  cortical  and  medullary  portion,  and  the  air- 
cells  in  the  centre  of  the  cylinder.  These  hairs  were  found  on  measurement 
to  have  a  diameter  of  l-360th  of  an  inch.    Human  hairs 
"vary  much  in  size — some  do  not  exceed  the  l-600th  of 
an  inch.    No.  3  represents  the  pointed  extremity  of  the 
hair  of  the  eyebrow.    These  hairs,  like  those  of  the  eye- 
lashes, are  coarser  and  thicker  than  those  of  the  head, 
and  are  opaque,  except  near  the  point  where  they  become 
transparent.    In  examining  hairs  microscopically  it  will 
be  well  to  observe  whether  they  are  of  the  same,  or  of 
different  colours  or  sizes,  whether  they  are  pointed  at  one 
end  or  cut  at  both  ends,  and  whether  they  have  still 
attached  to  them  the  bulb  or  sheath  in  which  they  grew. 
The  engraving,  fig.  104,  No.  4,  represents  the  sheath  of 
the  hair  with  the  hair  issuing  from  it.    This  condition 
of  the  hair  will  be  found  when  it  has  been  violently  torn 
from  the  skin.    The  microscope  will  sometimes  enable 
a  medical  jurist  to  state  whether  a  hair  has  been  indented, 
cut,  or  bruised,  at  either  or  both  ends — the  medullary 
structure  frequently  retains  these  marks  of  violent  treat- 
ment.   (See  Casper's  '  Vierteljahrsschrift,'  Jan.,  1863, 
p.  76.)    The  hairs  of  animals  are  frequently  found  on 
weapons  and  clothing  :  they  must  not  be  confounded 
with  human  hair.    They  are  generally  speaking  coarser, 
shorter,  thicker,  and  less  transparent  than  those  of  a 
human  being.    The  hair  of  some  animals  may  be  at 
once  distinguished  by  the  eye  or  by  a  pocket  lens, 
as  that  of  the  cow,  the  horse,  and  the  deer ;  but  the  hair  of  some  dogs, 
such  as  the   Skye-terrier  and  spaniel,  being  long  and  silky,  closely 
resembles  that  of  man.    The  linear  markings  on  the  cortical  portion 
are  not  so  numerous  or  fine.    Fig.  105,  No.  5,  is  the  hair  of  a  spaniel 
magnified  300  diameters.     By  measurement  it  had  a  diameter  of  the 
'00089  inch.    No.  6  is  the  hair  or  fur  of  the  rabbit,  -00089  inch.    No.  7 
the  hair  of  the  hare.    These  hairs  have  a  remarkable  structure,  in  the 

Fig.  105. 


Human  hair,  with  tubu- 
lar sheath, as  torn  out 
by  force,  magnified 
70  diameters. 


to  il 


form  of  dark  transverse  cells.  This  kind  of  hair  is  found  in  all  rodents, 
e.g.  the  rat,  the  mouse,  and  the  squirrel.  No.  8,  is  the  hair  of  the  horse, 
•0029  inch;  No.  9,  of  the  goat,  -002  inch  ;  No.  10,  of  the  fox,  "0017  inch  ; 
No.  11,  of  the  cow,  '0017  inch  ;  No.  12,  the  hair  of  the  fallow-deer,  '004 
inch  in  diameter.    The  mere  difference  in  size  among  these  hairs  is  not 
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to  be  regarded  as  a  marked  distinction,  for  in  the  same  animal  hairs  of 
very  different  sizes  may  be  found.  The  engravings  above  given  have 
been  copied  from  actual  measured  specimens.  They  are  all  represented 
under  the  same  magnifying  power,  i.e.  300  diameters.  The  cells  and 
linear  markings  on  the  cortical  portion  furnish  the  most  striking  dif- 
ferences. The  necessity  for  an  acquaintance  with  the  characters  of  hair 
will  be  apparent  from  the  case  of  Teague  (Beg.  v.  Teague,  Cornwall  Sum. 
Ass.,  1851,  p.  504),  and  of  Watson  (Beg.  v.  Watson,  see  below).  In 
Teague's  case  it  was  alleged  that  the  fatal  wounds  to  the  head  of  the 
deceased,  involving  both  eyebrows,  had  been  produced  by  a  hammer 
found  on  a  hedge.  There  was  no  blood  on  the  hammer,  but  there  were 
two  short  white  stiff  hairs  at  the  smaller  end.  It  was  suggested  that 
these  might  have  been  the  hairs  of  a  white  goat,  the  hammer  having  been 
used  for  beating  out  portions  of  goat-skin  which  were  hanging  on  the 
same  hedge.  Two  medical  witnesses,  however,  deposed  that  they  were 
hairs  from  a  human  eyebrow,  and  having  compared  them  with  the 
deceased's  eyebrow,  they  found  they  agreed.  The  hair  of  the  eyebrow 
was  described  as  conoidal  or  pyramidal :  and  the  hair  on  the  hammer  had 
this  character.  It  appeared  as  if  it  had  been  bruised  or  squeezed  between 
two  blunt  substances,  but  this  appearance  might  have  been  equally  pre- 
sented on  the  theory  of  the  defence,  that  it  was  goat's,  and  not  human 
hair.  The  medical  evidence  pointed  to  the  weapon,  and  not  to  any  act 
on  the  part  of  the  prisoner.  The  witnesses  were  severely  cross-examined 
upon  the  structural  differences  of  the  hair  of  man  and  animals.  ('  Med. 
Gaz.,'  1851,  48,  731.) 

It  will  easily  occur  to  a  medical  jurist  that  on  some  occasions  this  kind 
of  evidence  may  be  of  importance  in  showing  that  the  hair  is  similar  to  or 
different  from  that  of  the  assailant  or  deceased.  An  opinion  of  identity 
based  on  a  similarity  of  hairs  found  on  a  weapon  or  on  a  person  who  has 
died  from  violence  should  be  expressed  with  caution.  The  hair  of  a 
woman  is  generally  longer  and  finer  than  that  of  a  man,  and  the  hair  in 
children  is  finer  and  more  silky-looking  than  that  of  an  adult.  But  there 
are  many  persons  who  have  hair  similar  in  colotir,  size,  and  length  ;  hence 
a  witness  may  be  able  to  say  that  there  was  similarity,  but  he  can  rarely 
be  in  a  position  to  swear  that  there  is  absolute  identity.  In  Beg.  v. 
Devine,  March,  1864,  the  deceased  was  killed  by  blows  with  a  poker.  On 
the  end  of  the  weapon,  which  was  traced  to  the  prisoner,  some  grey  hairs 
were  found,  corresponding  to  those  of  the  deceased.  In  a  case  of  murder 
and  suicide  which  occurred  at  Somers  Town  in  July,  1864,  Harley  found 
on  a  hatchet  certain  hairs  from  one  to  three  and  a  half  inches  long,  which 
he  described  as  human  hairs  from  the  head  of  a  fair  person  who  was 
becoming  grey.  From  their  fineness  he  considered  them  to  be  hairs  from 
the  head  of  a  woman,  and  when  compared  with  those  taken  from  the  head 
of  the  deceased  woman  (Bosetta  Bishop),  they  presented  so  great  a 
similarity  as  to  leave  no  doubt  that  the  hair  had  belonged  to  the  same 
person,  and  that  the  wounds  on  the  head  had  been  inflicted  with  this 
hatchet.  As  in  other  cases  of  contused  wounds  on  the  head,  there  was 
no  blood  upon  the  hatchet.  The  presence  of  hairs  on  a  weapon  under 
these  circumstances  proves  that  it  has  not  been  washed,  or  they  would 
not  be  found;  and  if  with  the  hairs  there  is  no  blood,  then  it  follows  that 
these  could  not  have  been  stained  with  blood  from  the  wound.  This 
absence  of  blood  is,  however,  quite  consistent  with  the  production  of  con- 
tused wounds  from  which  blood  may  have  subsequently  escaped  in  large 
quantity.    (See  page  560.) 

The  discovery  of  the  hair  of  animals  may  sometimes  have  an  important 
bearing  on  a  case,  as  in  Beg.  v.  Watson  and  ivife  (Notts  Lent  Ass.,  1867). 
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The  prisoners  were  charged  with  the  murder  of  a  man  named  Raynor. 
He  was  seen  going  into  the  prisoners'  house,  and  about  two  hours  after- 
wards his  dead  body  was  found  lying  across  a  line  of  railway  below  it. 
Twenty  minutes  before  the  body  was  discovered,  a  person  had  passed  the 
spot,  and  the  body  was  not  there.  The  medical  evidence  showed  that 
death  had  been  caused  by  manual  strangulation.  There  were  marks  of 
bruises  about  the  head.  The  face  was  smeared  with  blood,  and  blood  had 
escaped  from  the  nose,  but  there  was  no  wound  by  cutting  and  no  great 
blood-vessel  had  been  injured.  No  hat  could  be  found.  There  were 
marks  of  dragging  between  the  cottage  and  the  line  of  railway,  and  at 
one  part  in  the  soft  clay  there  were  the  impressions  of  footmarks  corre- 
sponding to  the  boots  of  the  male  prisoner.  On  the  top  bar  of  a  gate  there 
were  marks  of  blood.  On  searching  the  house  an  iron  rake  was  found 
concealed  on  a  shelf,  with  a  cindery  substance  adhering  to  one  end  of  it, 
looking  as  if  it  had  undergone  fusion.  On  heating  a  portion  of  it  the 
smell  of  burnt  shellac  was  emitted,  and  on  acting  on  it  with  alcohol  a 
resinous  solution  like  that  of  shellac  was  obtained.    The  alcohol  caused 

the  separation  of  some  fibres  which  under 
the  microscope  proved  to  be  the  hair  of 
some  rodent  animal.  The  engraving  (fig. 
106)  represents  the  appearance  presented. 
The  short  fibres  were  mixed  with  irregular 
flakes  of  shellac  only  partially  destroyed. 
On  being  questioned  respecting  the  rake 
the  male  prisoner  said  he  himself  had 
used  it  on  the  Friday  (the  day  before  the 
murder)  for  cleaning  out  a  cesspool. 

A  hat  similar  to  that  worn  by  the 
deceased,  and  purchased  at  the  same  shop, 
was  burnt.  The  cindery  ash  was  collected, 
and  submitted  to  examination  with  pre- 
cisely similar  results.     These  hats  are 

Portions  of  rabbit's  fur  and  flakes  of  resin,  imadf  °f  felt>  chiefly  from  rabbit's  and 
separated  from  an  iron  rake,  magnified  124  hare  S  fur,  and  this  is  mixed  With  shellac, 
diameters.  Case  of  Raynor  (i^.v.  Watam).  rphe   theQry   q£   ^   prosecution  was 

that  deceased  had  been  killed  by  the  prisoners  in  their  house  ;  that  they 
had  afterwards  taken  an  opportunity  of  dragging  the  dead  body  from  the 
cottage  to  the  railway,  and  had  laid  it  across  the  rail,  with  a  view  of  its 
being  run  over  by  an  expected  train,  and  concealing  the  murder.  The 
train  then  due  was  late  that  day,  and  the  body  was  discovered  and  removed 
by  the  porter  before  it  had  passed.  "Where  was  the  hat  of  the  deceased  ? 
It  was  a  worthless  article  which  no  one  perpetrating  murder  would  have 
stolen,  to  be  perhaps  a  proof  against  him,  and  yet  no  hat  was  found  with 
the  body.  It  was  suggested  for  the  prosecution  that  in  dragging  down 
the  body,  the  hat  was  accidentally  left  in  the  cottage.  To  have  returned 
with  it  to  the  railway  might  have  led  to  detection.  It  was  assumed  that 
the  prisoners  had  burnt  it  under  the  grate  in  order  that  it  might  not  be 
evidence  against  them,  and  that  they  used  the  rake  in  the  process  by 
pressing  it  together,  and  thus  some  portion  of  the  half-burnt  felt  still 
adhered  to  the  flat  end  of  the  rake. 

It  was  suggested  in  the  defence  that  the  rake  might  have  been  used 
for  the  burning  of  a  hat  a  long  time  previously,  and  that  the  burnt  shellac 
or  resin  adhering  to  the  rake,  might  have  been  used  by  somebody  for 
making  varnish.  According  to  the  statement  of  one  of  the  prisoners,  the 
substance  found  on  the  rake  could  not  have  been  there  more  than  twenty- 
four  hours,  i.e.  within  the  time  which  included  the  murder  of  Raynor. 
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Admitting  that  shellac  or  resin  is  used  in  making  varnish,  rabbit's  fur  is 
not  so  employed,  and  it  was  necessary  to  account  for  the  presence  of  both 
of  these  substances  on  the  rake.  There  was  no  evidence  to  show  that  there 
had  been  varnish-making  and  the  burning  of  rabbit-skins  in  this  cottage 
within  twenty-four  hours  of  the  death  of  Raynor.  The  only  conclusion  to 
be  drawn  from  the  facts  was  that  some  one  for  some  purpose  or  other  had 
within  the  time  mentioned  burnt  in  the  prisoners' cottage  a  hat  similarto  that 
worn  by  the  deceased,  and  that  the  prisoners  knew  nothing  of  the  proceeding. 

5.  Foreign  substances  in  wounds. — In  gunshot  wounds,  the  examination 
of  wadding  or  paper  found  in  a  wound  or  near  a  dead  body,  has  in  more 
than  one  instance  led  to  the  detection  of  the  person  who  had  committed 
a  crime.  His  handwriting  has  been  traced  on  the  paper  used  as  wadding, 
or  it  has  been  found  to  have  been  part  of  a  printed  page,  of  which  the 
remainder  has  been  discovered  in  his  possession.  When  a  gun  is  dis- 
charged near  to  the  body,  a  portion  of  the  wadding  is  generally  carried 
into  the  large  irregular  wound  which  is  produced.  This  was  part  of  the 
evidence  in  the  case  of  Beg.  v.  Blag g  (Chester  Sum.  Ass.,  1857).  The 
peculiar  character  of  the  wadding  found  in  the  body  connected  the 
prisoner  with  the  act.  Whether  the  wadding  is  found  in  or  near  the 
body,  it  should  be  equally  preserved.  In  Beg.  v.  Bicharclson  (Lincoln 
Ass.,  Dec,  1860),  the  accused  was  convicted  of  murdering  a  policeman 
under  the  following  circumstances.  He  shot  at  the  deceased,  who  was 
able  before  death  to  identify  the  prisoner ;  but  as  the  deceased  was  weak 
from  loss  of  blood  and  failing  in  consciousness  at  the  time,  there  was 
some  difficulty  in  relying  upon  this  dying  declaration,  especially  as  no 
other  person  witnessed  the  act.  Some  paper- wadding  had  been  picked 
up  on  the  spot  where  the  deceased  fell ;  and  a  gun  which  had  one  barrel 
loaded,  and  one  empty  from  a  recent  discharge,  was  found  in  the 
prisoner's  house  within  twenty-four  hours  of  the  murder.  The  wadding 
in  the  loaded  barrel  consisted  of  a  fragment  of  The  Times  newspaper 
of  March  27th,  1854,  and  the  charred  and  sulphurous  pieces  of  wadding 
picked  up  on  the  spot  were  proved  by  the  publisher  of  that  journal, 
who  was  summoned  on  the  trial,  to  have  formed  a  portion  of  the 
same  impression.  The  prisoner's  counsel,  in  fact,  could  not  deny  that 
the  act  had  been  brought  home  to  the  instrument  if  not  to  the  agent,  and 
though  the  explanation  of  the  crime  remained  obscure  to  the  last, 
and  the  motive  unassignable,  the  aggregate  evidence  proved  sufficient 
to  convince  the  jury.  Any  projectiles  found  in  a  gunshot  wound 
should  always  be  preserved  for  evidence.  In  the  case  of  Bush,  who  was 
tried  and  convicted  by  a  remarkable  train  of  circumstantial  evidence 
of  the  murder  of  Mr.  Jermy  (Norwich  Lent  Ass.,  1849),  it  was  proved 
that  the  projectiles  removed  from  the  body  of  the  deceased  consisted  of 
irregular  pieces  of  lead  (slugs).  Similar  masses  were  taken  from  the 
body  of  the  son,  who  was  killed  at  the  same  time.  They  were  described 
by  the  medical  witness  as  being  angular,  and  quite  unlike  the  shot  used 
in  killing  game.  Each  piece  weighed  from  eleven  to  thirteen  grains,  and 
there  were  fifteen  pieces  in  all.  As  the  judge  remarked,  this  demonstrated 
that  the  two  acts  of  murder  were  committed  by  the  same  person,  or  by 
this  person  acting  in  concert  with  others.  In  the  Queen  v.  Lloyd 
(Shrewsbury  Lent  Ass.,  1854),  it  was  proved  that  the  deceased  had  been 
killed  by  the  discharge  of  a  gun  through  a  window.  He  was  struck  on 
the  head  by  about  thirty  shots,  one  of  which  had  penetrated  the  brain  and 
■  caused  death.  The  assailant  was  not  seen,  but  the  charge  was  brought 
home  to  him  by  numerous  circumstances  :  among  others  by  the  discovery 
in  one  of  his  pockets  of  shot  (Nos.  3  and  4)  of  the  same  sizes  as  those 
iremoved  from  the  head  of  the  deceased.    The  surgeon  had  removed  and 
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preserved  the  shot,  so  that  they  were  afterwards  available  as  evidence- 
against  the  prisoner.  Facts  of  this  kind  may  sometimes  establish  the 
innocence  of  suspected  persons.  In  August,  1859,  a  man  was  shot  at 
Sheffield  while  sitting  in  a  room.  He  was  wounded  in  the  left  temple, 
and  the  ball  lodged  behind  the  left  eye.  A  man  was  arrested  on  suspicion, 
and  on  searching  his  house  two  pistols  were  found,  one  a  small  one,  and 
the  other  several  sizes  larger.  As  the  ball  could  not  be  removed,  and 
the  wounded  man  survived,  no  comparison  could  be  made.  In  the  mean- 
time the  prisoner  was  remanded.  The  wounded  person  died  in  March, 
1860,  from  the  effects  of  the  injury.  The  ball  was  then  extracted  from, 
the  body  and  compared  with  the  pistols.  It  was  too  small  for  one  and 
too  large  for  the  other,  so  that  it  could  not  have  been  fired  out  of  either. 
The  man  was  discharged. 

The  chemical  analysis  of  a  projectile  may  be  occasionally  necessary. 
Old-fashioned  common  bullets  are  entirely  formed  of  lead.  Cast  bullets- 
are  commonly  found  to  have  a  void  space  in  the  interior  when  cut 
through  the  centre,  owing  to  the  exterior  cooling  more  rapidly  than  the 
interior,  and  to  the  greater  bulk  of  the  metal  when  in  a  liquid  state.  In 
large  bullets  this  cavity  is  frequently  of  the  size  of  a  barleycorn.  Modern 
bullets  obtained  by  compression  have  no  such  space,  and  are  of  greater 
specific  gravity.  Small-shot  consist  of  lead  with  l-200th  part  of  arsenic 
If  the  arsenic  is  in  large  proportion  the  shot  is  lenticular ;  if  absent  or 
in  small  proportion,  pyriform.  In  the  case  of  Rush,  type-metal  was 
found  in  the  house.  This  consisted  of  lead  with  one-fourth  part  of 
antimony,  the  latter  being  left  by  digestion  in  nitric  acid.  It  was  there- 
fore considered  advisable  to  examine  the  slugs  chemically,  and  they  were 
found  to  consist  chiefly  of  lead,  and  to  contain  no  antimony. 

Examination  of  Fire-arms. — An  attempt  has  been  made  by  French 
medical  jurists  to  determine  for  how  long  a  period  a  gun  or  pistol  found 
lying  near  a  dead  body  may  have  been  discharged  ;  but  it  is  out  of  our 
power  to  lay  down  any  precise  rules  on  such  a  subject.  All  that  we  can 
say  is,  a  quantity  of  sulphide  of  potassium,  mixed  with  charcoal,  is  left 
adhering  to  the  barrel  of  the  piece  when  recently  discharged ;  and  this  is- 
indicated  by  forming  a  strong  alkaline  solution  with  water,  evolving  an 
odour  of  sulphuretted  hydrogen,  and  giving  a  deep-brown  precipitate 
with  a  solution  of  acetate  of  lead.  After  some  hours  or  days,  according- 
to  the  degree  of  exposure  to  air  or  moisture,  the  saline  residue  becomes 
converted  into  white  sulphate  of  potassium,  forming  a  neutral  solution 
with  water,  and  giving  a  white  precipitate  with  acetate  of  lead.  If  a 
considerable  time  has  elapsed  since  the  piece  was  discharged,  oxides  of 
iron  with  traces  of  sulphate  may  be  found.  (See  '  Ann.  d'Hyg.,'  1834,  1,. 
p.  458;  1839,  1,  p.  197;  1842,  1,  p.  368.)  This  subject  excited  some 
attention  at  a  trial  which  took  place  in  France  in  reference  to  the  death 
of  M.  Dujarrier.  It  was  here  considered  of  some  importance  to  determine- 
whether,  by  the  mere  discharge  of  powder,  such  a  deposit  of  charcoal  or 
powder  took  place  at  the  mouth  of  the  pistol  as  to  soil  the  finger  when 
introduced  three  hours  after  the  alleged  discharge.  Boutigny  conducted 
the  investigation,  and  found  in  his  experiments  that  the  finger  was  not 
blackened  under  the  circumstances.  He  considers  that  sulphate  and 
carbonate  of  potassium  are  rapidly  formed,  and  that  the  charcoal  is 
entirely  consumed.  The  facts  proved  at  the  trial  were,  however,  adverse 
to  the  view  thus  taken.  The  result  produced  by  a  discharge  of  powder 
in  the  way  supposed,  must  depend  on  the  quantity  of  powder  employed,, 
its  perfect  or  imperfect  combustion,  and  the  proportion  of  charcoal  con- 
tained in  it.    ('  Ann.  d'Hyg.,'  1848,  1,  392.) 

Foreign  substances  are  sometimes  discovered  in  contused  or  lacerated 
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wounds  :  and  these  may  throw  an  important  light  on  the  circumstances, 
under  which  a  crime  has  been  perpetrated.  In  Beg.  v.  Hazell  (Taunton 
Lent  Ass.,  1848),  the  body  of  the  deceased  was  found  in  a  well.  When, 
examined,  there  were  on  the  head  several  severe  wounds  sufficient  to- 
account  for  death.  There  was  much  blood  on  the  clothes  and  face,  and 
in  the  blood  were  sticking  a  quantity  of  hay-seeds,  which  led  the  medical 
witnesses  to  consider  that  the  wound  must  have  been  inflicted  in  a  stable,, 
or  in  some  place  where  there  was  hay.  On  examining  a  neighbouring- 
stable,  the  spot  where  the  murder  was  committed  was  rendered  evident 
by  the  discovery  of  marks  of  blood.  There  may  be  found  in  the  wound 
a  portion  of  the  weapon  itself.  The  preservation  of  this  is  necessary,  as 
it  may  serve  to  connect  the  prisoner  with  the  act,  should  his  criminality 
be  otherwise  doubtful.  In  Beg.  v.  Be  Salvi  (C.  C.  C,  Oct.,  1857),  it  was- 
proved  that  the  deceased  died  from  a  stab  inflicted  on  him  by  the 
prisoner.  Two  inches  of  the  pointed  portion  of  the  blade  of  a  knife  were 
found  imbedded  in  one  of  the  vertebra?.  The  spinal  cord  had  been  divided, 
and  paralysis,  ending  fatally,  was  a  result  of  the  wound.  The  identity  of 
the  weapon  was  not  only  established,  but  the  force  by  which  it  had  been 
used  by  the  prisoner  was  thus  clearly  indicated. 

In  the  case  of  a  man  named  Moore,  charged  with  murdering  his  wife 
in  Finsbury,  in  1859,  it  was  proved  that  the  woman's  throat  had  been  cut 
through  to  the  spinal  column.  The  surgeon,  in  making  a  minute  examina- 
tion of  the  deceased's  neck,  found  small  particles  of  steel,  which  had  formed 
part  of  the  edge  of  a  cutting  instrument,  broken  off  and  imbedded  in  the 
muscles  and  bones.  These  were  examined  microscopically,  and  their 
nature  verified.  They  were  covered  with  blood.  In  a  box  in  the  prisoner's 
room  two  razors  were  found.  The  blade  of  one  of  these,  stained  with 
blood  from  end  to  end,  had  been  partly  wiped.  The  edge  of  this  razor 
presented  several  notches,  corresponding  to  the  portions  of  steel  found  on 
the  vertebra  of  deceased.  The  handle  of  the  razor  was  also  partly  un- 
riveted,  showing  that  it  had  been  used  with  very  great  force.  Suicide  was 
not  only  thus  disproved,  but  the  act  of  murder  was  fixed  upon  the  accused. 

Marks  of  blood  on  clothing  or  furniture. — It  is  proper  to  notice  all  marks 
of  blood  on  the  clothes  of  the  deceased  or  in  the  apartment,  and  to  observe 
where  the  greatest  quantity  of  blood  has  been  effused  ;  this  is  generally 
found  on  the  spot  where  the  deceased  has  died.  The  deceased  may  have 
bled  in  more  places  than  one ;  if  so,  it  should  be  noticed  whether  there  is 
any  communication  in  blood  between  these  different  places.  Blood  on 
distant  clothes  or  furniture  will  show  whether  the  deceased  has  moved,  or 
has  been  moved  about,  and  whether  he  has  struggled  much  after  receiving 
the  wound.  Acts  of  locomotion  by  a  wounded  person  who  has  died  from 
loss  of  blood,  or  by  a  criminal  whose  hands  and  feet  may  be  bloody,  are 
generally  indicated  by  tracks  or  marks  of  blood.  The  observation  of 
these  marks  is  of  medical  importance,  if  made  at  the  time  that  a  dead 
body  is  found.  They  may  be  so  situated  as  to  show  that  the  body  has 
been  moved  or  been  interfered  with  after  death,  and  thus  throw  a  light 
upon  the  question  whether  the  act  has  been  one  of  homicide  or  suicide. 
In  Beg.  v.  Hatto  (Bucks  Lent  Ass.,  1854),  a  mark  of  blood,  as  from  the 
smear  of  a  hand,  was  traced  along  the  passage  of  the  house  in  which  the 
body  of  the  deceased  was  found.  The  mark  was  continued  over  the  door- 
post into  a  back-room,  which  was  found  locked  and  bolted  on  the  inside- 
The  crime  was  thus  fixed  npon  the  prisoner;  for  no  one  breaking  into  the- 
house  in  front  could  have  had  access  to  this  room.  The  evidence  thus 
brought  against  him  was  derived  from  his  feeling  his  way  with  a  bloody 
hand  in  the  darkness  after  the  murder.  He  was  not  at  the  time  aware- 
that  he  was  thus  leaving  impressions  which  would  show  that  no  one- 
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but  himself  could  have  perpetrated  the  crime.  It  is  a  fair  subject  of 
medico-legal  inquiry  on  these  occasions,  whether  there  are  any  marks  of 
blood  about  the  apartment  or  the  spot  where  a  murder  is  alleged  to  have 
been  perpetrated,  which  no  one  but  the  assassin  could  have  produced. 

In  the  case  of  Mr.  Briggs  (Reg.  v.  Muller,  C.  C.  C,  Oct.,  1864),  it  was 
proved  that  the  outside  handle  of  the  carriage-door,  in  which  the  fatal 
assault  was  made,  was  marked  with  blood,  while  there  was  no  blood  upon 
the  hands  of  the  deceased,  which  were  examined  soon  after  the  occurrence. 
This  was  adverse  to  the  theory  that  deceased  had  opened  the  door,  and 
had  fallen  out,  while  it  proved  that  a  hand  stained  with  fresh  blood  had 
been  in  contact  with  it. 

In  the  case  of  Mrs.  McPherson  (Queen  v.  Jessie  McLachlan,  Glasgow 
Circ.  C,  Sept.,  1862),  Macleod  observed  footprints  in  blood  in  the  bedroom 
of  the  deceased,  who  was  found  dead  from  wounds  obviously  homicidal. 
There  were  three  imprints  of  a  naked  left  foot,  one  of  them  particularly 
well  marked.  There  was  the  impression  of  a  small  well-formed  foot  at 
rest.  Before  any  suspicion  was  attached  to  any  one,  the  medical  witness 
expressed  an  opinion  that  they  were  made  by  a  woman's  foot  with  a  high 
instep.  At  the  time  of  this  act  of  murder  there  were  only  three  persons 
in  the  house — the  prisoner,  the  deceased,  and  a  man  aged  87,  James 
Fleming.  Macleod  observed,  when  he  made  an  inspection  of  the  body, 
that  there  was  no  blood  on  the  feet  of  the  deceased — further,  he  made  a 
careful  outline  of  her  left  foot,  and  found  that  it  did  not  in  any  way  corre- 
spond to  the  footprints  on  the  floor  of  the  room.  The  foot  of  the  deceased 
was  larger  in  all  dimensions,  it  was  longer  and  broader,  and  had  a  large 
bunion.  In  his  opinion  the  left  foot  of  the  deceased  could  not  have  pro- 
duced these  marks.  He  compared  the  foot  of  James  Fleming  with  the 
footprints,  and  they  were  obviously  quite  different.  He  had  a  flat  foot,  in 
contradistinction  to  a  high  sole  by  which  the  marks  had  been  produced. 
He  was  quite  satisfied  that  the  old  man's  foot  could  not  have  caused  them. 
He  also  compared  the  feet  of  the  prisoner  with  these  marks,  especially  the 
left  foot,  and  the  marks  in  his  judgment  might  have  been  produced  by  her 
foot.  The  accused  made  no  objection  to  tread  with  her  left  foot  in  a  thin 
layer  of  bullock's  blood  and  then  step  on  a  plank  of  wood.  When  all  the 
conditions  of  the  floor  were  imitated,  two  impressions  were  obtained  which 
corresponded  with  a  marvellous  degree  of  accuracy  with  the  marks  taken 
from  the  house.  In  the  minutest  detail  of  measurement  and  outline  they 
tallied  with  the  original.  ('  Report  of  Med.  Evid.'  by  Macleod,  1862,  p.13.) 
This  was  one  among  the  numerous  circumstances  which  tended  to  fix  the 
act  upon  the  prisoner. 

In  Gardner's  case  (p.  543)  it  was  remarked  by  the  surgeon  that  there 
was  no  blood  on  the  wainscot  or  part  of  the  bed-furniture  of  a  room  where, 
had  the  woman  Humbler  perpetrated  or  participated  in  the  act,  it  was 
supposed  it  would  be  found.  On  the  following  day,  the  fourth  day  after 
the  murder,  some  blood  was  pointed  out  in  this  situation  by  the  prisoner; 
it  had  the  appearance  of  having  been  recently  splashed  or  smeared,  and  one 
patch  was  still  wet.  This  had  been  obviously  done  to  furnish  that  evidence 
against  the  woman  by  which  the  prisoner  hoped  to  avert  suspicion  from 
himself.  Fortunately  the  room  had  been  well  examined  on  the  previous 
day  by  the  surgeon  and  a  policeman,  and  they  were  able  to  depose  that 
the  marks  of  blood  in  the  room  had  been  caused  after  their  examination. 

In  reference  to  clothing,  it  is  advisable,  if  it  be  possible,  to  have  some 
clear  proof  that  the  clothes  sent  for  examination  were  actually  worn  by 
the  accused,  or  that  they  had  belonged  to  the  deceased  and  were  really 
taken  from  the  body.  Serious  mistakes  are  sometimes  made,  and  opinions 
should  therefore  be  expressed  with  caution.    In  the  case  of  Hatto  (Bucks 
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Lent  Ass.,  1854),  the  clothes  said  to  have  been  worn  by  the  prisoner  on 
the  night  of  the  murder  were  examined.  On  the  shirt  there  were  no  marks 
of  blood  :  on  the  trousers  and  cap  there  were  a  few  stains  of  blood :  but 
it  was  admitted  that,  from  the  appearance  of  these,  they  might  have  been 
■on  the  clothes  five  or  six  weeks,  and  therefore  several  weeks  prior  to  the 
date  of  the  murder.  Owing  to  this  want  of  certainty  respecting  date, 
these  clothes  were  not  produced  in  evidence ;  and  it  subsequently  turned 
out  by  the  confession  of  the  prisoner,  and  the  discovery  of  other  articles  of 
•dress  in  places  where  he  admitted  he  had  concealed  them,  that  the  clothes 
which  had  been  examined  were  not  worn  by  him  when  he  perpetrated  the 
murder.  In  the  case  of  Munro  (Cumberland  Spring  Ass.,  1855),  the 
clothes  supposed  to  have  been  worn  by  the  prisoner  were  sent  for  examina- 
tion. There  was  no  blood  on  the  trousers,  and  it  appeared,  from  the 
evidence  at  the  trial,  that  the  prisoner  had  changed  this  article  of  dress 
before  he  was  apprehended.  In  a  case  of  suspected  murder,  we  should 
examine  for  blood,  not  only  articles  of  dress  produced  by  the  police,  but  any 
others  that  might  have  been  worn  by  the  accused  at  the  time  of  the  occur- 
rence. In  the  Road  murder  (Beg.  v.  Constance  Kent,  Wilts  Sum.  Ass., 
1865),  the  omission  to  inquire  minutely  in  the  first  instance  into  all  the 
articles  of  dress  led  to  the  defeat  of  justice.  The  prisoner,  a  girl  only 
sixteen  years  of  age,  showed  an  amount  of  cunning,  in  the  perpetration 
and  concealment  of  this  murder,  rarely  met  with  among  old  and  expe- 
rienced criminals.  From  the  nature  of  the  wounds  on  the  body  of  the 
infant,  her  step-brother,  it  was  not  probable  that  the  dress  of  the  person 
inflicting  them  could  have  escaped  being  stained.  It  appears  that  she 
had  three  night-dresses,  but  only  two  were  produced.  When  asked  for  an 
explanation,  she  said  one  had  been  lost  at  the  wash  a  week  after  the  murder. 
This  was  proved  to  be  a  falsehood  by  the  laundress  and  her  daughter. 
From  other  facts  proved  in  the  case,  there  was  no  doubt  that  the  prisoner 
had,  soon  after  the  murder,  secreted  one  of  her  night-dresses  stained  with 
blood  ;  she  then  put  out  a  clean  one  for  the  wash  to  avoid  suspicion,  but 
afterwards  clandestinely  took  this  back  again  to  her  bedroom.  This  gave 
some  ground  to  her  statement  that  the  missing  one  of  the  three  had  been 
lost  at  the  wash.  Within  twenty-four  hours  of  the  murder,  a  chemise 
wrapped  in  brown  paper  and  stained  with  blood  was  found  by  a  policeman 
in  a  fire-hole  in  the  scullery;  this  was  most  probably  the  missing  night- 
dress. She  stated  in  her  confession  that  she  burnt  the  dress  worn  on  the 
night  of  the  murder  five  or  six  days  afterwards.  The  three  night-dresses 
should  have  been  produced  or  accounted  for  at  once ;  and  had  this  been 
strictly  carried  out,  a  heavy  load  of  suspicion  would  have  been  removed 
from  several  innocent  persons,  and  a  crime  like  this  would  not  have 
remained  concealed  for  five  years. 

A  medical  man  should  observe  on  these  occasions  whether  the  blood  is 
deposited  in  large  patches  on  clothing,  or  whether  it  is  sprinkled,  and  also 
make  a  note  of  the  quantity.  The  sprinkling  may  have  proceeded  from  a 
wounded  artery,  or  from  a  splashing  of  blood  as  a  result  of  continued 
violence.  We  should  likewise  notice  whether,  if  the  wound  is  in  the 
throat  or  chest,  blood  has  flowed  down  in  front  of  the  clothes  or  person,  or 
whether  it  has  flowed  so  as  to  collect  in  the  armpits,  on  each  side  of  the 
neck,  or  under  the  back ;  for  these  appearances  will  sometimes  show  whether 
•the  wound  was  inflicted  when  the  person  was  standing,  sitting,  or  lying 
down.  If  the  throat  is  cut  while  a  person  is  lying  down,  it  is  obvious  that 
the  blood  will  be  found  chiefly  on  either  side  of  the  neck,  and  not  extend- 
ing down  the  front  of  the  body.  Tew  suicides  cut  the  throat  while  in  a 
recumbent  posture,  and  the  course  which  the  blood  has  taken  may,  there- 
fore, sometimes  serve  to  distinguish  a  homicidal  from  a  suicidal  wound. 
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The  position  of  the  body  when  a  wound  was  inflicted,  is  a  frequent  question 
on  inquests  and  criminal  trials.  In  the  case  of  Lord  William  Russell  (Beg.. 
v.  Courvoisier,  C.  C.  C,  1840),  the  throat  had  evidently  been  cut  while  the 
deceased  was  lying  in  bed ;  the  blood  was  effused  on  each  side  of  the  neck 
only.  There  was  also  found  a  wound  on  the  thumb  of  the  right  hand  of 
the  deceased,  probably  inflicted  at  the  time  the  hand,  was  put  up  to- 
defend  the  throat.  The  case  of  Mrs.  Gardner  (Beg.  v.  Gardner,  C.  C.  C, 
Oct.,  1862),  already  referred  to  as  illustrating  other  important  medico- 
legal points  (see  p.  543),  bears  a  strong  resemblance  to  that  of  Lord  W. 
Russell,  but  the  proofs  of  murderous  interference  with  the  deceased  were 
still  stronger.  Her  throat  had  been  cut  while  she  was  in  the  recumbent 
position.  Sequeira  found  an  impression  made  by  sooty  fingers  on  the 
inside  of  the  left  wrist,  and  a  similar  sooty  impression  on  the  left  elbow,, 
as  if  it  had  been  forcibly  grasped.  On  the  inside  of  the  right  thigh 
there  was  the  impression  of  the  palm  of  a  bloody  hand  of  full  size,  pointing 
downwards.  He  noticed  these  marks  before  the  prisoner,  who  was  a 
chimney-sweep,  had  entered  the  room ;  and  he  also  observed  that  there 
was  no  soot  on  the  hands  of  the  deceased,  and  no  blood  sufficient  to* 
produce  such  an  impression  of  blood  as  that  existing  on  the  right  thigh. 
The  impression  was  also  larger  than  the  hand  of  the  deceased. 

In  a  case  of  fratricide  referred  to  Dupuytren,  the  deceased  had  received 
a  severe  wound  at  the  lower  part  of  the  neck,  and  another  in  the  front  of 
the  chest,  which  had  led  to  his  death.  As  the  blood  had  run  down  the 
front  of  the  person  from  both  of  the  wounds,  and  one  of  them  was  so  deep 
that  the  deceased,  unless  supported,  would  probably  have  immediately 
fallen,  Dupuytren  inferred  that  two  persons  had  been  engaged  in  the 
murder,  and  that  one  held  the  deceased  by  the  arms  while  the  other  struck 
him  in  front.  This  suspicion  was  corroborated  by  there  being  no  marks  of 
wounds  upon  the  hands.  The  opinion  thus  expressed  was  singularly  con- 
firmed by  the  evidence  adduced  at  the  trial  of  the  murderer.  ('Ann.. 
d'Hyg.,'  1829, 1,  465.)  If  the  deceased  has  been  wounded  with  his  clothes 
on,  we  should  notice  whether  any  part  of  his  dress  has  or  has  not  been  cut 
or  injured  over  the  situation  of  the  wound,  whether  the  cut  portions  of  dress 
are  bloody,  and  whether  the  blood  has  been  effused  or  applied  on  the  inside 
or  outside.  "When,  together  with  a  wound  in  the  throat,  we  find  the  cravat 
and  the  shirt,  or  in  a  female  the  collar  or  bonnet  or  cap-ribbons  cut  through, 
this,  all  other  circumstances  being  equal,  is  strongly  presumptive  of  homi- 
cide. A  person  intending  suicide,  unless  labouring  under  confirmed  insanity, 
would  not  allow  any  mechanical  obstacles  of  this  kind  to  remain  as  an 
obstruction  to  the  use  of  the  weapon.  In  one  case  of  homicidal  wound 
of  the  throat,  inflicted  in  the  recumbent  posture,  the  cravat  of  the  deceased 
had  been  lifted  up,  and  afterwards  allowed  to  drop  over  the  wound,  in  order 
to  conceal  it.  The  importance  of  examining  the  dress,  and  comparing 
it  with  the  marks  of  violence  on  the  body,  has  already  been  pointed  out. 

Inference  from  the  quantity  of  blood. — When  the  blood-vessels  of  the 
neck  have  been  divided  to  the  vertebral  column,  and  the  amount  of  blood 
on  the  spot  where  the  body  is  found  is  small,  there  is  reason  to  infer  that 
the  act  is  homicidal,  and  that  the  wound  has  been  produced  soon  after 
death  from  some  other  cause.  The  Road  murder,  already  referred  to  (Beg. 
v.  Constance  Kent,  p.  571),  furnishes  an  illustration  of  this  kind.  In 
reference  to  young  children,  the  question  of  self-infliction  cannot  be  raised 
to  embai'rass  the  case  :  nevertheless,  from  such  a  wound  as  that  inflicted  on 
the  deceased,  there  should  be  evidence  of  spurting  and  copious  loss  of 
blood  ;  but  the  quantity  of  blood  on  the  spot  where  the  body  of  the  child 
was  found  was  so  small  (about  two  tablespoonfuls)  compared  with  the 
severe  wounds  on  the  neck,  that  the  medical  man  properly  drew  the  con- 
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■elusion  either  that  the  wounds  had  been  inflicted  elsewhere,  or  that  they 
had  been  produced  on  the  body  after  active  circulation  had  ceased.  There 
was  reason  to  believe  that  the  child  had  been  first  suffocated,  and  the 
severe  wound  dividing  the  blood-vessels  of  the  neck  inflicted  soon  after- 
wards, although  this  is  not  in  accordance  with  the  prisoner's  confession. 
A  case  somewhat  similar,  involving  the  death  of  a  lady  of  good  social 
position,  occurred  in  the  United  States  a  few  years  since.  This  lady  was 
found  dead  in  bed  with  her  throat  cut,  and  the  bed-clothes  smoothlyarranged 
.about  her  person.  Although  the  soft  parts  of  the  neck,  including  the 
carotid  arteries,  the  windpipe,  and  the  gullet,  were  cut  through  to  the 
spinal  column,  there  was  no  appearance  whatever  of  a  jet  or  spurt  of 
blood,  or  as  if  blood  had  been  poxired  out  from  the  divided  vessels.  There 
was  no  blood  on  the  fore  part  of  the  neck  above  or  below  the  cut,  nor  on 
the  hands,  with  the  exception  of  a  small  stain  on  the  inside  of  the  fingers 
of  the  right  hand.  The  blood  effused  is  said  not  to  have  exceeded  a  quart : 
this  had  evidently  escaped  from  the  wound  in  the  neck,  and  had  flowed 
<lown  behind  the  body.  Beside  these  marks,  there  was  a  spot  of  blood  on 
the  sheet  in  front  of  the  body,  entirely  removed  from  the  wound  and  other 
spots  on  the  bed-clothes.  The  blood  continued  to  ooze  freely  from  the 
wound  for  twenty-four  hours  after  death,  in  spite  of  the  efforts  made  to 
repress  it.  Was  this  a  case  of  murder  or  suicide  ?  Apart  from  all  moral 
circumstances,  the  medical  facts  were  such  as  to  justify  the  inference  that 
this  wound  was  homicidal.  The  attitude  of  the  body,  as  if  laid  out ;  the 
razor  partly  closed,  found  under  the  right  arm,  the  hand  not  bloody ;  the 
absence  of  blood  from  the  front  of  the  person,  showing  that  this  deep  and 
•extensive  wound,  if  suicidal,  must  have  been  infiicted  while  the  deceased  was 
lying  down ;  and,  above  all,  the  small  quantity  of  blood  (one  quart)  which 
had  flowed  from  a  wound  involving  all  the  great  vessels  of  the  neck  to  the 
spinal  column — were  facts  presumptive  of  homicidal  interference.  Had 
the  throat  been  cut  while  the  deceased  was  living,  there  would  have  been 
a  great  flow  or  spurt  of  blood,  but  as  there  was  no  evidence  of  this, 
Swinburne  and  others  who  investigated  the  case  came  to  the  conclusion 
•that  the  woman  had  been  first  suffocated  or  strangled,  and  her  throat  cut 
while  she  was  lying  down. 

Observations  made  in  carrying  out  sentences  of  execution  by  decapita- 
tion show  that  on  a  division  of  the  great  blood-vessels  of  the  neck  during 
active  life  the  flow  of  blood  is  copious  and  instantaneous.  In  the  case  of 
Mrs.  Gardner  (p.  543),  the  body  was  straight  on  the  floor,  as  if  laid  out, 
and  although  the  carotid  artery  had  escaped  division,  there  was  a  pool  of 
blood  on  the  floor  on  each  side  of  the  throat,  and  this  had  run  down  the 
back.  A  quantity  of  blood  escaping  from  the  thyroideal  artery,  had 
entered  the  windpipe  and  caused  death  by  suffocation. 

When  spots  of  blood  are  found  upon  articles  of  dress  or  furniture,  their 
form  and  direction  may  occasionally  serve  to  furnish  an  indication  of  the 
position  of  the  person  with  respect  to  them  when  the  wound  was  inflicted. 
Thus,  if  the  form  of  a  spot  is  oval  and  elongated,  the  presumption  is 
that  the  person  was  placed  obliquely  with  respect  to  the  stained  article 
during  the  hemorrhage.  ('Ann.  d'Hyg.,'  1840,  1,  p.  397.)  The  force 
with  which  the  blood  has  been  thrown  out  will  be  in  some  measure  indi- 
cated by  the  degree  of  obliquity  and  length  of  the  spot.  This  is  in  general 
wide  and  rounded  at  the  upper  part,  but  narrow  and  pointed  below.  The 
•case  of  Sjaicer  furnishes  some  suggestions  on  the  importance  of  evidence 
occasionally  derived  from  an  examination  of  the  form  and  direction  taken 
by  spots  of  blood.  At  the  top  of  the  stair,  and  at  the  height  of  four  or 
five  feet  above  its  level,  several  spots  of  blood  were  observed  upon  a  brick 
wall.    (See  fig.  108,  p.  590.)    These  were  rendered  evident  by  the  wall 
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having  been  recently  whitewashed.  The  spots  took  an  oblique  direction 
from  above  downwards,  were  of  a  pale  red  colour  at  the  upper  part,  but 
dark  red  below,  terminating  in  a  point  consisting  of  the  fibrin  and  the 
greater  part  of  the  red  colouring  matter.  Their  form  and  regularity 
proved  that  they  had  proceeded  from  a  small  artery,  and  that  the  wounded 
individual  could  not  have  been  very  distant  from  the  wall,  while  their 
shining  lustre  rendered  it  probable  that  they  were  of  recent  origin,  and 
their  well-defined  termination  in  a  firm  coagulum  showed  that  they  had 
probably  proceeded  from  a  living  blood-vessel.  The  deceased  had  died 
from  fracture  of  the  skull  and  spinal  column  by  a  fall  from  the  top 
stair;  one  branch  of  the  right  temporal  artery  was  found  divided,  and  this 
wound  could  not  have  been  produced  by  the  fall.  It  was  therefore  evident 
that  a  murderous  assault  had  been  made  upon  the  deceased  at  the  top  of 
the  sfair,  and  this  had  led  to  the  spurting  of  the  arterial  blood  on  the  brick. 
The  height  at  which  the  spots  existed,  and  their  appearance,  proved  that 
the  jet  of  blood  had  been  from  above  downwards,  thereby  rendering  it 
probable  that  deceased  was  standing  up,  or  that  her  head  was  raised  at  the 
time  the  wound  was  inflicted.  Further,  as  the  brick  with  the  spots  was  on 
the  left  hand  in  the  descent,  and  the  wounded  artery  was  on  the  right  side, 
it  is  probable  that  deceased  was  face  to  face  with  her  assailant  in  the  act 
of  ascending  the  stairs,  and  that  she  was  killed  by  being  precipitated 
backwards  to  the  bottom.  The  position  in  which  the  body  was  found  in 
the  cellar  corroborated  this  view.    ('  Med.  Gaz.,'  vol.  37,  p.  612.) 

In  examining  a  dead  body,  attention  should  be  paid  to  the  state  of  the 
mouth  and  throat.  Assailants  who  make  their  attack  during  sleep  some- 
times endeavour  to  close  the  mouth,  or  to  compress  the  throat,  so  as  to- 
prevent  an  alarm  being  given.  In  the  case  of  the  Duchess  de  Praslin,  there 
were  the  marks  of  finger-nails  around  the  mouth.  In  another  case, 
ecchymosed  impressions,  as  if  produced  by  a  hand,  were  found  upon  the 
throat  of  the  deceased.  The  hands  of  the  dead  person  should  always  be 
examined  ;  many  cuts,  excoriations,  or  incisions  found  upon  them,  especially 
if  on  the  dorsal  surfaces  (backs),  will  indicate  that  there  has  been  a  mortal 
struggle  with  the  assailant.  In  the  inspection,  the  examination  of  the 
stomach  should  not  be  omitted.  The  presence  or  absence  of  food,  mucus, 
or  blood,  may  furnish  evidence  of  considerable  importance  in  the  elucidation 
of  the  case.  Thus,  in  the  stomach  of  the  Duchess  de  Praslin,  a  quantity  of 
bloody  froth  was  discovered.  This  rendered  it  certain  that  she  had  lived 
sufficiently  long  to  swallow  a  quantity  of  saliva  mixed  with  blood,  and  that 
probably  she  had  made  some  attempts  to  give  an  alarm.  The  fact  that 
several  days  have  elapsed  since  death  will  not  prevent  the  discovery  of  food 
in  the  stomach,  provided  it  has  been  taken  within  one  or  two  hours  before 
death  :  since  the  digestion  of  food  does  not  appear  to  go  on  to  any  con- 
siderable extent  after  death.  We  have  thus  discovered  food  in  the  stomach 
twenty-eight  clays  after  interment.  This  question  connected  with  the 
digested  or  undigested  state  of  the  food  found  in  the  stomach,  frequently 
arises  on  criminal  trials. 

The  nature  of  the  dried  spots  of  mud  on  clothing  may  occasionally 
serve  to  connect  an  accused  person  with  an  act  of  murder.  In  the  case  of 
Peg.  v.  Snipe  and  others  (York  Wint.  Ass.,  1852),  evidence  was  adduced 
to  show  that  some  spots  of  mud  on  the  boots  and  clothes  of  the  prisoner, 
when  examined  microscopically,  presented  infusorial  shells,  and  some 
rare  aquatic  vegetables,  particles  of  soap,  confervee,  and  hairs  from  the 
seeds  of  groundsel.  The  mud  of  a  ditch  close  to  which  the  body  of 
the  deceased  was  found  presented  the  same  microscopic  appearances  as 
the  mud  from  the  prisoner's  boots  :  and  the  witness  who  gave  this  evidence 
deposed  that  in  his  opinion  the  mud-spots  were  derived  from  this  ditch. 
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He  had  examined  the  mud  of  all  the  other  ditches  in  the  locality,  and 
found  it  to  be  different.  Admitting  the  opinion  to  have  been  correct,  this 
circumstance  clearly  connected  the  prisoner  with  the  act ;  and  it  was  borne 
out  by  the  fact  that  he  had  been  seen  near  the  spot  on  the  night  of  the 
murder.  In  a  case  which  occurred  in  Nov.,  1857,  the  author  found  granules 
of  wheat-starch  mixed  with  the  blood-stains  on  the  gaiters  of  a  man  charged 
with  murder.  He  had  been  just  before  the  occurrence  engaged  in  sowing 
seed-corn.  So  in  Reg.  v.  Steed  (Maidstone  Sum.  Ass.,  1863),  on  the  soles 
of  the  boots  belonging  to  the  prisoner,  portions  of  farinaceous  matter  were 
discovered  adhering  to  the  nails,  in  addition  to  blood,  hair,  and  woollen 
fibres.  It  was  proved  in  evidence  that  after  the  murder  the  prisoner  had 
gone  into  a  country  baker  and  flour-dealer's  shop,  and  trodden  on  the  floor, 
on  which  there  was  flour.  The  above  facts  tended  to  corroborate  the 
evidence  that  the  prisoner  was  the  man  who  had  been  seen  in  the  shop. 

Marks  of  blood  or  other  substances  on  the  deceased. — All  marks  or  stains 
of  blood  or  dirt  on  a  dead  body  require  special  observation.  The  impression 
of  a  hand,  or  of  some  of  the  fingers,  may  be  found  on  the  skin  in  a 
situation  where  it  would  have  been  improbable  or  impossible  for  the  deceased 
to  have  produced  it,  even  supposing  that  one  or  both  of  his  hands  were 
covered  with  blood.  In  one  case  of  murder  there  was  found  the  bloody 
impression  of  a  left  hand  upon  the  back  of  the  left  hand  of  the  deceased, 
in  such  a  position  that  it  was  quite  impossible  the  deceased  himself  could 
have  made  the  mark.  In  all  cases  it  should  be  noticed  whether  the  inside 
or  outside  of  the  hand  or  whether  one  or  both  hands  are  marked  with  blood, 
and  the  size  and  position  of  the  marks  should  be  described.  Stains  of 
blood  on  the  dress  of  a  wounded  person  or  dead  body  may  often  furnish 
important  circumstantial  evidence.  If  there  are  several  stabs  or  cuts  on 
the  body  involving  the  dress,  it  should  be  observed  whether  the  edges  of 
one  or  more  of  them  are  stained  with  blood,  as  if  from  the  wipingof  a  weapon, 
and  whether  the  stain  is  on  the  outside  or  inside  of  the  article  of  dress. 
In  simulated  personal  injuries,  the  stain  of  blood  may  be,  through  inadver- 
tence, applied  to  the  outside  of  the  dress — a  fact  which  might,  in  some 
instances,  lead  to  the  detection  of  the  imposture.  (See  case  by  Bayard, 
'Ann.  d'Hyg.,'  1847,  2,  219.)  In  judging  from  marks  of  blood  in  the 
apartment,  we  must  take  care  that  we  are  not  unconsciously  misled  by  the 
accidental  dispersion  of  this  liquid  by  persons  going  in  and  out  or  touching 
the  body.  The  following  case,  which  occurred  in  France,  will  show  the 
necessity  of  extreme  caution.  A  young  man  was  found  dead  in  his  bed- 
chamber, with  three  wounds  on  the  front  of  his  neck.  The  physician  who 
was  first  called  to  see  the  deceased  had,  unknowingly,  stamped  in  the  blood 
with  which  the  floor  was  covered,  and  had  then  walked  into  an  adjoining 
room,  passing  and  repassing  several  times  ;  he  had  thus  left  a  number  of 
bloody  foot-prints  on  the  floor.  No  notice  was  taken  of  this  at  the  time  ; 
but  on  the  following  day,  when  the  examination  was  resumed,  the  circum- 
stance of  the  foot-prints  was  particularly  attended  to,  and  excited  a 
suspicion  that  the  young  man  had  been  murdered.  The  suspected  person 
was  arrested,  and  would  have  undergone  a  trial  on  the  charge  of  murder, 
had  not  Marc  been  called  in  to  examine  all  the  particulars  of  the  case. 
A  similar  circumstance  occurred  in  the  case  of  Eliza  Grimwood,  who  was 
muidered  at  Lambeth  in  1838. 

Marks  of  blood  or  ivounds  on  the  assailant. — It  is  a  very  common,  but 
erroneous,  idea  that  no  person  can  commit  a  murder  in  which  blood  is 
effused  without  having  his  person  and  clothes  more  or  less  covered 
with  blood.  On  several  occasions  articles  of  clothing  have  been  examined 
which  had  been  worn  by  persons  subsequently  convicted  of  murder  by 
wounding,  and  either  no  blood  has  been  found  on  any  part  of  the  dress, 
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or  only  small  spots  wholly  out  of  proportion  to  the  quantity  of  blood 
which  must  have  flowed  from  the  deceased.  (See  Beg.  v.  Harrington, 
Chelmsford  Ass.,  1852  ;  Beg.  v.  Flack,  Ipswich  Ass.,  1853  ;  Beg.  v.  Cass, 
Carlisle  Ass.,  1860;  Beg.  v.  Boivlands,  Beaumaris  Ass.,  1861;  Beg.  v. 
Edmonds,  Swansea  Ass.,  1862.)  In  the  case  of  Gardner  (C.  C.  C,  1862, 
p.  543),  in  which  there  had  been  a  large  effusion  of  blood  from  a  severe 
wound  in  the  throat,  no  blood-stains  were  found  on  the  clothing  of  the  man 
who  was  convicted  of  the  murder.  It  is  obvious  that  the  throat  of  a  person 
while  standing,  sitting,  or  kneeling,  may  be  cut  by  a  murderer  from  behind, 
and  thus  in  appearance  simulate  suicide.  Under  these  circumstances  the 
clothes  of  the  assassin  would  escape  being  stained  with  blood.  The  flowing 
or  spurting  of  blood  upon  his  clothes  will  depend  upon  his  position  in 
relation  to  the  deceased  at  the  time  of  inflicting  the  wound,  and  this  must 
always  be  a  matter  of  pure  speculation.  In  entire  violation  of  this  simple 
principle,  the  fact  of  a  prisoner's  clothes  not  being  marked  with  blood,  has 
been  on  more  than  one  occasion  urged  as  a  proof  of  his  innocence.  {Beg. 
v.  Dalmds,  C.  C.  C,  June,  1844.)  In  this  case  the  counsel  for  the  prisoner 
wished  to  impress  the  jury  that  no  person  could  cut  the  throat  of  another 
without  having  his  clothes  covered  with  blood  ;  and  as  it  was  not  proved 
that  there  was  any  blood  on  the  clothes,  the  prisoner  could  not  have  been 
guilty  of  the  crime.  The  throat  of  the  woman  was  cut  while  she  was 
walking  across  Battersea  bridge,  the  prisoner  having  inflicted  the  wound 
from  behind.  In  the  case  of  Lord  W.  Bussell,  pp.  537  and  559,  the  act  of 
murder  was  committed  by  Courvoisier  while  in  a  state  of  nudity.  In  Beg. 
v.  Miiller  (C.  C.  C,  Oct.,  1864),  this  line  of  defence  was  carried  to  a  still 
greater  length.  Although  the  clothes  of  the  prisoner  were  not  produced, 
and  the  evidence  showed  that  he  had  had  time  to  change  them,  the  counsel 
for  the  defence  said,  '  Blood  spurted  out  from  the  deceased,  and  there  is 
no  doubt  his  assailant,  whoever  he  was,  must  have  been  covered  with 
blood,  or  have  been  considerably  stained  with  it.'  It  should  be  observed, 
however,  that  the  wounds  were  of  a  contused  character,  from  which  much 
blood  was  not  likely  to  have  flowed  at  the  time  of  their  infliction.  The 
clothes  worn  by  the  assailant  need  not,  therefore,  from  this  state  of  facts, 
have  been  'covered  with  blood,'  or  'considerably  stained.'  No  artery  was 
cut  through,  and  there  was  no  evidence  of  spurting.  Setting  aside  these 
erroneous  assumptions,  the  evidence  tended  to  show  that  had  blood  fallen 
upon  his  clothes,  the  prisoner  had  had  ample  time  to  dispose  of  them,  and 
thus  prevent  a  chemical  examination  of  them.  In  one  case  {Beg.  v.  Smith, 
Liverpool  Aut.  Ass.,  1867),  too  great  a  reliance  upon  the  absence  of  blood- 
stains on  the  dress  of  the  accused,  as  adverse  to  the  theory  of  guilt,  appears 
to  have  led  to  a  failure  of  justice.  The  deceased  was  found  with  his 
throat  cut.  The  wounds  in  the  throat  were  of  such  a  nature  that  they 
could  not  have  been  inflicted  by  the  deceased  himself,  and  might  have  been 
made  by  another  person  from  behind.  The  accused  was  traced  to  the  spot, 
and  a  cap  belonging  to  him,  and  saturated  with  blood,  was  found  under  the 
dying  man.  In  his  charge  to  the  jury  the  judge  is  reported  to  have  said : 
'  There  were  very  slight,  if  any,  traces  of  blood  upon  his  clothes,  and  it 
appeared  to  him  impossible  that  the  person  who  committed  this  deed  should 
not  have  been  deluged  with  blood  from  the  wound,'  etc.  The  medical 
evidence  was  to  the  effect  that  there  were  some  stains  of  blood  on  the 
clothes,  which  were  damp.  They  had  been  washed.  The  jury  acquitted 
the  prisoner.  In  another  case,  commonly  known  as  the  Eltham  murder 
case  (Beg.  v.  Pooh,  C.  C.  C,  July,  1871),  a  young  woman  was  found  dead, 
with  severe  injury  about  her  head  inflicted  with  a  plasterer's  hammer. 
One  of  the  wounds  divided  the  temporal  artery.  The  prisoner's  clothes 
were  examined  by  Letheby,  and  he  found  upon  them  numerous  small  spots 
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of  blood,  apparently  recent.  The  judge,  in  charging  the  jury,  said,  '  Was 
it  likely  that  the  person  who  inflicted  all  that  violence,  dividing  arteries  as 
it  did  in  some  places,  could  have  done  it  without  considerable  marks  of 
blood  being  afterwards  found  upon  his  clothes  ? '  This  question,  if  addressed 
to  a  medical  witness  who  had  had  experience  in  examining  such  cases, 
would  have  been  answered  in  a  very  different  manner  from  that  suggested. 
The  spots  were  such  as  might  have  arisen  from  the  use  of  a  plasterer's 
hammer  in  inflicting  these  wounds.  The  effect  of  spurting  on  the  clothes 
by  the  divided  temporal  artery  would  have  depended  on  the  position  of 
the  assailant  at  the  time.  By  a  bruising  instrument  of  this  kind  'consider- 
able marks  of  blood  '  were  not  likely  to  have  been  produced.  In  a  trial  in 
Ireland,  in  1872,  the  non-discovery  of  blood  on  the  clothes  of  the  accused 
was  advanced  as  a  strong  proof  that  he  could  not  have  committed  the  act 
of  murder  with  which  he  was  charged.  There  is  no  doubt  that  policemen 
are  often  misled  in  searching  for  criminals,  by  relying  upon  blood  on  clothing 
as  a  necessary  accompaniment  of  an  act  of  murder.  This  also  leads  them 
to  magnify  stains  of  red  paint,  iron  rust,  and  fruit-stains,  on  the  dress  of 
an  accused  person,  into  marks  of  blood. 

The  presence  of  spots  of  blood  on  articles  of  clothing,  knives,  &c, 
taken  from  the  persons  of  those  who  are  accused  of  murder,  may  be  quite 
consistent  with  innocence.  Small  spots  or  stains  have  often  an  undue 
importance  attached  to  them.  Minute  spots  of  blood  on  the  shirt  of  a 
man  tried  for  murder  by  wounding,  have  been  regarded  as  furnishing 
proof  of  criminality,  until  it  was  explained  that  they  were  probably  derived 
from  flea-bites,  and  that  some  were  on  one  side  and  some  on  the  other, 
showing  that  the  shirt  had  been  worn  on  the  two  sides.  The  coarse 
clothing  worn  by  labourers  may  acquire  blood-spots  from  a  variety  of 
accidental  circumstances  which  the  accused  may  not  always  be  able  to 
explain.  When  an  attempt  has  been  made  to  wash  out  the  stains,  or  the 
accused  admits  that  they  are  there,  and  shows  great  anxiety  to  give  some 
explanation  of  their  presence,  as  that  he  has  assisted  in  killing  a  pig, 
rabbits,  or  rats,  or  that  he  was  carrying  game  about  him,  there  may  be 
some  ground  for  suspicion.  Due  allowance  should  always  be  made  for 
the  accidental  presence  of  blood.  In  Beg.  v.  Cass  (Carlisle  Sum.  Ass., 
1860),  among  twelve  different  articles  sent  for  examination  for  blood,  was 
a  sovereign,  which  it  was  supposed  had  been  taken  from  a  purse  belong- 
ing to  the  deceased  at  the  time  of  the  murder  and  had  been  touched  by  a 
bloody  hand.  Although  the  reddish-coloured  spot,  which  was  in  the 
letters  near  the  rim,  presented  the  appearance  of  dried  blood,  yet  a 
chemical  examination  showed  that  it  was  not  blood.  A  few  days  after, 
a  number  of  sovereigns  received  from  a  public  bank  were  examined. 
Some  of  these  presented  spots  similar  to  that  on  the  sovereign  above  men- 
tioned, and  one  among  them  had  a  spot  of  dried  blood  upon  it.  A  knife, 
coin,  or  purse,  handled  with  a  cut  finger,  might  be  thus,  when  found  in  the 
possession  of  an  accused  person,  inadvertently  set  down  as  a  proof  of 
guilt. 

If  no  blood  is  found  on  the  clothing  of  a  person  charged  with  murder, 
any  wounds  or  marks  of  violence  upon  him  should  be  specially  examined. 
These  may  have  been  produced  in  a  struggle  with  the  deceased,  and  the 
accused  may  not  be  able  to  give  any  consistent  account  of  the  time  or 
mode  of  their  production.  A  case  has  been  related  (p.  516)  in  which  the 
identity  of  an  assailant  was  in  some  manner  established  by  the  form  of 
an  ecchymosis  on  his  face.  So  a  wound  may  be  found  on  the  accused 
which  he  may  pretend  to  account  for  by  some  accident,  or  in  order  to 
evade  suspicion.  His  statement  may,  however,  be  wholly  irreconcilable 
with  the  appearances  of  the  injury.  The  kind  of  weapon  used,  and  the 
vol.  i.  2  r 
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period  at  which  it  was  inflicted,  may  sometimes  be  inferred  from  a  simple 
examination,  and  prove  that  the  prisoner's  story  is  false.  A  case  of  this 
kind  was  tried,  in  which  an  assailant  was  identified  by  the  peculiarity 
of  a  wound  on  the  knee.  He  had  broken  into  a  house  at  night  with  some 
others,  and  discharged  his  gun  at  the  prosecutrix,  while  he  was  in  the 
act  of  kneeling  or  stooping.  The  gun  burst,  and  the  recoil  of  the  breech 
produced  a  mixed  laceration  and  contused  wound  on  the  knee  of  the 
assailant.  When  the  prisoner  was  called  upon  to  account  for  this  wound, 
he  referred  it  to  an  accidental  blow  from  a  mandril  some  time  before. 
The  appearance  of  the  injury  was,  however,  inconsistent  both  with  the 
time  of  its  alleged  accidental  infliction,  and  with  the  instrument  said  to 
have  produced  it ;  while,  on  the  other  hand,  it  was  proved  to  correspond 
to  such  an  injury  as  the  broken  breech  of  the  gun  would  have  produced 
at  the  date  of  the  burglary.  This  led  to  the  identification  of  the  prisoner 
and  his  subsequent  conviction. 

In  1834,  two  men  were  charged  with  having  assaulted  with  intent  to 
rob  a  surgeon.  It  appeaxs  that  the  prosecutor,  while  walking  late  at 
night  along  a  lonely  road  in  the  country,  overtook  three  men  who  were 
strangers  to  him.  One  knocked  him  down  by  a  severe  blow  on  the  face, 
and  held  him,  while  another  put  his  hand  upon  his  mouth  to  prevent  him 
giving  alarm.  The  prisoner  contrived  to  get  his  finger  into  the  prose- 
cutor's mouth,  and  during  the  struggle  the  latter  bit  off  the  end  com- 
pletely between  the  nail  and  the  first  joint.  The  men  then  ran  away. 
The  piece  of  finger  was  given  to  a  constable,  and  in  the  course  of  about 
eight  hours  he  found  one  of  the  prisoners  with  his  hand  bandaged.  On 
examining  the  hand,  it  was  ascertained  that  the  tip  of  one  finger  was 
missing.  The  prisoner  accounted  for  this  by  saying  that  he  accidentally 
cut  it  off.  This  statement  was  found  to  be  false,  and  he  made  several 
other  inconsistent  statements.  On  comparing  the  piece  of  finger  with 
the  injured  finger  of  the  prisoner's  hand,  they  were  found  closely  to  corre- 
spond. The  portion  of  finger  was  preserved  in  alcohol  for  the  trial,  and 
upon  this  clear  evidence  of  identity  he  and  his  companion  were  convicted. 
These  cases  may  be  taken  as  types  of  many  others  of  a  similar  description. 

Cerebral  matter. — Under  severe  injuries  to  the  head,  a  portion  of  the 
brain  may  escape  and  be  deposited  with  blood  on  articles  of  clothing  or 
furniture.  Orfila  first  directed  the  attention  of  medical  jurists  to  this 
subject,  and  suggested  the  application  of  certain  chemical  tests  to  the 
dried  spots  of  brain-matter.  ('Ann.  d'Hyg.,'  1850,  2,  143.)  These 
experiments  are  not  reliable. 

If  an  examination  of  stains  of  supposed  cerebral  matter  were  required 
in  practice,  the  application  of  the  microscope  by  a  competent  observer, 
using  a  power  of  from  500  to  600  diameters,  would  be  preferable  to  the 
chemical  methods.  In  a  case  of  murder  which  occurred  some  years 
since,  in  which  the  deceased  had  sustained  severe  injuries  to  the  head,  an 
expert  professed  to  have  discovered  with  the  stains  of  blood  on  cloth  a 
quantity  of  brain  substance ;  but  on  the  post-mortem  examination  of  the 
body,  it  was  found  that,  although  there  was  fracture  of  the  skull,  the 
cavity  had  not  been  opened  and  no  brain  had  escaped. 
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EXAMINATION  OF  BLOOD-STAINS — CHEMICAL,  OPTICAL,  AND  MICROSCOPICAL  EVI- 
DENCE— STAINS  OF  BLOOD  ON  LINEN  AND  OTHER  STUFFS — AGE  OR  DATE  OF 
THE  STAINS— INSOLUBLE  STAINS  RESEMBLING  BLOOD — STAINS  OF  FRUITS, 
FLOWERS,  ROOTS,  AND  EXTRACTS — STAINS  OF  BLOOD  ON  WEAPONS — STAINS 
FROM  IRON-RUST — ARTERIAL  AND  VENOUS  BLOOD — THE  GUAIACUM  PROCESS — 
SPECTRAL  ANALYSIS — VARIETIES  OF  BLOOD — BLOOD  OF  MAN  AND  ANIMALS  — 
BLOOD  CRYSTALS. 

Examination  of  Blood-stains. — It  may  appear  at  first  sight  an  easy  matter 
to  say  whether  certain  suspected  spots  or  stains  on  articles  of  clothing, 
furniture,  or  weapons  are  or  are  not  owing  to  blood  ;  but,  in  practice,  great 
difficulty  is  often  experienced  in  answering  the  question.  If  the  stains 
are  large  and  recent,  most  persons  may 
be  competent  to  form  an  opinion  ;  but 
the  physical  characters  of  blood  are 
soon  changed,  even  when  the  stuff  is 
white  and  otherwise  favourable  for  an 
•examination.  If  the  stains,  whether 
recent  or  of  old  standing,  are  upon 
dark-dyed  woollen  stuffs,  as  blue,  black, 
or  brown  cloth,  or  if  they  appear  in  the 
form  of  small  or  detached  spots,  or 
in  thin  films  on  dark  clothing  or  rusty 
weapons,  no  one  but  a  competent  medical 
man  should  be  allowed  to  give  an  opinion. 
Before  proceeding  to  an  analysis,  it  may 
be  occasionally  necessary  to  show  the 
exact  size  and  position  of  blood-stains 
when  found  on  articles  of  furniture. 
For  this  purpose  photography  may  be 
employed.  In  the  case  of  Baynor  (Beg. 
v.  Watson  and  wife,  Notts  Lent  Ass., 
1867),  the  position  of  certain  splashes 
of  blood  on  the  flap  of  a  kitchen-table 
was  of  some  importance  in  the  case. 
The  engraving  (fig.  107)  is  from  a 
photograph,  taken  to  a  scale  of  inches, 
showing  the  relative  position  and  length 
of  two  streaks  of  blood.  (See  p.  565.) 
A  photograph  thus  made  will  give  a 
better  idea  of  quantity  and  position  than 
any  verbal  description.  Or,  a  piece  of 
damp  white  blotting-paper  may  be  firmly  pressed  on  the  stain,  and  after 
removal  moistened  successively  with  tincture  of  guaiacum  and  a  solution 
of  peroxide  of  hydrogen.  An  exact  reproduction  of  the  stain,  in  blue  on 
a  white  background,  may  often  be  thus  procured,  and  may  be  preserved 
for  a  lengthened  period  if  kept  in  the  dark  (see  p.  582).  Blood-stains 
on  dark  cloth  are  more  readily  perceptible  by  artificial  light  than  by 
ordinary  daylight.  There  are  three  methods  of  examining  blood-stains: 
1,  by  chemical  processes  ;  2,  by  the  microscope  ;  and  3,  by  spectrum 
analysis.  In  some  cases  it  is  necessary  to  combine  these  processes  in 
order  to  arrive  at  a  conclusive  result. 


Stains  of  blood  on  the  flap  of  a  table.  Case 
of  Raynor,  Reg.  v.  Watson  and  wife  (Notts 
Lent  Assizes,  1867}. 
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Chemical  Analysis. — There  is  no  direct  chemical  process  by  whicb 
blood  can  be  identified,  but  we  presumptively  establish  its  nature  by 
detei'mining  the  presence  and  properties  of  the  red  colouring  matter  or 
haimogldbin.  The  chemical  properties  of  the  red  colouring  matter  of  blood 
are  as  follows  : — 1.  It  readily  dissolves  in  cold  distilled  water,  forming,  if 
recent,  a  bright  red  solution.  2.  The  red  colour  of  this  solution  is  not 
changed  to  a  crimson,  blue,  or  green  tint  by  a  few  drops  of  weak  solution 
of  ammonia.  If  the  ammonia  is  concentrated,  or  added  in  large  quantity, 
the  red  liquid  will  acquire  a  brownish  tint.  3.  The  red  solution  when 
heated  to  about  170°  F.  is  coagulated,  the  colour  is  entirely  destroyed,  and 
a  muddy  brown  flocculent  precipitate  is  formed,  the  quantity  of  which 
will  depend  on  the  quantity  of  colouring  matter  and  albumen  present. 
The  red  colouring  matter  of  blood  is  always  more  or  less  mixed  with 
albumen,  and  it  is  this  substance  which  gives  to  a  dried  blood-stain  on 
linen  or  cloth  a  well-marked  stiffness.  Stains  from  cochineal,  and  the 
red  colours  of  wine,  flowers,  and  fruit,  do  not  cause  any  stiffening  of  the 
fibre  of  the  stained  stuff,  nor  any  appearance  under  the  microscope  at  all 
resembling  a  direct  coagulum  of  blood.  4.  A  solution  of  the  red  colour- 
ing matter  of  blood  in  water  produces,  with  tincture  of  guaiacum,  a 
reddish-white  precipitate  of  the  resin.  On  adding  to  this  a  solution  of 
peroxide  of  hydrogen,  a  beautiful  blue  colour  is  more  or  less  rapidly  brought 
out.  If  a  sufficient  quantity  of  alcohol  or  ether  is  added,  the  precipitate 
will  be  dissolved  and  a  deep  sapphire  blue  solution  will  result  (p.  590). 
Cochineal  and  other  red  colouring  matters,  when  thus  treated,  give  a 
reddish  colour  to  the  resin  of  the  tincture  of  guaiacum,  but  undergo  no 
change  on  the  addition  of  peroxide  of  hydrogen.  They  are  thus  well 
marked  and  distinguished  from  blood.  Whether  the  blood  is  new  or  old, 
whether  concentrated  or  exceedingly  diluted,  the  test  produces  the  blue 
coloration.  It  produces  the  change  better  in  a  diluted  than  in  a  concen- 
trated state.  A  di'op  of  blood  diffused  through  six  ounces  of  water  may 
be  thus  detected  in  one  or  two  drachms  of  the  mixtui*e.  Such  are  the 
chemical  properties  of  blood,  whether  taken  from  the  human  body  or 
from  that  of  any  warm  red-blooded  (mammalian)  animal. 

Blood-stains  on  linen  or  other  stuffs.  Their  age  or  date. — Supposing  the 
stuff  to  be  white  or  nearly  colourless,  the  spot  of  blood,  if  recent,  is  of  a 
red  colour;  but  sooner  or  later  it  becomes  of  a  reddish-brown,  or  of  a  deep 
red-brown  colour.  The  change  of  colour  to  a  reddish-brown  may  take  place 
in  warm  weather  in  less  than  twenty-four  hours.  After  a  period  of  five 
or  six  days,  it  is  scarcely  possible  to  determine,  from  the  appearance,  the 
date  of  a  stain  even  conjecturally.  In  a  large  stain  of  blood  on  linen,  no 
further  obvious  change  took  place  during  a  period  of  fifteen  years.  It 
had  a  reddish-brown  colour  at  the  end  of  six  weeks,  which  it  retained  for 
the  long  period  mentioned.  Indeed,  it  is  very  difficult  in  any  case,  after 
the  lapse  of  a  week,  to  give  an  opinion  as  to  the  actual  date  of  a  stain. 
The  stain  may  not  be  so  readily  dissolved  by  water,  but  no  chemical  test 
applied  to  the  solution  can  enable  a  chemist  to  fix  the  date.  Blood  of  one 
week's,  and  blood  of  six  weeks'  date  may  present  the  same  chemical 
properties.  This  question  arose  in  the  Eltham  murder  case  (Reg.  v.  Pool', 
C.  C.  C,  July,  1871).  Letheby,  who  examined  the  prisoner's  clothing, 
very  properly  declined  to  assign  a  date  to  the  small  stains  which  he  had 
found  upon  it.  Spectrum  analysis  as  applied  to  blood  furnishes  no  pre- 
cise information  as  to  date.  It  allows  us  to  make  a  distinction  between 
fresh  blood  and  that  which  has  undergone  chemical  changes,  but  not  to 
fix  the  date.  If  a  recent  blood-stain  has  been  exposed  to  smoke,  or  has 
been  dried  in  an  impure  atmosphere  containing  acid  vapours,  its  chemical 
and  optical  properties  are  changed  as  well  as  its  physical  appearance. 


SUSPECTED  STAINS  ON  CLOTHING. 
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Heat  also  affects  the  appearance  of  a  blood-stain.  Blood  dried  in  a  pure 
atmosphere  and  kept  from  air  may  retain  its  chemical  character  of  fresh- 
ness for  a  long  time.  Pfaff  performed  numerous  experiments  on  fresh 
and  old  blood-stains,  with  a  view  of  determining  their  age  or  the  date  at 
which  they  were  produced.  (Casper's  '  Vierteljahrsschrift,'  1862,  1,  266.) 
He  considers  that  the  rapidity  with  which  the  red  colouring  matter  dis- 
solves in  water  and  other  liquids,  may  constitute  a  safe  basis  for  a  medical 
opinion.  It  has  been  long  known  that  the  fresher  the  blood  the  more 
easily  is  the  red  colour  imparted  to  water.  It  has  also  been  pointed  out 
that  in  fresh  stains  the  colour  is  crimson  red,  while  in  old  stains  it  is 
brown  or  red-brown.  The  novelty  of  Pfaff's  suggestion  consisted  simply 
in  fixing  the  age  of  the  stain  on  linen  and  other  stuffs  by  the  time  required 
for  the  commencement  and  completion  of  the  solution  of  the  red  colouring 
matter.  The  solvent  employed  by  him  is  a  solution  of  arsenious  acid  in 
distilled  water,  in  the  proportion  of  one  gi-ain  to  two  drachms  of  water. 
This  is  a  good  solvent  for  the  red  colouring  matter.  In  operating  on 
stains  on  linen  and  other  staffs,  the  rapidity  of  solution  must,  however, 
depend  on  so  many  contingencies  irrespective  of  age,  e.g.  the  quantity  of 
the  blood,  the  nature  of  the  stuff,  its  thickness,  and  its  permeability  to 
liquid,  that  no  definite  rules  can  be  safely  laid  down  for  determining  the 
precise  date.  Tidy  endeavoured  to  establish  the  age  of  blood-stains 
by  means  of  the  spectroscope.  Upon  coloured  stuffs,  or  dirty  clothes,  it 
is  of  course  impossible  to  trace  any  physical  changes  in  stains  of  blood  ; 
on  red-dyed  stuffs  the  stain  appears  simply  darker  from  the  first,  but  in 
all  cases  the  fibre  of  the  stuff  is  more  or  less  stiffened,  as  a  result  of  the 
drying  of  the  albumen  with  the  red  colouring  matter.  In  examining 
an  article  of  clothing,  attention  should  be  paid  to  the  side  of  the  stuff 
which  has  first  received  the  stain  :  sometimes  both  sides  are  stained. 
The  evidence  derived  from  an  observation  of  this  kind  may  be  of 
importance. 

Of  the  various  red  colouring  matters  extracted  from  vegetable  and 
animal  substances,  there  are  none  which,  to  the  experienced  eye,  present 
the  peculiar  crimson-red  tint  of  dry  blood,  especially  when  the  substance 
is  examined  in  a  good  light  by  a  low  power  of  the  microscope.  When 
solutions  of  these  red  colouring  matters  are  heated  with  ammonia,  some — 
such  as  cochineal,  logwood,  and  the  colours  of  roots  and  woods — acquire 
a  deep  crimson  tint ;  while  others,  such  as  the  red  colours  of  flowers  and 
fruits,  are  changed  to  a  blue  or  green.  These  red  colours  are  not  destroyed 
by  a  boiling  tempei-ature,  and  even  when  mixed  with  albumen  this  is 
-coagulated,  but  the  red  colouring  matter  remains  unchanged.  In  the  case 
■of  blood,  the  effect  of  heat  is  to  destroy  the  colour  entirely.  Another 
distinction  has  been  already  pointed  out  (p.  580).  Tincture  of  guaiacum 
and  peroxide  of  hydrogen  produce  no  change  of  colour  in  these  red  colour- 
ing matters,  while  the  red  colour  of  blood  is  changed  to  blue.  The  test, 
however,  has  only  a  limited  value,  since  a  few  other  organic  substances, 
not  necessarily  pigmentary,  may  yield  a  similar  reaction  with  guaiacum 
alone. 

Suspected  stains  on  clothing. — The  suspected  stain,  if  in  a  dry  state, 
-should  be  first  examined  in  a  strong  light,  with  a  low  power  of  the  micro- 
scope. If  caused  by  blood,  it  will  not  be  a  mere  colouring  of  the  fibres, 
but  it  will  have  a  shining  glossy  appearance,  and  each  fibre  will  be  observed 
to  be  invested  with  a  portion  of  dried  coagulum  or  clot.  In  other  cases, 
minute  coagula  or  clots  oresenting  the  appearance  of  dried  jelly,  will  be 
seen  in  the  meshes  of  the  stained  article  of  clothing.  In  certain  lights 
.the  clots  may  appear  of  a  dark  red  colour,  but  by  changing  the  light, 
bright  translucent  portions  of  a  peculiar  crimson  tint  will  come  into  view. 


582 


ACTION  OF  HEAT  ON  BLOOD. 


The  crimson  colour  of  a  blood-stain  is  unlike  that  of  any  other  red  colour- 
ing matter,  and  when  the  stained  portion  presents  the  character  of  a  dry 
coagulum,  the  stain  cannot  be  easily  mistaken  by  a  practised  eye  for  that 
caused  by  any  other  red  colour.  In  fact,  the  microscope  puts  the  observer 
of  a  small  stain  in  the  same  position  as  a  non-professional  person,  who 
unhesitatingly  forms  his  judgment  from  a  large  quantity  of  dried  blood. 
Portions  of  kino  over  a  dress  may  present  occasionally  the  appearance  of 
coagulated  blood ;  but  kino  differs  in  colour  and  in  chemical  properties 
from  blood.  The  microscopical  observation  of  a  suspected  stain  on  linen, 
cotton,  or  woollen,  however  small,  is  generally  sufficient  to  enable  an  ex- 
pert to  form  an  opinion  either  in  the  affirmative  or  negative.  When  the 
stain  is  on  black  or  dark-coloured  cloth,  no  colour  will  be  visible.  If 
owing  to  blood,  the  fibre  will,  however,  be  stiffened,  and  when  viewed  by 
reflected  light  it  may  appear  glossy  from  the  drying  of  the  albumen  or 
serum.  The  suspected  spot  should  be  wetted  with  distilled  water,  and 
when  the  cloth  is  thoroughly  softened  two  or  three  layers  of  white  blotting- 
paper  may  be  pressed  upon  it.  If  blood  is  present  reddish-coloured  stains 
will  be  produced,  sometimes  extending  through  three  or  four  folds  of 
paper.  Any  one  of  these  presenting  colour  may  be  tested  by  adding 
tincture  of  guaiacum  followed  by  peroxide  of  hydrogen,  and  subsequently 
alcohol.  The  blue  coloration  produced  by  blood  will  then  be  apparent.  If 
no  red  colour  is  thus  obtained  on  applying  the  filtering  paper  to  wetted 
cloth,  it  is  not  probable  that  recent  blood  will  be  detected  by  any  other 
test.  If  the  stain  is  of  sufficient  size,  a  slip  of  the  article  of  dress,  whether 
cloth  or  linen,  should  be  suspended  in  distilled  water  contained  in  a 
small  test-tube  or  in  a  watch-glass.  In  the  case  of  blood-stains  of  a  certain 
age,  a  cold  saturated  solution  of  borax  may  be  substituted  with  advan- 
tage for  distilled  water ;  and  the  solution  may  be  raised  to  a  temperature 
of  100°  F.  If  the  stain  is  owing  to  blood  in  a  soluble  form,  a  red  or  red- 
brown  liquid  will  be  seen  to  fall  to  the  bottom  of  the  tube.  When  a 
sufficient  quantity  has  been  thus  collected,  the  clear  water  may  be  drawn 
off  by  a  pipette,  and  the  coloured  liquid  tested  by  ammonia,  by  heat,  and 
by  guaiacum,  as  already  described  (p.  580).  Old  stains  are  very  slowly 
dissolved  by  water,  and  those  which  have  been  exposed  to  a  heat  of 
170°  F.  or  upwards,  or  to  the  influence  of  certain  gases,  are  rendered  more 
or  less  insoluble  in  water.  Oil  or  grease  in  the  stained  article  will  also 
interfere  with  the  solubility  of  the  red  colouring  matter  of  blood.  If  the- 
quantity  of  blood  is  small,  the  substance  may  be  cut  up  and  macerated  in 
a  porcelain  capsule,  with  just  enough  water  to  keep  it  well  moistened. 
After  an  hour  the  stained  substance  may  be  pressed,  and  a  red-coloured 
liquid,  in  a  state  for  testing,  will  be  thus  obtained.  It  may  be  objected 
that  red  stains  resembling  blood  are  occasionally  found  on  linen  and  other 
stuffs,  and  may  give  rise  to  error.  If  the  stains  are  insoluble  in  water, 
they  cannot  be  easily  mistaken  for  blood-stains  :  if  soluble,  no  mistake 
can  arise  provided  the  red  liquid  so  obtained  is  submitted  to  the  chemical 
tests  above  described.  Blood-stains  rendered  insoluble  in  water  by  heat 
or  some  other  cause  must  be  tested  by  other  methods. 

The  effect  of  heat  in  rendering  the  red  colouring  matter  of  blood  in- 
soluble, has  been  already  described  as  a  test  for  its  presence  (p.  580).  In 
the  case  of  a  dead  body  found  burnt,  with  stains  resembling  those  of  blood 
upon  the  clothing  or  furniture,  due  allowance  must  be  made  for  a  change 
of  this  kind.  The  insolubility  of  the  matter  forming  the  stain  merely 
affects  the  chemical  tests,  namely,  the  application  of  heat  and  ammonia. 
That  the  substance  is  blood  may  be  proved  not  only  by  the  guaiacum  process, 
but  by  the  spectrum.  An  insoluble  coagulum  of  blood  may  be  dissolved, 
in  ammonia  by  the  aid  of  heat,  and  thus  examined. 
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The  changes  produced  by  heat  on  blood  became  a  subject  of  inquiry  in 
the  case  of  Raynor  (Reg.  v.  Watson  and  wife,  Notts  Lent  Ass.,  1857,  pp.  565, 
579).  Stains  suspected  to  be  those  of  blood  were  found  on  various 
articles  of  clothing  belonging  to  the  female  prisoner.  The  woman  had 
been  making  black-puddings  with  pig's  blood  a  few  days  before  the  murder, 
and  it  was  alleged  in  defence  that  the  stains  found  on  her  dress  were  pro- 
duced with  pig's  blood  while  so  occupied.  The  blood-marks  on  the  dress, 
as  well  as  the  streak  on  the  flap  of  the  table  (fig.  107,  p.  579),  had  the 
appearance  of  coagulated  blood  as  effused  from  a  living  body.  They  formed 
a  reddish-coloured  solution  in  water  like  recent  blood,  and  there  was  no 
more  salt  in  them  than  would  be  contained  in  a  like  quantity  of  blood. 
Part  of  the  dress  was,  for  the  sake  of  experiment,  sprinkled  with  some  of 
the  black-pudding  mixture,  with  the  result  that  when  dry,  the  stains  were 
different  in  colour  as  well  as  in  chemical  and  other  properties.  This 
mixture  is  made  by  heating  blood  and  adding  to  it  a  quantity  of  salt.  The 
stains  thus  made  with  the  mixture  were  of  a  brown  colour,  insoluble  in 
water,  and  contained  much  salt.  It  was  clear  from  these  results  that  the 
stains  on  the  woman's  dress  could  not  have  been  caused  by  the  black- 
pudding  compound.  On  the  other  hand,  it  was  admitted  that  pig's  blood 
could  not  be  distinguished  from  human  blood  either  chemically  or  micro- 
scopically, and  it  was  suggested  that  all  the  blood-marks  would  be  accounted 
for  and  explained  by  the  pig's  blood  being  used  or  accidentally  spilled 
before  it  was  heated  and  mixed  with  salt. 

Bed  stains  resemhling  blood. — There  are  certain  red  stains  bearing  a 
resemblance  to  blood,  some  of  which  are  insoluble  in  water.  These  may  be 
identified  by  their  special  characters.  Among  them  are: — 1.  lied  dyes, 
such  as  madder,  red  inks  made  from  cochineal,  a  colouring  matter  in  the 
feathers  of  the  banana-eater,  and  purpurin-sulphuric  acid.  Madder,  when 
mordanted,  is  quite  insoluble  in  water.  Cochineal  red  ink  is  discoloured 
by  chlorine  without  the  production  of  a  precipitate.  The  red  pigment  of 
the  banana-eater  is  a  substance  not  likely  to  be  met  with  in  practice. 
Though  it  yields  a  similar  spectrum  to  blood,  it  may  be  distinguished  from 
blood-pigment  by  its  not  yielding  the  spectrum  of  reduced  haemoglobin 
when  treated  with  reducing  agents.  Purpurin-sulphuric  acid  only  yields 
a  spectrum  when  hot ;  but  this  spectrum  might  be  mistaken  for  that  of 
blood.  2.  Iron-moulds.  These  are  of  a  reddish-brown  colour,  sometimes  of 
a  light  or  orange-red.  They  are  quite  insoluble  in  water,  but  are  easily 
dissolved  by  diluted  hydrochloric  acid,  and  on  adding  ferrocyanide  of 
potassium  to  the  hydrochloric  solution,  the  presence  of  iron  will  be  at  once 
apparent.  Care  should  be  taken  that  the  acid  used  for  this  purpose  con- 
tains no  iron.  A  more  satisfactory  method  of  testing  is  to  apply  to  the 
spot  glacial  acetic  acid,  followed  in  a  few  minutes  by  a  solution  of  tannic 
acid.  A  bluish  purple  stain  of  ink  is  produced,  thus  indicating  that  the 
spot  is  owing  to  oxide  of  iron.  Tannic  acid  alone  has  no  action  on  iron- 
moulds.  Iron-moulds  are  generally  distinguished  by  their  brown  colour, 
and  by  the  absence  of  all  stiffening  of  the  fibre,  on  the  stained  spot.  Not- 
withstanding these  well-marked  distinctions,  mistakes  are  sometimes  made, 
as  in  the  following  case.  Some  years  since  a  man  was  found  drowned  in 
the  Seine  at  Paris,  under  suspicious  circumstances.  The  body  had 
evidently  lain  a  long  time  in  the  water.  On  examining  the  shirt  of  the 
deceased,  a  number  of  red-brown  stains  were  observed  on  the  collar  and 
body — resulting,  as  it  was  supposed,  from  spots  of  blood,  which  had  become 
changed  by  time.  On  a  chemical  examination,  however,  they  were  found 
to  be  iron-moulds,  produced  by  the  rusting  of  a  steel  chain  which  the 
deceased  had  worn  round  his  neck.  3.  Bed  paint.  Stains  made  with  red 
paint  containing  ferric  oxide  have  been  mistaken  for  blood.   They  may  be 
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easily  known  by  digesting  them  in  diluted  hydrochloric  acid,  and  applying 
to  the  solution  the  tests  for  iron.  Like  those  produced  by  iron-moulds,  they 
are  insoluble  in  water,  and  therefore  cannot  be  confounded  with  ordinary 
blood-stains.  The  same  may  be  said  of  spots  of  the  ammonio-nitrate  of 
silver  changed  by  light,  which  the  author  has  known  to  be  mistaken  for 
old  stains  of  blood.  The  stuff  on  which  the  spots  of  blood  are  found  may 
be  itself  stained  with  a  red  dye  or  colour,  or  it  may  be  dyed  with  iron  :  in 
this  case  it  will  be  necessary  to  test  by  the  same  process  pieces  of  the 
coloured  and  stained  portions,  in  order  to  furnish  evidence  that  the 
suspected  stains  are  due  to  blood.  In  Spicer's  case  {ante,  p.  573),  an  apron 
which  the  prisoner  wore  was  found  with  stains  of  blood  upon  it ;  but  the 
greater  part  was  covered  with  dark  red  stains,  which  turned  out  to  be 
owing  to  a  logwood-dye  that  the  prisoner  had  used  in  his  business. 
('Med.  Gaz.,'  vol.  37,  p.  613.) 

Among  soluble  stains  resembling  those  of  blood  are  the  spots  produced 
by  the  juices  of  the  mulberry ,  currant,  gooseberry ,  and  other  red  fruits. 
They  are  commonly  recognized  chemically  by  dropping  on  them  a  weak 
solution  of  ammonia,  when  the  spot  is  turned  either  of  a  bluish,  olive- 
green,  or  green  colour.  The  red  of  cochineal  is  changed  to  a  crimson  on 
the  addition  of  weak  ammonia  or  potash.  Spots  of  blood  thus  treated 
undergo  no  change  from  a  weak  alkali.  Acids  turn  them  of  a  bright 
red  colour.  If  a  piece  of  the  stained  stuff  is  suspended  in  water,  the 
coloured  liquid,  if  any  be  obtained,  is  easily  known  from  blood,  by  its 
acquiring  a  green  or  crimson  tint  on  the  addition  of  ammonia,  and  by  the 
red  colour  not  being  coagulated  or  destroyed  wheu  the  liquid  is  boiled. 
Independently  of  the  fruits  mentioned,  there  are  vegetable  juices  that  will 
produce  stains  of  a  red  or  red-bi'own  colour,  which  might  be  mistaken  for 
blood.  In  one  instance  the  red  petals  of  the  poppy  gave  rise  to  an  error 
only  removed  by  a  proper  examination.  (Bayard,  'Man.  Prat,  de  Med. 
Leg.,'  217.)  In  some  red  stuffs  the  dye  is  often  so  soluble  that  water  will 
dissolve  out  of  them  a  portion  of  the  colour ;  but  in  this  case  the  action  of 
ammonia  and  heat  will  serve  readily  to  distinguish  the  stains  from  blood. 
The  soluble  red  or  brown  stains  given  by  Logwood,  Brazil-wood,  or  Madder- 
root,  are  changed  to  a  crimson  colour  by  ammonia.  They  generally  con- 
tain tannic  acid,  and  acquire  a  dark  olive-green  colour  when  touched 
with  a  ferric  salt.  It  may  be  remarked  of  these  stains,  whether  they  are 
soluble  or  insoluble  in  water,  that,  although  to  the  naked  eye  they  may 
bear  a  slight  resemblance  to  the  red  colour  of  blood,  they  are  wholly 
different  when  examined  microscopically.  The  distinction  of  tint  is  well 
marked,  and  there  is  an  absence  of  any  appearance  of  coagulum.  When 
carefully  examined,  it  is  not  probable  that  they  can  ever  be  mistaken  for 
blood. 

Removal  of  blood-stains.  Examination  of  washed  stains. — An  attempt 
may  have  been  made  to  wash  out  blood-stains,  so  that  the  colour  may  be 
more  or  less  changed,  and  no  chemical  evidence  obtainable.  There  is  a 
common  notion  that  certain  chemical  agents  will  remove  or  destroy  these 
stains ;  but  this  is  not  the  case :  the  colour  may  be  altered,  but  when 
dried  on  the  stuff  it  is  not  easily  discharged  or  bleached.  Chlorine,  a  most 
powerful  decolourizing  agent,  turns  the  colouring  matter  of  blood  to  a 
green-brown  colour.  Nothing  removes  a  blood-stain,  whether  wet  or  dry, 
so  effectually  as  simple  maceration  in  cold  water,  or  in  a  saturate  solution 
of  borax,  although,  when  the  stain  is  old,  the  process  is  slow.  Washed 
stains  may  now  be  readily  detected  by  means  of  guaiacum,  provided  any 
red  tint  remains  and  they  are  on  a  colourless  article  of  clothing.  A  drop 
of  the  tincture  is  poured  on  the  stuff,  and  if  there  is  no  change  of  colour, 
peroxide  of  hydrogen  in  ether  is  added.    The  blue  colour  appears  imme- 
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diately  and  becomes  more  intense  by  the  evaporation  of  the  etlier,  or  on  the 
addition  of  alcohol  to  dissolve  the  white  resin.  In  Iieg.  v.  Baker,  a  case 
involving  a  charge  of  murder  and  the  mutilation  of  a  girl  (Hants  Aut.  Ass., 
1867),  the  trousers  of  the  prisoner  sent  for  examination  had  been  stained 
■with  blood  in  front.  An  attempt  had  been  made  to  remove  these  stains  by 
soaking  them  in  water.  This  had  carried  the  red  colouring  matter  into  the 
calico  lining,  and  had  given  to  some  patches  a  strong  and  to  others  a  pale 
reddish  tint.  The  direct  application  of  tincture  of  guaiacum  and  peroxide 
of  hydrogen  indicated  blood  over  a  square  foot  of  the  calico  lining,  and 
beyond  this,  these  liquids  produced  no  change.  The  degree  of  the  diffusion 
of  the  blood,  as  it  had  been  washed  from  the  front  of  the  ti*ousers  into  the 
lining,  was  thus  clearly  defined. 

On  a  trial  for  murder  (Beg.  v.  Misters,  Shrewsbury  Lent  Ass.,  1841), 
this  question  as  to  the  power  of  certain  chemical  reagents  to  remove 
stains  of  blood,  was  raised.  Alum  was  traced  to  the  possession  of  the 
prisoner  :  it  was  found  dissolved  in  a  vessel  in  his  bedroom,  and  it  was 
supposed  that  he  had  removed  the  blood-stains  from  his  shirt  by  the  use 
of  this  salt.  Two  medical  witnesses  deposed  that  they  had  made  experi- 
ments, and  had  found  that  alum  would  take  the  stains  of  blood  out  of 
linen  :  according  to  one,  sooner  than  soap  and  water.  The  result  of  the 
author's  experiments  did  not  correspond  with  these.  It  was  not  found 
that  alum  removes  stains  of  blood  so  readily  as  common  water  ;  and  when 
alum  is  added  to  a  solution  of  blood-pigment  in  water,  so  far  from  the 
colour  being  discharged,  it  is  slowly  converted  to  a  deep  greenish-brown 
liquid.  In  one  experiment  a  slip  of  linen,  having  upon  it  a  stain  of  dried 
blood  of  old  standing,  was  left  in  a  solution  of  alum  for  twenty-four 
hours,  but  not  a  particle  of  the  red  colouring  matter  had  been  extracted, 
although  it  was  changed  in  colour.  The  effect  of  the  alkali  contained 
in  yellow  soap,  as  well  as  of  potash,  soda,  and  their  carbonates,  is  to 
change  the  red  colour  of  blood  to  a  deep  greenish-brown,  like  many  other 
reagents,  but  they  do  not  exert  on  it  any  discharging  or  bleaching  power. 
Combined  with  friction,  fresh  blood-stains  may  of  course  be  easily  effaced 
by  any  cold  alkaline  or  soapy  liquid. 

Detection  of  blood  on  weapons. — When  recent,  and  on  a  polished  instru- 
ment, stains  of  blood  are  easily  recognized ;  but  when  of  old  standing,  or 
on  a  rusty  piece  of  metal,  it  is  a  matter  of  some  difficulty  to  distinguish 
them  from  the  stains  produced  by  rust  or  other  causes.  If  the  stain  is 
large,  a  portion  may  be  easily  scraped  off  on  drying.  This  may  be  placed 
in  a  watch-glass  with  some  distilled  water,  or  saturated  solution  of  borax, 
the  solution  filtered  to  separate  any  oxide  of  iron,  and  then  tested.  If 
the  water  by  simple  maceration  acquires  a  red  colour,  the  solution 
may  be  tested  by  the  methods  already  described  (p.  580).  Sometimes 
the  stain  appears  on  a  dagger  or  knife,  either  in  the  form  of  a  thin 
yellowish  or  reddish  film,  or  in  streaks,  and  is  so  superficial  that  it 
cannot  be  mechanically  detached.  We  should  then  pour  a  thin  stratum 
of  water  on  a  piece  of  plate-glass,  and  lay  the  stained,  part  of  the  weapon 
upon  the  surface.  The  water  slowly  dissolves  the  colouring  matter  of 
blood,  and  the  coloured  liquid  may  be  examined  by  the  chemical  processes 
above  recommended.  If  the  weapon  has  been  exposed  to  heat,  so  as  to 
destroy  the  blood-pigment,  this  mode  of  testing  will  fail.  A  very  dilute 
solution  of  ammonia  may  also  be  advantageously  used  for  the  solution  of 
blood-stains  on  iron. 

There  is  often  a  remarkable  resemblance  to  the  stains  of  blood  on 
metal,  produced  by  the  oxides  or  certain  salts  of  iron  with  vegetable  acids. 
If  the  juice  or  pulp  of  lemon  or  orange  is  spread  upon  a  steel  blade,  and 
is  exposed  to  the  air  for  a  few  days,  the  resemblance  to  blood  produced 
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by  the  formation  of  citrate  of  iron  is  occasionally  so  strong  that  •well-in- 
formed surgeons  have  been  completely  deceived  :  they  have  pronounced 
the  spurious  stain  to  be  blood,  while  the  real  blood-stain  on  a  similar 
weapon  was  pronounced  to  be  artificial.  The  difficulty  of  distinguishing 
such  stains  by  the  eye  is  illustrated  by  the  following  case  which  occurred 
in  Paris.  A  man  was  accused  of  having  murdered  his  uncle.  A  knife 
was  found  in  his  possession,  having  upon  it  dark-coloured  stains,  pro- 
nounced by  those  who  saw  them  to  be  stains  of  blood.  Barruel  and 
another  medical  jurist  were  required  to  determine  the  nature  of  the 
stains,  and  the  examination  was  made  before  a  magistrate  in  the  presence 
of  the  accused.  They  were  clearly  jjroved,  by  these  and  other  experi- 
ments, to  be  spots  produced  by  the  citrate  of  iron.  It  appeared  on 
inquiry  that  the  knife  had  been  used  by  some  person,  a  short  time 
previously,  for  the  purpose  of  cutting  a  lemon  ;  and  not  having  been 
wiped  before  it  was  put  aside,  chemical  action  had  gone  on  between  the 
acid  and  the  metal  which  had  given  rise  to  the  appearance.  This  case 
certainly  shows  that  physical  characters  alone  cannot  be  trusted  in  the 
examination  of  these  suspected  stains.  Stains  of  the  citrate  of  iron  may 
be  thus  distinguished  : — The  substance  is  soluble  in  water,  forming,  when 
filtered,  a  yellowish  solution,  different  from  the  red  colour  of  blood  under 
the  same  circumstances.  The  solution  undergoes  no  change  of  colour  on 
the  addition  of  ammonia.  If  in  the  state  of  persalt,  it  is  rendered  blue 
by  tincture  of  guaiacum  alone.  It  is  unchanged  in  colour,  but  may  be 
partially  precipitated  at  a  boiling  temperature,  and  it  is  at  once  identified 
as  a  ferric  salt  by  giving  a  blue  colour  with  the  potassium  ferrocyanide. 
Spots  of  the  citrate  of  iron  on  knives  are  often  soft  and  deliquescent, 
while  those  of  blood  are  commonly  dry  and  brittle. 

It  is  not  always  easy  to  distinguish  by  sight  a  stain  of  blood  on  a 
weapon  from  a  mark  produced  by  common  iron-rust.  When  suspicion 
exists,  marks  are  pronounced  to  be  due  to  blood,  which  under  other  cir- 
cumstances would  have  passed  unnoticed.  One  source  of  difficulty  is  this  : 
the  iron-rust  on  an  old  knife  is  often  mixed  with  some  article  of  food,  or 
even  with  blood  itself.  We  must  here  pursue  the  same  mode  of  examina- 
tion as  if  the  stain  were  of  blood,  and  macerate  the  weapon,  or  a  portion 
of  the  coloured  deposit  scraped  from  the  surface,  in  a  small  quantity  of 
distilled  water,  and  filter  the  liquid.  If  the  stain  is  due  to  iron-rust 
alone,  this  will  be  separated  by  filtration,  and  the  liquid  will  pass  through 
colourless.  If  we  now  digest  the  brown  undissolved  residue  left  on  the 
filter  in  hydrochloric  acid,  free  from  iron,  we  shall  obtain  a  yellowish 
solution,  which  will  give  with  ferrocyanide  of  potassium  a  blue  colour — 
Prussian  blue. 

In  old  blood-stains  on  rusty  weapons,  blood  and  oxides  of  iron  are 
necessarily  intermixed.  In  order  to  detect  and  separate  them  the  follow- 
ing plan  may  be  adopted.  Scrape  off  portions  of  the  supposed  dry  blood 
and  rust  into  a  porcelain  capsule.  Moisten  the  substance  with  water  and 
let  it  stand  covered.  If  blood  is  present  the  water  will  acquire  a  reddish- 
brown  hue,  and  the  addition  of  tincture  of  guaiacum  and  peroxide  of 
hydrogen  will  produce  a  red  colour  if  blood  be  present.  The  effect  is 
strongly  marked  when  the  water  is  allowed  to  evaporate  to  dryness 
and  leave  a  reddish  stain  on  the  white  porcelain.  The  guaiacum  and 
peroxide  of  hydrogen  have  no  action  upon  iron-rust,  but  the  particles  of 
dried  blood  acquire  a  bluish  coloration  around  them,  and  are  thereby 
clearly  distinguished  from  the  particles  of  rust.  The  guaiacum  and 
peroxide  applied  to  a  film  of  water  on  which  the  rusted  weapon  has  been 
placed  will  give  a  blue  colour  if  blood  is  present,  otherwise  not.  By  this 
process,  blood  was  readily  detected  on  a  rusty  knife  used  in  an  act  of 
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murder  committed  ten  years  previously.  (Case  of  Gardner,  p.  543.)  No 
blood  could  be  seen  on  the  blade  with  the  aid  of  a  lens. 

A  man  was  suspected  of  murder,  and  on  the  collar  and  upper  part 
of  the  shirt  there  was  a  large  and  somewhat  deep  pinkish-red  stain,  in 
some  respects  resembling  washed  blood.  This  appeared  to  be  an  unusual 
situation  for  blood  to  be  found  sprinkled ;  and  upon  testing  the  stained 
linen,  the  stain  was  thus  proved  not  to  be  due  to  soluble  blood.  On  in- 
quiry, it  was  ascertained  that  the  man  had  worn  round  his  neck  a  common 
red  handkerchief  during  a  wet  night,  and  while  taking  violent  exercise. 
The  reddish-coloured  stain  was  thus  accounted  for.  There  were,  however, 
some  other  marks  on  the  shirt  which  required  examination,  as  there  was 
a  very  strong  suspicion  against  this  man.  These  were  on  the  sleeves,  at 
those  parts  which  would  be  likely  to  receive  stains  of  blood  if  they  had 
been  rolled  or  turned  up  at  the  wrists ;  and  it  was  ascertained  that  the 
murderer  in  this  case  had  used  a  quantity  of  yellow  soap  in  washing  his 
hands.  The  stains  were  of  a  brownish  colour,  and,  so  far  as  external 
characters  were  concerned,  it  was  difficult  to  say  whether  they  had  been 
produced  by  blood  or  not.  On  examining  the  parts  of  the  shirt  corre- 
sponding to  the  armpits,  stains  precisely  similar  were  there  seen, 
evidently  resulting  from  cutaneous  perspiration.  Slips  of  linen  from 
the  stained  portions  of  the  sleeves  were  digested  in  water.  In  twenty- 
four  hours  the  stains  were  entirely  removed,  and  the  water  in  each 
tube  had  acquired  a  straw -yellow  colour.  The  solution  was  wholly  unlike 
that  produced  by  blood  under  any  circumstances ;  it  was  not  changed 
in  colour  by  ammonia,  or  by  a  heat  of  212°  F. ;  but  it  acquired  a  faint 
opalescence  on  the  addition  of  nitric  acid.  These  results  not  only  in- 
dicated the  absence  of  blood,  but  showed  that  the  stains  were  due  to 
perspiration.  The  stains  on  the  pai'ts  corresponding  to  the  armpits  could 
not  be  ascribed  to  blood,  and  from  the  similarity  in  physical  and  chemical 
properties  it  was  impossible  to  attribute  those  on  the  sleeves  to  blood.  It 
happened,  however,  that  a  large  pocket-knife,  with  numerous  dark-red 
stains  on  the  blade  and  between  the  layers  of  the  handle,  was  found  upon 
this  man.  Several  persons  who  saw  the  knife  pronounced  that  the  marks 
were  due  to  blood.  These  stains  were  due  not  to  recent  blood,  but  to  a 
mixture  of  some  animal  matter,  probably  food,  with  iron-rust.  The  man 
was  tried  for  the  murder,  and  acquitted  on  an  alibi. 

In  the  case  of  Mr.  Briggs  (Beg.  v.  Miiller,  0.  C.  C,  Oct.,  1864), 
a  question  arose  whether  there  was  dried  coagulated  blood  upon  a 
life-preserver,  which  the  prisoner  might  have  employed.  The  weapon 
consisted  of  a  heavy  mass  of  lead,  enclosed  in  a  network  of  string,  and 
secured  to  a  whalebone  handle.  There  was  a  substance  on  the  network 
resembling  dried  blood.  When  this  was  removed  and  placed  in  contact 
with  water,  it  was  not  dissolved,  and,  under  the  microscope,  presented 
the  appearance  of  brown  flakes,  which  gave  no  colour  to  the  surrounding 
liquid.  On  applying  a  red-hot  platinum  wire  to  the  supposed  coagulum, 
it  melted,  and  gave  off  the  smell  of  resin.  It  was  part  of  a  resinous 
composition  which  had  been  used  for  securing  the  lead  to  the  network  ; 
it  had  become  softened  by  heat,  and  had  oozed  out  between  the  meshes. 
No  blood  could  be  detected  in  any  part. 

The  chemical  analysis  of  suspected  spots  or  stains  on  weapons  and 
clothing  is  by  no  means  an  unimportant  duty.  If  we  cannot  always 
obtain  from  these  experiments  affirmative  evidence,  they  often  furnish 
good  negative  proof,  and  thus  tend  to  remove  unjust  suspicions  against 
accused  parties.  Evidence  should  not  be  received  on  matters  of  this  kind 
from  police-constables  or  other  non-professional  persons.  No  confidence 
should  be  placed  in  an  opinion  derived  from  physical  characters  only.  On 
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the  occasion  of  the  murder  of  Eliza  Grimioood,  in  1838,  committed  as  it 
was  under  circumstances  of  the  greatest  mystery,  and  the  perpetrator  of 
■which  was  never  discovered,  the  examination  of  suspected  marks  resembling- 
blood,  became  an  important  part  of  the  inquiry,  but  it  was  improperly 
conducted.  The  finger-plates  of  the  door  of  the  room,  in  which  the 
murder  was  perpetrated,  presented  some  dark  stains,  supposed  to  have 
been  produced  by  the  bloody  hand  of  the  murderer  in  the  act  of  escaping. 
The  only  test  to  which  these  were  submitted  was,  that  the  magistrate, 
before  whom  the  case  was  heard,  tried  to  rub  off  some  of  the  stains  with 
a  piece  of  blotting-paper,  but  did  not  succeed  ;  and  he  expressed  his 
opinion,  that,  if  they  were  blood-stains,  they  had  been  wiped.  It  is  easy 
to  perceive  to  what  results  superficial  examinations  of  this  kind  may 
lead. 

Detection  of  fibrin. — Fibrin  forms  about  l-500th  part  of  human  blood  ; 
it  exists  in  the  clot  of  the  blood  of  all  warm-blooded  animals.  The 
other  animal  liquids  in  which  it  is  found  are  the  chyle  and  lymph. 
When  the  blood  is  in  sufficient  quantity,  a  pale  film  of  fibrin  may 
be  left  upon  the  stained  substance,  after  the  colouring  matter  has 
been  removed  by  digestion  in  water.  Small  quantities  of  fibrin  are 
not  easily  identified  by  chemical  properties.  Hence,  unless  evidence 
of  the  existence  of  red  colouring  matter  is  obtained,  the  presence  of 
fibrin  cannot  be  relied  on.  It  has  been  supposed  that  the  demonstra- 
tion of  the  presence  of  fibrin  in  a  blood-stain  would  enable  us  to 
say  whether  the  blood  had  been  effused  from  a  living  or  dead  body  ; 
but,  admitting  that  the  existence  of  fibrin  in  a  small  quantity  of 
dried  blood  upon  an  article  of  dress  could  be  indisputably  established, 
this  fact  would  not  enable  us  to  give  a  conclusive  answer  to  the  im- 
portant question  above  suggested.  If  the  quantity  of  blood  examined 
be  comparatively  great,  and  no  fibrin  can  be  procured  from  it  after  com- 
plete digestion  in  cold  water,  it  is  probable  that  this  blood  has  not  come 
from  a  living  body,  and  that  it  is  merely  a  mixture  of  red  colouring  matter 
and  serum,  like  that  found  in  the  vessels  of  the  dead  body  after  perfect 
coagulation.  But  the  experimentalist  must  bear  in  mind  that  small  stains 
of  blood  will  commonly  leave  no  appreciable  quantity  of  fibrin.  On  the 
•other  hand,  if  fibrin  were  clearly  obtained,  it  would  be  by  no  means 
proved  that  the  blood  yielding  it  had  issued  from  a  living  body.  Until 
the  blood  has  coagulated,  there  is  no  fibrin ;  and  coagulation  seldom 
commences  in  the  dead  body  until  after  the  lapse  of  three  or  four  hours, 
although,  if  removed  from  the  body,  it  speedily  becomes  solid. 

Arterial  and  Venous  blood. — It  is  not  possible  to  distinguish  arterial 
from  venous  blood  by  any  physical  or  chemical  characters,  when  it  has 
been  for  some  days  effused,  and  is  in  a  dry  state  upon  articles  of  dress, 
furniture,  or  weapons ;  but  this,  in  medico-legal  practice,  is  not  often  a 
subject  of  much  importance,  since  there  are  few  cases  of  severe  wounds, 
either  in  the  throat  or  other  parts  of  the  body,  in  which  the  two  kinds  of 
blood  do  not  escape  simultaneously.  The  most  striking  and  apparent 
difference  between  them,  when  recently  effused,  is  the  colour ;  the  arterial 
being  of  a  bright  scarlet,  while  the  venous  is  of  a  dark-red  hue  ;  but  it 
is  well  known  that  the  latter,  when  exposed  to  air  for  a  short  time, 
acquires  a  florid  red  or  arterial  colour ;  and  the  two  kinds  of  blood  when 
•  dried,  cannot  be  distinguished  chemically  by  any  known  criterion.  If  a 
coat,  or  other  stuff,  stained  with  blood,  were  of  a  dark  colour,  the  liquid 
would  be  absorbed  and  speedily  lose  its  physical  characters.  The  micro- 
scope shows  no  appreciable  difference  in  the  blood-corpuscles  of  arterial 
and  venous  blood,  and  chemistry  does  not  enable  us  to  apply  any  test  so 
as  to  make  a  satisfactory  distinction  between  them.    In  this  deficiency  of 
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microscopical  and  chemical  evidence  an  attempt  has  been  made  to  establish 
a  distinction  by  noticing  the  physical  appearance  of  the  blood-stain. 
Thus,  it  is  alleged,  the  arterial  blood  will  be  indicated  by  its  being  sprinkled 
over  surfaces  upon  which  it  has  fallen,  while  the  venous  blood  is  always 
poured  out  in  a  full  stream.  In  most  wounds  which  prove  fatal  by 
hemorrhage,  the  blood  is  poured  out  simultaneously  from  arteries  and 
veins.  The  sprinkled  appearance  of  the  blood,  when  it  exists,  will,  cseteris 
paribus,  create  a  strong  presumption  that  it  was  poured  out  from  a  living 
body,  for  after  the  heart  has  ceased  to  act  the  arteries  lose  the  power  of 
throwing  out  the  blood  in  jets.  This  mode  of  distinguishing  arterial  from 
venous  blood  was  adduced  as  evidence  in  the  case  of  Sellis,  who  destroyed 
himself  after  having  attempted  to  assassinate  the  Duke  of  Cumberland. 
There  was  the  appearance  of  sprinkled  blood  on  the  coat-sleeve  of  Sellis, 
and  it  is  stated  that  the  temporal  artery  of  the  Duke  had  been  wounded. 
Sir  Everard  Home  thence  inferred  that  Sellis  had  attacked  the  Duke, 
and  wounded  the  artery,  which  had  led  to  the  sprinkling  of  the  sleeve. 
('  Will's  Circ.  Evid.,'  89.)  This  method  of  distinguishing  the  two  kinds 
of  blood,  therefore,  may  be  occasionally  available  for  practical  purposes  ; 
but  it  must  be  remembered  that  accident  may  lead  to  the  sprinkling  of 
blood  from  a  small  vein  which  has  been  wounded,  while  blood  may  be 
poured  out  in  considerable  quantity  from  an  artery,  especially  if  large ; 
and  if  it  fall  on  one  spot  at  a  short  distance,  it  may  produce  a  soaked 
appearance.  The  sprinkling  may  be  expected  only  when  the  wounded 
artery  is  small,  and  the  blood  is  effused  at  a  distance.  This  is  a  fact 
which  a  medical  jurist  should  not  overlook,  although,  for  the  reasons 
stated,  too  great  a  reliance  must  not  be  placed  on  it.  The  spots  of  blood, 
if  thrown  out  from  a  living  blood-vessel,  speedily  consolidate,  and  the  fibrin, 
with  the  greater  portion  of  the  colouring  matter,  is  found  of  a  deep  red 
colour  at  the  lower  part  of  the  spot,  the  upper  portion  being  of  a  pale  red. 
The  lower  and  thicker  part  has  commonly  a  shining  lustre,  as  if  gummed, 
when  the  spot  is  recent,  and  when  it  has  been  effused  upon  a  non-absorbent, 
surface.  This  glazed  appearance  is,  probably,  given  by  the  evaporation  of 
the  aqueous,  and  the  rapid  desiccation  of  the  albuminous  portions.  In 
Eeg.  v.  Spicer  (p.  573),  there  was  a  wound  of  the  temporal  artery  of  the 
deceased  woman.  A  brick  in  the  wall,  opposite  to  the  spot  where  the 
wound  was  inflicted,  presented  the  ap-  Fi„.  10g 

pearance  shown  in  fig.  108.  The  size 
and  direction  of  the  spots  vary  according 
to  the  distance  of  the  person  wounded, 
and  the  direction  in  which  the  spurting 
has  taken  place  against  the  surface. 
"When  blood  falls  upon  porous  articles 
of  clothing,  as  linen  or  cotton,  it  is  ab- 
sorbed, and  produces  a  dull  stain.  In 
dark-coloured  articles  of  dress,  it  is  some- 
times difficult  by  daylight  to  perceive 
these  stains.  The  part  appears  stiffened, 
and  has  a  dull  red-brown  colour,  which 
is  sometimes  more  perceptible  when  seen 
by  the  reflection  of  the  light  of  a  candle.  Sp trf^  Ta  t cXr™d°of  Z 

In    trusting   to    the     Coagulation    of       temporal  artery  (Reg.  v.  Spicer,  Berks 

the  sprinkled  blood  as  evidence  of  its     Lent  Assizes'  1846)- 
escape  from  a  living  vessel,  it  must  be  remembered  that  three  or  four 
hours  may  elapse  before  it  coagulates  in  the  healthy  body  after  death. 
Hence  blood  which  has  escaped  from  a  recently  dead  body,  although  it 
would  not  be  found  diffused  as  if  by  spurting,  might,  in  so  far  as  coagula- 
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tion  is  concerned,  assume  the  appearance  of  having  been  effused  from  a 
living  body.  The  mere  fact  of  the  blood  in  blood-stains  being  found 
coagulated,  does  not  prove  that  the  person  was  actually  living  when  the 
blood  was  effused.  It  merely  shows  that  he  was  either  living  or  but 
recently  dead.  Some  states  of  the  living  body  appear  to  favour  and  others 
to  prevent  the  coagulation  of  the  blood  after  death. 

There  is  no  method  known  by  which  the  blood  of  a  man  can  be  dis- 
tinguished from  that  of  a  woman,  or  the  blood  of  a  child  from  that  of  an 
adult.  The  blood  of  a  child  at  birth  forms  a  thinner  and  softer  coagulum 
than  that  of  the  adult.  A  medico-legal  question  has  arisen,  on  more  than 
one  occasion,  whether  there  were  any  means  of  distinguishing  menstrual 
blood  from  that  of  the  body  generally.  This  liquid  yields  fibrin,  and  con- 
tains red  colouring  matter  and  the  other  constituents  of  blood.  The  only 
differences  noticed  are  of  an  accidental  kind  :  1st,  that  it  is  acid  (fresh 
blood  is  alkaline),  owing  to  its  admixture  with  vaginal  mucus;  and  2nd, 
that  under  the  microscope  it  is  mixed  with  epithelial  scales,  which  it  has 
derived  from  the  mucous  membrane  in  its  passage  through  the  vagina. 
In  the  bodies  of  women  who  had  died  suddenly  while  menstruating,  Webber 
found  coagulated  blood  upon  the  uterine  mucous  membrane.  If,  there- 
fore, menstrual  blood  does  not  coagulate,  it  is  simply  because  it  has  already 
coagulated  within  the  uterine  cavity,  and  cannot  do  so  again  ;  it  is  more 
fluid  than  ordinary  blood,  because,  during  its  trickling  descent,  it  becomes 
mixed  with  watery  uterine  and  vaginal  mucus.  (Schmidt's  '  Jahrb.,' 
1847,  7,  139.)  A  case  occurred  in  France,  which  induced  the  Minister  of 
Justice  to  refer  the  consideration  of  this  question  to  the  Academy  of 
Medicine.  The  reporters,  Adelon,  Moreau,  and  Lecanu,  came  to  the  con- 
clusion that  there  were  no  means  of  distinguishing  menstrual  blood  dried 
on  clothing,  from  that  which  might  be  met  with  in  a  case  of  infanticide 
or  abortion.    ('  Ann.  d'Hyg.,'  1846,  1,  181.) 

The  Guaiacum  Test. — The  guaiacumtest  maybe  repeated  with  a  small 
quantity  of  the  solution  of  the  stain  either  in  distilled  water  or  in  a 
saturated  solution  of  borax.  Although  several  substances  have  the 
property  of  bluing  guaiacum,  or  of  rendering  a  mixture  of  guaiacum 
and  peroxide  of  hydrogen  blue,  there  are  few  cases  occurring  in  actual 
practice  where  the  test  is  not  available,  and  of  considerable  probative 
value.  The  tincture  of  guaiacum  employed  should  be  dilute,  freshly 
prepared,  and  made  by  dissolving  a  fragment  taken  from  the  centre 
of  a  lump  of  the  resin,  in  rectified  spirit  of  wine.  The  tincture  should 
be  first  added  to  the  liquid  to  be  tested.  If  a  blue  colour  be  produced, 
as  will  be  the  case  should  a  ferric  salt,  or  many  other  substances, 
be  present,  the  test  cannot  be  applied  ;  but  if  no  blue  colour  results  from 
the  addition  of  the  tincture  a  small  quantity  ef  a  solution  of  peroxide  of 
hydrogen  should  be  added.  At  once,  or  in  the  course  of  a  few  seconds  if 
a  trace  only  of  blood-pigment  be  present,  a  perceptible  blueness  of  the 
liquid  will  be  observed,  which  becomes  more  manifest  if  enough  rectified 
spirit  be  added  to  redissolve  the  precipitated  resin.  Some  experimenters 
prefer  to  use  the  ethereal  solution  of  the  peroxide  known  as  ozonic 
ether;  whilst  others,  again,  prefer  oil  of  turpentine  which  has  been 
freely  exposed  to  the  air.  If  either  of  these  two  liquids  be  employed  in 
place  of  the  aqueous  solution  of  the  peroxide,  they  will  rise  to  the  surface 
of  the  liquid,  carrying  with  them  most  of  the  blue  compound.  Whatever 
oxidizing  agent  be  employed — the  aqueous  or  the  ethereal  solution  of  per- 
oxide of  hydrogen,  or  oil  of  turpentine — its  fitness  for  testing  must  be 
determined  by  adding  to  it  a  small  quantity  of  bichromate  of  potassium 
strongly  acidulated  with  dilute  sulphuric  acid,  when  a  rich  blue  colour 
should  be  produced  if  the  test  liquid  is  fit  for  use. 
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Leforfc  has  objected  to  this  process  on  the  ground  that  the  resin  of 
guaiacum  is  blued  by  an  '  unlimited '  number  of  substances  ('  Ann. 
d'Hyg.,'  1870,  2,  432)  ;  but  this  objection  is  irrelevant  and  misleading. 
Schonbein  and  Day  have  both  proved  clearly  that  the  colouring  matter 
•of  blood  does  not  cause  a  bluing  of  guaiacum  resin,  and  therefore  it 
could  not  possibly  be  mistaken  for  any  one  of  the  '  unlimited '  number 
•of  substances,  having  nothing  in  common  with  blood,  which  change 
the  colour  of  this  resin.  Ifc  is  always  advisable  in  practice  to  add  the 
guaiacum  first.  If  this  is  blued,  then  other  methods  of  detecting  blood 
should  be  resorted  to. 

Lefort,  in  dealing  with  this  subject,  forgets  that  in  medico-legal 
researches  the  problem  is  to  distinguish  the  red  colouring  matter  of  blood 
from  other  red  colouring  matters.  He  thinks  that  colourless  saliva  and 
colourless  mucus  may  be  mistaken  for  blood,  because,  according  to  him, 
they  are  turned  blue  by  the  guaiacum  and  peroxide,  like  blood.  Assuming 
that  he  is  correct  (although  his  results  are  not  in  accordance  with  the 
author's  experiments),  no  medical  jurist  could  mistake  colourless  stains 
of  these  liquids  for  stains  of  red  blood. 

The  same  remarks  apply  to  the  colouring  matter  of  bile,  which, 
according  to  Jamieson  ('Austral.  Med.  Jour.,'  Oct.,  1869),  produces 
slowly  a  bluing  of  the  guaiacum  resin  in  contact  with  peroxide  of 
hydrogen.  In  practice,  stains  of  bile  are  so  strongly  marked  by  their 
peculiar  yellow  colour  and  special  tests,  that  no  one  competent  to  undertake 
such  investigations  could  fall  into  an  error  of  confounding  them  with 
stains  of  blood.  The  mistakes  which  have  arisen  respecting  blood  on 
clothes  have  been  chiefly  traceable  to  the  presence  of  stains  derived  from 
red  fruits  and  flowers,  artificial  red  dyes,  and  some  red  mineral  substances, 
such  as  ferric  oxide.  Lefort  states  that  stains  produced  by  the  red 
colouring  matter  of  wine  gave  a  blue  colour  on  the  addition  of  a  mixture  of 
guaiacum  and  peroxide,  but  this  was  only  after  some  hours'  exposure.  (Op. 
cit.,  p.  438.)  It  is  the  very  essence  of  this  mode  of  testing,  that  the  effect 
in  blood  is  immediate,  or  that  it  takes  place  within  a  few  seconds.  No 
reliance  can  or  ought  to  be  placed  upon  any  change  of  colour  which 
requires  hours  for  its  production,  since  the  resin  alone,  or  in  mixture  with 
peroxide,  is  slowly  blued  under  long  exposure  to  air. 

The  test  operates  equally  well  on  fresh  and  old  blood,  and  on  con- 
centrated as  well  as  very  diluted  blood,  even  on  blood  which  has  been 
boiled.  In  conjunction  with  the  spectroscope,  it  is  the  only  certain  method 
of  discovering  washed  blood  (p.  584).  Provided  some  small  portion  of  red 
colouring  matter  remains,  the  change  to  blue  is  perceptible.  If  the  stain 
on  the  material  gives  no  indication  of  a  red  colour,  or  the  spectroscopic  test 
; — whatever  might]  be  the  effect  of  this  or  any  other  tests — it  would  be 
unsafe  to  affirm  that  blood  was  present.  On  the  other  hand,  the  proper 
precautions  being  observed  in  the  use  of  this  test,  if  there  is  no  bluing  of 
the  guaiacum  resin  in  the  presence  of  the  peroxide,  it  will  be  safe  to  say 
that  the  mark  or  stain  is  not  owing  to  blood.  Every  prudent  witness 
would  avoid  relying  upon  one  test,  and  therefore,  as  so  small  a  quantity  of 
blood  is  required  for  the  action  of  guaiacum,  it  will  be  always  easy  to 
reserve  a  portion  for  the  spectroscope  and  chemical  tests,  so  that  no  objec- 
tion could  be  fairly  raised  against  the  results. 

Spectrum  analysis.  Spectral  test. — The  great  advantage  of  this  optical 
process  is  that  it  admits  of  the  examination  of  blood  without  in  any  way 
interfering  with  the  subsequent  application  of  the  chemical  tests  already 
described.  We  simply  analyze  the  light  as  it  traverses  a  solution  of  the 
red  colouring  matter,  and  with  a  spectroscope  attached  to  a  microscope 
we  notice  whether  the  coloured  spectrum  has  undergone  any  change. 
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If  the  red  liquid  owes  its  colour  to  recent  or  oxidized  blood,  two  dark 
absorption-bands  will  be  seen  breaking  the  continuity  of  tbe  coloured 
spectrum  (No.  1,  fig.  109).  These  are  situated  between  the  D  and  E  lines 
of  the  solar  spectrum.  The  less  refrangible  of  the  two  bands  is  the  sharper 
and  better  defined  of  the  two.  Yet  if  the  blood  is  quite  recent  and  of  a 
bright  red  colour  (oxyhaemoglobin)  the  two  absorption-bands  are  both 
distinct  and  well  defined.  A  good  light — either  artificial  or  daylight — is 
required ;  the  coloured  liquid  should  be  clear  and  of  sufficient  intensity, 
and  the  spectrum  apparatus  properly  adjusted.  The  blood  may  be  placed 
in  a  narrow  glass  tube,  or  in  a  glass  cell  contrived  for  the  purpose.  The 
spectroscope  should  allow  of  two  tubes  being  examined  at  once,  and  it  is 
desirable  to  have  a  specimen  of  blood  mounted  for  comparing  the  actual 
spectrum  of  blood  with  that  of  the  suspected  liquid. 

In  the  course  of  an  hour,  in  warm  weather,  and  after  a  day  or  two  in 
cold  weather,  the  blood  in  the  tube  undergoes  a  change.  It  loses  its 
scarlet  and  acquires  a  purple  colour  (haemoglobin  or  reduced  haemo- 
globin). In  this  state  the  two  bands  appear  blended,  and  one  broad 
black  band  only  is  seen  (No.  2,  fig.  109).    The  blood  undergoes  deoxida- 


Fig.  109. 
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1.  Spectrum  of  oxyhemoglobin. 

2.  Spectrum  of  haemoglobin  (reduced  haemoglobin). 

3.  Spectrum  of  metha.>moglobin. 

4.  Spectrum  of  blood  with  acetic  acid  (acid  ha;matin). 

5.  Spectrum  of  haemochromogen  (reduced  baematin). 

(Drawn  to  a  scale  of  wave-lengths.) 


tion,  for  on  removing  it  and  shaking  it  with  air  in  the  tube,  it  becomes 
again  bright,  and  the  two  bands  reappear.  The  same  change  from 
a  two-banded  to  a  one-banded  spectrum  is  effected  by  the  addition 
of  an  ammoniacal  solution  of  ferrous  tartrate  (Stokes's  solution).  This 
solution  is  made  by  dissolving  a  fragment  of  ferrous  sulphate  in  water, 
adding  an  excess  of  tartrate  of  potassium,  and  then  enough  of  a  dilute  solu- 
tion of  ammonia  to  dissolve  any  precipitate  which  may  have  formed.  The 
solution  must  be  freshly  prepared  for  use. 

When  a  solution  containing  blood  is  exposed  to  the  air  for  some  time 
it  loses  its  blood-red  colour,  and  assumes  a  brownish  tint.  If  it  be  now 
examined  by  the  spectroscope  it  will  be  found  that  a  new  absorption-band 
has  made  its  appearance  between  the  C  and  D  solar  lines  ;  but  somewhat 
nearer  to  C  than  to  D  (No.  3,  fig.  109).  This  is  the  band  of  so-called 
methaemoglobin. 

If  a  solution  containing  haemoglobin  is  acidified  with  acetic  acid,  the 
pigment  is  destroyed,  the  solution  acquires  the  brown-red  hue  of  an  old 
blood-stain,  and  haematin  is  formed.  The  same  change  is  effected  by  pro- 
longed exposure  of  blood  to  air.     Hsematin  in  acid  solution  affords 
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a  spectrum  the  number  of  bands  in  which  varies  according  to  the  solvent 
employed.  Its  acid  solution  in  water  has  a  very  marked  absorption-band,  as 
depicted  (No.  4,  fig.  109,  p.  592)  extending  from  about  midway  between 
the  G  and  D  solar  lines  up  to  G  at  the  red  end  of  the  spectrum.  If  the 
solution  be  now  made  alkaline  with  dilute  ammonia,  the  band  shifts 
towards  the  blue  end  of  the  spectrum  :  it  is  indistinct  and  just  touches  the 
D  line  at  its  most  refrangible  border.  The  addition  of  Stokes's  solution, 
or  of  other  alkaline  reducing  agent,  now  results  in  the  production  of  the 
two  magnificent  bands  (No.  5,  fig.  109,  p.  592)  of  haamochromogen  (reduced 
haematin).  These  are  more  refrangible  than  those  of  oxyhemoglobin  with 
which  they  might  possibly  be  confounded,  the  broader  and  more  refrangible 
band  extending  beyond  the  F  line  towards  the  blue  ;  and  the  narrower 
band  is  already  deep  and  sharply  outlined  before  a  concentration  is  reached 
which  reveals  the  more  refrangible  band. 

A  blood-stain,  however  minute,  may,  if  more  or  less  l'ecent,  be  made  to 
yield  successively  all  the  spectra  depicted  in  fig.  109,  p.  592  ;  but  old  blood- 
stains which  have  become  insoluble  may  yield  the  spectra  only  of  haeniatin 
and  of  the  so-called  reduced  hsematin  (hsemochromogen).  The  stain  is 
macerated  in  water  or  in  a  saturated  solution  of  borax ;  and  the  reddish 
solution  thus  obtained  is  examined  spectroscopically  side  by  side  with  a 
drop  of  fresh  blood  diffused  through  water.  Spectroscopes  proper  for  the 
purpose  are  provided  with  an  arrangement  for  comparing  the  two  spectra 
side  by  side ;  and  the  coincidence  of  the  absorption-bands  under  examina- 
tion with  those  of  blood  can  be  ascertained.  A  drop  of  ammonio-ferrous 
sulphate  solution  (Stokes's)  is  then  added  to  the  two  liquids  ;  and  in  the 
event  of  blood  being  present,  the  one-banded  spectrum  of  haemoglobin 
(reduced  haemoglobin)  can  be  compared  with  that  produced  from  the  liquid 
which  is  known  to  contain  blood.  The  original  solution  may  now  be 
precipitated  with  a  five  per  cent,  solution  of  acetate  of  zinc,  and  the  reddish 
precipitate  containing  the  blood-pigment  slightly  washed  on  a  filter  with 
water,  and  redissolved  whilst  still  moist  in  a  few  drops  of  glacial  acetic 
acid.  This  solution  will  afford  the  spectrum  of  acid  haematin  (No.  4,  fig. 
109,  p.  592).  Old  blood-stains  may  be  at  once  boiled  with  glacial  acetic 
acid,  or  dissolved  in  a  cold  solution  of  tartaric  acid  or  in  dilute  ammonia. 
The  haematin  solution  when  treated  with  ammoniacal  ferrous  sulphate 
exhibits  the  two-banded  spectrum  of  reduced  haematin  (hgemochromogen). 
(See  No.  5,  fig.  109,  p.  592.) 

There  can  be  no  doubt  that  in  the  hands  of  a  competent  person,  and 
one  skilled  in  micro-spectral  observations,  this  optical  method  will  enable 
him  to  discover  the  minutest  traces  of  blood,  provided  any  red  colouring 
matter  remains.  Thus  Sorby  states  that  a  spot  of  blood  only  one-tenth 
of  an  inch  in  diameter,  or  a  quantity  of  the  red  colouring  matter  amounting 
to  no  more  than  the  1000th  part  of  a  grain,  is  sufficient  to  give  conclusive 
evidence  of  its  presence  by  spectrum  analysis.  Sorby  thus  detected  blood 
on  the  rusty  blade  of  a  knife  with  which  the  murder  of  Mrs.  Gardner 
was  committed  in  1862,  after  the  lapse  of  ten  years.  Blood-stains  which 
have  been  washed  in  water,  and  blood  which  has  even  been  boiled  or 
heated  to  212°  F.,  may  be  thus  detected.  In  the  latter  case,  ammonia, 
with  the  aid  of  a  gentle  heat,  should  be  employed  to  dissolve  the  matters 
rendered  insoluble  by  boiling.  Spectral  analysis  does  not  enable  us  to- 
make  any  distinction  beyond  that  of  recent  and  old  blood,  and  this  distinc- 
tion cannot  be  so  drawn  as  to  enable  us  to  fix  a  specific  date.  Certain 
accidental  conditions  may  rapidly  produce  on  blood  the  same  effect  as 
exposure  to  air  for  a  long  period  of  time.  It  indicates  no  distinction  in. 
the  blood  of  the  sexes,  of  the  foetus  and  adult,  or  in  the  blood  of  man 
and  animals.  As  a  corroborative  process  it  furnishes  most  valuable  and 
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trustworthy  evidence,  and  there  is  no  case  in  which  blood  admits  of  a 
chemical  examination  in  which  spectral  analysis  does  not  admit  of  a  safe 
application  before  the  chemical  tests  are  applied.  Falk  describes  it  as 
the  most  certain,  satisfactory,  and  simple  process  for  detecting  blood  in 
medico-legal  cases.    (Horn's  '  Vierteljahrsschrift,'  1867,  1,  354.) 

The  question  here  arises,  Are  there  no  objections  to  this  optical  test  ? 
Are  there  no  red  colours  which,  when  traversed  by  light  and  sent  through 
a  prism,  will  produce  absoi-ption-bands  similar  to  those  of  blood.  Having 
tried  all  the  ordinary  red  colours,  animal,  vegetable,  and  mineral,  the 
author  found  none  which  produce  the  absorption-bands  of  blood  ;  and  this 
also  is  the  result  of  Sorby's  more  extensive  experience.  A  decoction  of 
cochineal  with  ammonia  has  been  said  to  possess  similar  optical  properties, 
but  in  this  liquid  one  broad  black  band  obliterates  entirely  the  yellow 
and  orange  rays  of  the  spectrum.  A  solution  of  alkanet  in  alum  gives 
two  absorption-bands  which  might  be  mistaken  for  those  of  blood,  but 
there  is  a  third  band  at  the  end  of  the  green  rays  where  joining  the  blue. 
Even  if  this  were  overlooked,  the  properties  of  such  a  solution  are  wholly 
different  from  those  of  blood,  and  the  liquid  could  not  be  mistaken  for 
it.  No  prudent  witness  would  rely  upon  a  spectral  examination  only, 
and  thus  any  difficulty  on  this  ground  would  be  removed.  This  answer 
equally  applies  to  another  objection,  namely,  that  a  prepared  solution  of 
turacine,  a  red  colouring  principle  in  the  feathers  of  the  Cape  Lory 
(Turacus  albocristatus) ,  presents  two  absorption-bands,  similar  to  those 
of  blood  in  form  and  position.  ('  Student's  Intellectual  Observer,' 
April,  1863,  p.  165.)  A  summary  of  this  subject  is  given  by  Preyer 
(' Blutkrystalle.'  '  Untersuch.,'  von  W.  Preyer,  Jena,  1871).  This  work 
includes  thirty-two  coloured  spectra  of  blood  under  its  different  con- 
ditions, showing  how  the  absorption-bands  vary  in  size,  position,  and 
number,  according  to  the  proportion  of  red  colouring  matter  present,  or 
according  to  the  nature  of  the  substance  with  which  the  red  colouring 
matter  is  mixed. 

Preyer  makes  a  distinction  in  the  use  of  the  spectroscope,  which  it  will 
be  well  for  a  medical  witness  to  bear  in  mind.  The  absence  of  the  absorp- 
tion-bands in  a  red-coloured  liquid,  however  much  it  may  resemble  blood, 
proves  that  it  is  not  blood,  but  some  other  red  colouring  matter.  If  spectra 
•of  an  artificial  kind  produced  by  chemical  agents,  are  relied  upon  as  proof 
of  the  presence  of  blood,  the  witness  must  be  prepared  to  state  from  per- 
sonal observation,  the  effect  of  these  chemicals  when  employed  with  other 
red  colouring  matters. 

Microscopical  evidence.  Blood-corpuscles. — Hitherto  the  microscope  has 
been  described  as  an  aid  to  the  examiner  in  drawing  a  distinction  between 
the  appearances  presented  by  blood-stains  in  the  dry  state,  and  those 
caused  by  other  substances.  Its  use,  however,  extends  much  beyond  this. 
The  spots  or  stains  may  be  so  small  as  not  to  admit  of  removal  for  the 
purpose  of  applying  chemical  tests.  If  an  examination  of  a  dry  stain  with 
a  low  power  (20  or  30  diameters)  justifies  further  pro- 
ceedings, we  may  then  employ  the  microscope  for  the 
purpose  of  detecting  those  peculiar  bodies  on  which 
the  colour  of  red  blood  is  known  to  depend.  The  red 
colouring  matter  of  blood  consists  of  minute  coloured 
corpuscles,  floating  in  a  clear  liquid  (serum).  The 
engravings  (fig.  110,  111)  show  the  form  in  the  class 
Biood-corpuscie  highly  mammalia,  a  represents  the  circular  form,  when  seen 
in  front,  the  shaded  portion  being  a  depression  which 
under  a  certain  disposition  of  the  light  assumes  the  appearance  of  a  solid 
and  opaque  nucleus  ;  b  represents  a  corpuscle  seen  edgewise,  in  which  case 
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it  presents  somewhat  the  shape  of  a  biconcave  lens.  It  owes  this  form 
to  the  central  depression  on  each  face.  Other  red  colouring  mattei's, 
such  as  madder,  cochineal,  or  lac,  do  not  owe  their  colour  to  independent 
cells  or  corpuscles.  Hence,  if  corpuscles,  of  the  form,  colour,  and  size  of  those 
found  in  mammalian  blood,  are  visible  under  the  microscope,  there  can  be 
no  doubt  that  the  liquid  is  blood.  Such  evidence  can,  however,  be  safely 
received  only  from  one  who  has  been  accustomed  to  the  use  of  this  instru- 
ment and  to  the  examination  of  blood.  In  order  to  examine  the  suspected 
substance  for  corpuscles,  the  best  plan  of  proceeding,  when  the  particles  of 
coagulum  are  very  small,  is  to  breathe  several  times  on  a  glass-slide,  then 
place  the  small  fragments  of  coagulum  on  the  slide,  and  again  breathe  over 
thein.  A  slip  of  thin  glass  may  then  be  laid  upon  them.  If  they  consist 
of  blood  a  red  margin  will  soon  appear,  and  in  the  fluid  portion,  by  the 
aid  of  a  magnifying  power  of  from  300  to  500  diameters,  some  of  the 
corpuscles  of  the  blood  may  be  recognized.  They  are  seldom  so  perfectly 
spherical  as  in  the  fresh  state,  and  they  appear  small,  and  frequently 
shrunk  or  corrugated.  In  some  cases  only  fragments  of  the  envelopes  can 
be  seen.  The  condensed  moisture  of  the  breath  serves  the  purpose  of 
water  in  breaking  up  the  particles  of  dried  blood,  without  destroying  the 
corpuscles  by  too  much  dilution.  The  red  colour  of  blood  is  well  brought 
out  under  these  circumstances.  In  thus  treating  cochineal,  extract  of  log- 
wood, kino,  and  other  colouring  matters,  the  appearances  observed  will  be 
found  wholly  different. 

If  the  suspected  clot  is  in  larger  quantity,  it  may  be  removed  from  the 
stuff  and  macerated  in  one  or  two  drops  of  water  on  a  glass  slide.  It 
should  be  covered  with  thin  glass,  in  order  to  prevent  rapid  evaporation. 
This  method  of  extracting  the  corpuscles  has  frequently  failed,  owing  to 
the  quantity  of  water  employed  having  been  too  large.  Under  these  circum- 
stances, the  corpuscles  are  distended  and  rapidly  destroyed,  while  the  water 
simply  becomes  coloured.  It  is  by  no  means  easy  in  all  cases  to  obtain 
from  dry  coagula  clear  and  distinct  evidence  of  the  presence  of  these 
corpuscles,  especially  when  the  blood  is  old.  In  drying,  the  blood-cells 
lose  their  form,  and  they  do  not  readily  resume  it  when  again  moistened. 
Unless  they  are  seen  after  a  short  maceration  in  a  very  small  quantity  of 
water,  it  is  probable  they  will  not  be  seen  at  all.  To  accelerate  their 
separation  various  chemical  liquids  have  been  employed.  Thus  solutions  of 
sulphate  of  sodium  and  common  salt,  as  well  as  liquid  albumen  and  serum, 
have  been  employed  as  fluid  media  for  breaking  up  the  dried  clots  of 
blood ;  but  there  are  disadvantages  attending  the  use  of  these  solvents. 
A  mixture  of  glycerine  and  water  in  the  proportion  of  one  part  by  measure 
of  glycerine,  to  nine  or  ten  parts  by  measure  of  distilled  water,  will  be 
found  preferable.  The  above  quantity  of  distilled  water  is  such  as  to 
bring  the  mixture  to  the  specific  gravity  of  serum,  1*028.  A  solution  of 
arsenious  acid,  in  the  proportion  of  four  grains  to  an  ounce  of  distilled 
water,  is  also  a  rapid  solvent  of  the  coagula.  When  this  is  used  the 
•  examination  should  take  place  as  soon  as  the  liquid  begins  to  be  coloui*ed 
at  the  margin,  or  the  corpuscles  may  be  destroyed,  and  only  fragments  of 
their  envelopes  seen.  Lesueur  and  Robin  have  adopted  the  following 
plan,  which  they  affirm  to  be  successful  for  the  detection  of  mammalian 
blood.  A  portion  of  the  suspected  coagulum  is  scraped  off  the  stained  sub- 
stance into  a  solution  of  sulphate  of  sodium,  made  slightly  alkaline  by  the 
addition  of  a  little  caustic  soda,  and  it  is  then  examined  under  the  micro- 
scope, with  a  power  of  520  diameters.  At  first  the  substance  appears 
entirely  homogeneous,  but  in  half  an  hour  it  swells,  and  in  another  half- 
hour  globules  are  formed,  which  can  be  separated  by  gently  rubbing  the 
s  glass  slides  one  upon  the  other.    These  observers  thus  identified  globules 
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Fig.  112. 


a.  Corpuscles  of  blood  in  linen 
fibre  ;  b,  a  group  detached. 


as  those  of  mammalian  blood,  i.e.  of  animals  which  suckle  their  young. 
('  Chem.  News,'  1850,  2,  295.) 

In  reference  to  stains  on  clothing,  if  they  present  any  appearance  of 
dry  coagula,  these  should  be  carefully  scraped  offr 
and  treated  in  the  manner  above  described.  If  no 
portions  of  solid  coagula  can  be  procured,  there  will 
he  but  little  hope  of  obtaining  evidence  of  the  presence 
of  corpuscles  in  the  suspected  stain.  The  stained 
portion  may  be  cut  out  and  macerated  in  a  small 
quantity  of  water.  Under  these  circumstances  thc- 
corpuscles  may  be  sometimes  seen  aggregated,  or  in 
groups,  in  the  fibres  of  the  stuff,  as  in  the  engraving, 
fig.  112,  in  which  the  stain  of  blood  was  on  a  shirt.  (Briand's  'Manuel- 
de  Med.  Leg.,'  1863,  p.  747.) 

The  illustrations  below  show  the  appearances  presented  by  blood 
corpuscles,  when  examined  with  a  power  of  about  300  diameters,  and  under 
different  methods  of  treatment.  The  first  illustration  (fig.  113)  is  from 
an  engraving  in  Lehmann's  '  Physiological  Chemistry.'  It  represents- 
the  appearance  of  a  drop  of  healthy  human  blood.  The  red  blood-cells  are 
partly  detached,  partly  united  in  rolls,  and  partly  in  irregular  clusters* 
In  the  vacant  spaces  between  them  there  are  delicate  threads  of  fibrin. 
The  outlines  of  the  blood-cells  are  rendered  in  some  instances  indistinct,, 
by  reason  of  this  web  of  fibrin  about  them. 

In  fig.  114  the  corpuscles  are  seen  free  from  fibrin.  Only  a  small 
portion  of  those  which  were  in  the  field  have  been  engraved.    They  ara 


Fig.  113. 


Human  blood-corpuscles  with  fibrin. 


Human  blood-corpuscles  from  a  dried 
specimen,  magnified  319  diameters. 


seen  detached  and  in  groups ;  those  Avhich  are  shaded  are  the  white? 
corpuscles  of  the  blood.  They  are  not  so  well-defined  inform,  and  present 
an  irregularity  of  surface,  by  which  they  may  be  distinguished  from  the 
coloured  blood-cells. 

Fig.  115,  p.  597,  represents  the  appearance  of  the  corpuscles  as  they 
are  seen  in  water,  and  fig.  116,  p.  597,  their  appearance  when  examined  after 
treatment  with  a  concentrated  solution  of  sulphate  of  sodium.  The  effect 
of  water  is  to  alter  the  shape  and  render  them  spherical  or  globular.  Water 
also  renders  them  paler,  and  finally  destroys  them.  In  fig.  116  those 
corpuscles  which  are  seen  edgewise  have  a  lenticular  shape.  The  shaded 
centre  is  the  depression  elsewhere  described  (p.  594)  and  represented  on  a 
larger  scale.  These  are  taken  from  engravings  in '  Lehmann's  Physiological' 
Chemistry.' 

Blood  of  Man  and  Animals. — When  marks  of  blood  have  been  detected 
on  the  dress  of  an  accused  person,  it  is  by  no  means  unusual  to  find  these- 
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marks  accounted  for  by  his  having  been  engaged  in  killing  a  pig,  bullock, 
or  sheep,  or  in  handling  fish  or  dead  game.  Of  course  every  allowance 
must  be  made  for  a  statement  like  this,  which  can  be  proved  or  disproved 
only  by  circumstances  ;  but  the  question  here  arises,  whether  we  possess 
any  certain  means  of  distinguishing  the  blood  of  a  human  being  from  that 
of  an  animal.  Barruel  and  other  French  medical  jurists  have  affirmed 
that  by  mixing  fresh  blood  with  one-third  or  one-half  of  its  bulk  of  strong 
sulphuric  acid,  and  agitating  the  mixture  with  a  glass  rod,  &  peculiar  odour 
Was  evolved,  which  differed  in  the  blood  of  man  and  animals,  and  also  in 
the  blood  of  the  sexes.  This  odour,  it  was  said,  resembled  that  of  the 
cutaneous  exhalation  of  the  animal  the  blood  of  which  was  made  the 
subject  of  experiment.  Others,  endowed  with  a  more  acute  sense  of 
smelling,  asserted  that  they  had  succeeded,  by  this  process,  in  identifying 
the  blood  of  frogs  and  fleas.  (Devergie,  '  Med.  Leg.,'  vol.  2,  p.  007.)  It 
is  true  that  strong  sulphuric  acid  does  gives  rise  to  a  particular  odour 
when  mixed  with  fresh  blood ;  and  it  is  possible  that  some  persons  may 
-discover  a  difference  in  the  odour,  if  not  according  to  the  sex,  at  least 
according  to  the  animal.  But,  assuming  this  to  be  true,  there  is  probably 
oiot  one  individual  among  a  thousand  whose  sense  of  smelling  would  allow 


Fig.  115.  Fig.  116. 


Human  blood-corpuscles,  as  seen  in  Human  blood-corpuscles,  as  seen  in  a 

water.  solution  of  sulphate  of  sodium,  which 

does  not  dissolve  them. 


"him  to  state,  with  undeniable  certainty,  from  what  animal  the  unknown 
blood  had  really  been  taken.  Any  evidence  short  of  this  should  not  be 
received  ;  for  it  is  better  not  to  decide  at  all,  than  to  decide  on  principles 
which  are  exposed  to  unavoidable  fallacy.  Besides,  it  must  be  remembered 
that,  in  general,  the  operator  has  not  before  him  fresh  blood,  or  blood  in 
'large  quantity,  but  merely  a  diluted  solution  of  the  dried  colouring  matter, 
mixed  with  a  small  quantity  of  serum,  and  sometimes  only  a  few  small 
spots,  yielding  no  perceptible  quantity  of  solution.  In  a  case  of  some  im- 
portance, which  occurred  in  Paris,  the  testing  of  blood  by  odour  completely 
failed  in  the  hands  of  Barruel,  Tardieu,  and  Chevalier.  The  mistakes 
made  by  these  experts  are  admitted  by  themselves  to  have  been  of  so 
serious  a  nature  as  to  render  this  mode  of  obtaining  evidence  in  any 
i'uture  case  inadmissible.  ('  Ann.  d'Hyg.,'  1853,  1,  413  ;  '  Guy's  Hosp. 
Kep.,'  1850,  p.  412.)  Possibly,  hairs,  fish-scales,  &c,  imbedded  in  a  blood- 
stain may  indicate  its  origin. 

In  a  few  cases,  the  situation  of  the  stains  on  different  and  remote  parts 
of  the  dress,  back  and  fror.  t,  as  well  as  in  concealed  or  covered  parts,  may 
show  that  the  defence  is  inconsistent  with  the  facts  ;  but,  in  the  large 
majority  a  medical  witness  will  be  pressed  to  state  whether  the  blood  is 
or  is  not  human.   It  has  been  already  observed  that  there  are  no  chemical 
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differences  between  the  blood  of  man  and  animals.  The  red  colouring 
matter,  the  albumen,  and  the  fibrin  are  the  same,  and  chemical  tests  produce 
on  them  precisely  similar  results.  Thus,  neither  the  guaiacum  process  nor 
spectrum  analysis  will  enable  us  to  distinguish  human  from  animal  blood. 
These  methods  of  research  simply  allow  us  to  speak  to  the  presence  or 
absence  of  the  red  colouring  matter  of  blood ;  but  on  the  question  whether 
the  blood  has  been  taken  from  a  human  being,  or  from  any  warm  or  cold- 
blooded animal,  they  throw  no  light.  The  microscope  alone,  in  the  present 
state  of  science,  can  enable  the  inquirer  to  solve  this  question,  and  only  under 
certain  conditions.  The  microscope  shows  physical  differences  in  reference 
to  the  shape  of  the  blood-corpuscles  in  animals  of  different  classes ;  and 
in  reference  to  size  in  animals  of  the  same  class.  1.  In  respect  to  shape. 
In  all  animals  with  red  blood,  the  corpuscles  have  a  disk-like  or  flattened 
form.  (See  figs.  110,  111,  p.  594.)  In  the  mammalia,  excepting  the 
camel  tribe,  the  outline  of  the  disk  is  circular.  In  this  tribe,  and  in 
birds,  fishes,  and  reptiles,  the  corpuscles  have  the  form  of  a  lengthened 
ellipse  or  oval.  In  the  three  last-mentioned  classes  of  animals  they  have 
a  central  nucleus,  which  gives  to  them  an  apparent  prominence  in  the 
centre.  The  blood-corpuscles  of  all  the  mammalia,  including  those  of 
the  camel-tribe,  have  no  central  nucleus,  and  they  appear  depressed  in  the 
centre. 

The  microscope,  therefore,  enables  an  observer  to  distinguish  the  blood 
of  birds,  fishes,  and  reptiles,  from  that  of  a  human  being ;  and  this  may 
be  of  great  importance  as  evidence.  In  Beg.  v.  Drory  (Essex  Lent  Ass., 
1851),  it  was  suggested  in  the  defence,  that  the  blood-stains  on  the 
clothes  of  the  prisoner  had  been  caused  by  his  having  killed  some 
chickens.  The  shape  of  the  corpuscles  negatived  this  part  of  the  defence. 
In  another  case,  the  blood  was  alleged  to  be  that  of  a  fish ;  this  was  also- 
disproved  by  the  shape.  Bennet  on  one  occasion  was  called  to  see  a 
patient  who  was  spitting  florid  blood.  On  examining  the  sputum  "with 
a  microscope,  he  found  that  the  coloured  blood-corpuscles  were  those  of 
a  bird.  On  his  telling  the  patient  that  she  had  mixed  a  bird's  blood 
with  the  expectoration,  she  was  astounded,  and  confessed  that  she  had 
done  so  for  the  purpose  of  imposition.  ('  The  Microscope  as  a  Means  of 
Diagnosis,'  p.  185.) 

The  chief  microscopical  distinction  between  the  blood  of  man  and  domestic 
animals,  consists  in  a  minute  difference  in  the  sizeoi  the  corpuscles.  This, 
however,  is  only  an  average  difference ;  for  the  corpuscles  are  found  of 
different  sizes  in  the  blood  of  the  same  animal.  In  making  use  of  this 
criterion,  it  would  be  necessary  to  rely  upon  the  size  of  the  majority  of  the 
corpuscles  seen  in  a  given  area,  and  under  the  same  power  of  the  microscope. 
Their  size  bears  no  relation  to  the  size  of  the  animal.  Thus,  in  the  horse, 
ox,  ass,  cat,  mouse,  pig,  and  bat,  they  are,  on  an  average,  nearly  of  the  same 
size  ;  the  diffei'ence  is  so  slight  as  to  be  practically  inappreciable.  In  these 
animals  they  are  smaller  than  in  man  and  in  several  of  the  mammalia. 
The  corpuscles  in  man,  the  dog,  the  rabbit,  and  the  hare,  are  of  nearly  the 
same  size.  In  the  blood  of  the  sheep  and  goat,  they  are  smaller  than  in 
other  mammalia.  The  size  of  the  corpuscle  bears  no  proportion  to  the  age 
of  the  animal :  thus  in  the  blood  of  the  human  foetus  they  are  found  to 
be  as  large  as  in  that  of  the  adult. 

The  measured  diameter  of  the  corpuscles  in  human  blood  varies,  ac- 
cording to  Gulliver,  from  l-2000th  to  l-4000th  of  an  inch  (0-00050— 
0-00025  inch),  the  average  size  in  both  sexes  being  l-3200th  (0-00031)  of 
an  inch.  In  fresh  human  blood  the  author  found  the  average  diameter 
of  the  corpuscles  to  be  the  l-3500th  (0-00029)  of  an  inch,  the  maximum 
size  being  l-3000th  (0-00033),  and  the  minimum  l-5000th  (0-00020)  of  an 
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inch.  The  corpuscles  of  human  blood  are  larger  than  those  of  domestic 
animals.  The  subjoined  measurements,  in  fractions  of  an  inch,  are  those 
given  by  Gulliver,  excepting  those  given  in  italics,  which  are  from  the 
author's  own  observations.  The  average  diameter  is  in  the  dog  l-3540th 
(0-00029)— maximum  l-4000th  (0-00Q25), minimum  1.6000th  (0  00017)  ;  in 
the  hare,  l-3607th  (0*00028)— max.  l-2000th  (0-00050),  min.  lSOOOth 
(0-00012),  average  l-4000th  (0W025)  ;  in  the  rahbit,  1-A000th  (0W025)  ; 
in  the  mouse,  1 -3814th  (0-00026)  ;  in  the  ass,  l-4000th  (0-00025)  ;  in  the 
pig,  l-4230th  (0'00024),  which  accords  with  the  author's  measurements, 
l-4250th ;  in  the  ox,  l-4267th  (0-00023)  ;  in  the  cow,  l-4000th  (0-00025) 
to  l-4200th  (0-00022) ;  in  the  cat,  l-4400th  (0-00023)  ;  in  the  horse,  l-4600th 
(0-00022),  or  l-oOOOth  (0-00020)  ;  in  the  sheep,  l-5300th  (0-00019),  or 
l-5833rd  tol-GOOOth  (0-00019  to  0-00016)  ;  in  the  goat,  1 -6366th  (  000016). 
These  measurements  apply  to  recent  blood,  which  has  not  been  allowed  to 
become  dry  on  animal  and  vegetable  stuffs.  In  this  case  a  distinction 
might  be  made  between  the  blood  of  a  human  being  and  a  sheep  or 
goat.    With  respect  to  the  dog,  hare,  and  rabbit,  it  would  be,  even  under 
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Blood-corpuscles,  magnified  319  dia- 
meters. 

a.  Of  the  dog.  b.  Of  the  mouse, 
c.  Of  the  rabbit.      d.  Of  the  ass. 


Blood-corpuscles,  magnified  319  dia- 
meters. 

a.  Of  the  cow.  6.  Of  the  pig. 
c.  Of  the  ox.  d.  Of  the  cat. 


these  favourable  circumstances,  a  matter  of  some  difficulty.  When  blood 
is  dried  on  clothing',  and  it  is  necessary  to  extract  the  corpuscles  by 


Fig.  119. 


means  of  a  liquid  of  a  different  nature 
from  the  serum,  we  cannot  rely  on  slight 
fractional  differences,  since  we  cannot  be 
sure  that  the  corpuscles,  after  having  been 
once  dried,  will  ever  reacquire  in  foreign 
liquid  the  exact  size  which  they  had  in 
serum.  (See  '  Guy's  Hosp.  Rep.,'  1850, 
p.  412.) 

The  illustrations  (figs.  117-119)  repre- 
sent, in  the  dry  state,  the  blood- corpuscles 
of  twelve  animals — ten  taken  from  the  mam- 
malia, or  warm-blooded  sucking  animals — 
one  of  a  bird,  and  one  of  a  reptile.  All 
are  represented  under  the  same  magnifying 
power  in  quadrants  of  circles,  so  as  to  allow 
of  a  comparison. 

On  comparing  the  tea  samples  of  mam- 
malian blood  in  these  illustrations,  with  that  representing  human  blood 
(in  figs.  115,  116,  p.  597)  prepared  under  precisely  similar  circum- 
stances and  magnified  in  the  same  degree,  it  will  be  perceived  that 


Blood-corpuscles,  magnified  : 
diameters. 
a.  Of  the  horse. 
6.  Of  the  sheep. 

c.  Of  the  common  fowl. 

d.  Of  t  he  salamander. 
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the  only  difference  consists  in  the  human  corpuscles  being  somewhat 
larger.  The  difference  in  size,  however,  from  the  corpuscles  of  the  dog  and 
the  hare  is  so  small  as  to  be  scarcely  appreciable.  The  corpuscles  of 
the  bird  and  the  reptile  are  well  characterized  by  their  size,  the  oval 
shape,  and  the  presence  of  a  nucleus  in  the  centre  of  each.  The  length 
of  the  corpuscle  of  the  fowl's  blood  was  found  by  measurement  to  be  the 
1 -2250th  part  of  an  inch,  and  its  width  the  1 -4500th  of  an  inch.  The 
length  of  the  corpuscles  in  the  salamander  was  the  l-750th  of  an  inch, 
and  the  width  the  l-1125th  of  an  inch.  In  reference  to  the  scientific 
question  proposed,  it  must  be  regarded  as  still  unsolved.  There  are  no 
certain  methods  of  distinguishing,  microscopically  or  chemically,  the 
blood  of  a  human  being  from  that  of  an  animal,  when  it  has  been  once 
dried  on  an  article  of  clothing,  notwithstanding  statements  to  the  contrary. 

The  extent  to  which  a  medical  witness  is  justified  in  going  on  trials 
for  murder,  on  which  this  important  question  frequently  arises,  appears  to 
be  this :  the  size  and  shape  of  the  corpuscles  are  or  are  not  consistent 
Avith  their  being  the  corpuscles  of  human  blood ;  but  it  is  impossible,  in 
the  present  state  of  science,  to  affirm  that  the  corpuscles  extracted  from 
stains  dried  on  clothing  or  weapons  are  not  those  of  some  domestic 
animal  belonging  to  the  class  mammalia.  This  was  the  substance 
of  the  evidence  which  the  author  gave  in  the  case  of  Reg.  v.  Munro 
(Cumberland  Lent  Ass.,  1855) — a  case  in  which  everything  turned  on  cir- 
cumstantial evidence  of  a  medical  and  moral  kind.  He  declined  to  say  abso- 
lutely that  the  stains  were  caused  by  human  blood,  although  the  corpuscles 
coincided  in  measurement  with  them.  In  one  instance  a  medical  witness 
professed  to  make  a  distinction  between  certain  spots  on  a  man's  clothes — 
assigning  some  to  the  blood  of  a  horse,  and  others  to  human  blood ;  and 
on  another  occasion  scientific  evidence  was  so  strained  by  a  witness  upon 
this  question  as  to  elicit  a  sharp  rebuke  from  the  judge  who  tried  the 
case.  (Beg.  v.  Nation,  Taunton  Spring  Ass.,  1857,  see  p.  536  ;  also  '  Med. 
Times  and  Gaz.,'  1857,  I.  p.  365.)  Evidence  based  upon  such  vary- 
ing averages  as  those  above  given  must  be  treated  as  speculative  and 
unsafe. 

It  is  generally  admitted  by  scientific  men  that  we  have  at  present  no 
certain  method  of  distinguishing  human  from  other  mammalian  blood, 
when  it  has  been  once  dried  on  an  article  of  clothing  or  on  a  weapon. 
This  is  the  practical  form  in  which  the  problem  usually  becomes  before 
a  medical  jurist.  He  may  be  able  to  state  that  the  shape  and  size  of 
the  corpuscles,  as  seen  by  the  microscope,  are  consistent  with  the  blood 
being  mammalian,  and  probably  human,  but  that  it  is  impossible  to  say 
with  absolute  certainty  that  it  is  not  the  blood  of  an  animal  like  the  ox 
or  pig. 

Richardson,  of  Philadelphia.,  U.S.,  made  a  considerable  step  in  ad- 
vance on  the  microscopical  examination  of  blood.  (' Amer.  Jour.  Med. 
Sci.,'  July,  1874.)  By  the  use  of  higher  powers  up  to  750  diameters, 
and  by  other  appliances,  he  asserts  that  he  has  been  able  to  distinguish, 
under  favourable  conditions,  the  blood  of  man  from  that  of  such  animals 
as  the  ox  and  pig,  and  to  give  evidence  thereon  on  certain  trials  for 
murder. 

It  will  be  understood  that,  as  the  magnifying  power  increases,  the 
relative  difference  in  the  size  of  the  corpuscles  is  more  apparent.  Thus, 
when  at  300  diameters  it  would  be  scarcely  possible  to  distinguish  the 
blood  of  man  from  that  of  the  pig,  at  650  diameters  the  difference  in  size 
is  well  marked.  The  plates  (figs.  120  and  121,  p.  601),  taken  from  a  photo- 
graph by  Seiler,  represent,  under  the  same  power  (650  diameters),  the  cor- 
puscles in  the  blood  of  man  and  the  pig.    In  each  of  the  engravings  only 
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a  small  portion  of  the  blood  is  represented,  the  whole  of  the  photograph, 
-with  the  two  varieties  of  blood  and  the  micrometric  scale,  being  much 
too  large  for  a  page  of  this  work.  Seiler's  process  is  described  in  the 
'  Amer.  Med.  Times,'  Feb.  19,  1879,  p.  249.  The  larger  size  of  the 
•corpuscles  in  human  blood  (fig.  120)  is  at  once  perceptible,  and  it  may 


Fig.  120.  Fig.  121. 


Human  corpuscles,  l-3500th.  Pigs'  corpuscles,  l-4250th. 


be  observed  that  the  smallest  of  the  human  corpuscles  thus  highly  mag- 
nified is  larger  than  the  largest  of  those  in  the  pig  (fig.  121).  This 
observation  was  made  on  fresh  blood,  for  Seiler  candidly  admits  that 
he  has  not  been  able  to  obtain  satisfactory  results  with  dried  blood- 
stains, the  problem  which  in  practice  most  commonly  presents  itself  for 
solution. 

From  one  well  experienced  in  the  use  of  the  higher  powers  of  the 
microscope,  evidence  of  the  probable  nature  of  the  blood  might  be  re- 
ceivable, but  when  the  blood  is  dried  the  evidence  is  generally  inad- 
missible. 

In  all  cases  in  which  the  microscope  is  employed  for  the  examination 
■of  blood-corpuscles,  a  comparison  of  the  sample  should  always  be  made 
with  the  kind  of  blood,  whether  human  or  animal,  which  it  is  supposed 
to  represent. 

In  general  it  is  found  sufficient  if  the  witness  can  say  that  the 
blood-stains  on  an  article  of  d  the  characters  of  mammalian 

blood,  and  might  be  the  blood  of  a  human  being.  The  blood  of  birds, 
fishes,  and  reptiles  presents  no  difficulty,  and  in  trials  for  murder  the 
statement  of  a  prisoner  is  occasionally  proved  false  by  the  medical 
evidence  derived  from  the  microscope.  A  prisoner  was  charged  (Beg. 
v.  Ward,  Leeds  Ass.,  Nov.,  1878)  with  murder  and  highway  robbery. 
The  deceased  was  found  dead,  with  marks  of  severe  blows  on  the  head. 
Among  other  circumstances  which  connected  the  prisoner  with  this 
-crime  was  a  large  spot  of  blood  upon  his  trousers.  When  asked  to  account 
for  this,  he  said  it  was  the  blood  of  a  fowl.  The  medical  witness  was 
able  to  state  that  this  was  not  the  blood  of  a  bird,  but  of  a  mammal. 
Poachers  have  their  clothes  often  stained  with  blood  in  contests  with 
gamekeepers.  The  stains  have  in  these  cases  been  sometimes  referred 
to  the  carrying  of  pheasants  or  partridges,  but  the  medical  evidence 
has  shown  that  the  form  of  the  corpuscles  was  inconsistent  with  this 
defence. 

Another  process  for  the  microscopical  detection  of  blood  consists  in 
procuring  crystal  from  the  dry  red  colouring  matter  of  blood.  Lehmann 
and  Kunze  ascertained  that  all  red  blood  is  capable  of  crystallization 
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or  of  breaking  up  into  crystalline  forms,  from  whatever  animal  or  organ 
it  may  have  been  taken.  A  drop  of  blood  which  has  been  kept  a  day  is 
allowed  to  evaporate  on  a  glass  slide ;  a  drop  of  distilled  water  is  then 
added,  and  the  whole  is  covered  with  a  slip  of  thin  glass.  After  a  time, 
when  the  water  has  to  some  extent  evaporated,  regular  red-coloured 
crystals,  of  various  sizes  and  forms,  such  as  those  represented  in  the 
quadrant  a  of  fig.  122,  are  visible.  Some  are  columnar  and  prismatic,, 
while  others  are  in  the  form  of  rhombic  plates.  The  second  quadrant,  b, 
represents  the  crystals  procured,  by  a  similar  process,  from  the  heart- 
blood  of  a  cat.    The  third,  c,  crystals  from  the  venous  blood  of  a  guinea- 


Fig.  122.  Fig.  123. 


Blood-crystals.  Blood-crystals. 


pig,  which  appear  in  regular  tetrahedra;  and  the  fourth,  d,  crystals 
from  the  venous  blood  of  a  squirrel ;  some  of  which  are  prismatic,  and 
others  in  the  form  of  rhombic  and  hexahedral  plates.  The  crystals  are 
represented  in  this  and  the  other  engravings  as  transparent.  They  are, 
in  fact,  translucent,  and  under  a  good  light,  of  a  well-marked  red  or  red- 
brown  colour. 

In  fig.  123  the  first  quadrant,  a,  shows  the  prisms  and  rhombic 
plates  obtained  by  Lehmann  from  human  venous  blood  ;  b,  blood-crystals 
from  human  blood  in  rhombic  plates,  as  delineated  by  Robin  and  Verdeil 
('  Chimie  Anatomique '),  and  c,  crystals  obtained  from  human  blood,  by 
Kunze,  by  a  process  described  below.  Some  of  these  have  a  rhombic 
form ;  others  are  shaped  like  a  hempseed  ;  and  a  few,  being  double  at 
one  extremity,  have  the  appearance  of  a  swallow's  tail.  In  the  quadrant 
d  are  represented  crystals  as  obtained  by  Lehmann  from  the  red  blood 
Fig.  124.  of  a  fish.  It  is  to  be  observed  of  these  crystals 

that  they  are  all  coloured,  having  more  or  less 
the  red  colour  of  the  blood. 

In  applying  Lehmann 's  process  to  a  frag- 
ment of  a  dried  clot  of  human  blood,  which 
had  been  kept  for  six  months,  prismatic 
crystals  were  seen,  mixed  with  bodies  of  an 
ovoid  shape.  A  number  of  these  are  de- 
lineated in  the  engraving  (fig.  124).  They 
have  the  characters  of  the  phosphates  and 
other  salts  of  the  blood.  No  rhombic  plates, 
or  tetrahedra,  such  as  those  described  by 
Lehmann,  were  seen.  The  prismatic  crystals 
Biood-cystais.  had  the   characters    of   triple  magnesium 

phosphate.     They  were  colourless  on  a  red  ground. 

Copeman  has  recently  described  a  method  of  distinguishing  human 
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Fig.  125. 


from  all  other  kinds  of  blood  ('St.  Thomas's  Hosp.  Rep.,'  1888,  p.  95), 
which,  however,  needs  confirmation.  He  asserts  that  human  blood,  as 
well  as  that  of  the  monkey,  crystallizes  in  the  form  of  reduced  haemo- 
globin, whilst  that  of  all  other  animals  crystallizes  (see  below)  in  the 
form  of  oxyhemoglobin  ;  and  that  the  spectroscope  reveals  this  difference. 
A  few  drops  of  putrid  serum  suffice  to  bring  about  crystallization  of 
the  pigment  in  a  solution  of  blood.  To  distinguish  between  the  blood 
of  man  and  the  monkey,  it  suffices  to  note  that  the  crystals  of  human 
reduced  haemoglobin  (see  fig.  123,  p.  602)  are  almost  invariably  rectan- 
gular plates,  whilst  those  from  monkey's  blood  are  for  the  most  part 
diamond-shaped  plates,  or  else  hexagonal  plates,  like  those  of  the  sheep 
and  ox.    This  method  is  not  satisfactory  when  applied  to  dried  blood. 

Hcemin-Crystals. — The  production  of  hsemin-crystals  from  the  colour- 
ing matter  of  blood,  as  contained  in  a  dry  coagulum,  may  be  effected  by 
evaporating  to  dryness  a  fragment  of  the  blood-clot  or  stained  tissue, 
with  an  excess  of  glacial  acetic  acid.  The  acid  liquid  is  poured  off, 
and  a  particle  of  common  salt  may  then  be  added,  with  more  acetic 
acid,  and  the  evaporation  repeated.  The 
residue  is  examined  by  a  microscopical  power 
of  300  to  500  diameters.  The  haemin-crystals, 
if  present,  appear  in  groups,  as  small  dark 
specks.  They  are  somewhat  irregular  in  shape 
— have  generally  a  prismatic  form,  some  with 
rhombic  terminations,  while  others  assume  a 
spindle  shape  ;  and  others  again  are  joined  at 
an  angle,  so  as  to  resemble  a  bird's  tail,  or 
they  cross  each  other  like  the  letter  X. 
Haemin-crystals,  from  human  blood,  were 
found  to  have  an  average  length  of  l-2250th 
of  an  inch,  and  a  width  of  l-9000th  of  an 
inch.  Those  obtained  from  sheep's  blood  were 
smaller  than  those  obtained  from  the  blcod 
of  man  and  of  the  bullock.  A  fragment  of 
dried  bullock's  blood,  which  had  been  on  a  rag  for  about  six  years,  gave, 
when  similarly  treated,  the  group  of  red-coloured  crystals  seen  in  b, 
fig.  125 ;  and  blood  of  the  sheep  of  old  date,  gave  the  form  seen  in  c. 
The  crystals  in  the  latter  are  smaller 
than  those  produced  from  human  and 
bullock's  blood,  but  the  resemblance  is 
so  great,  that  it  would  be  obviously  im- 
possible to  base  any  distinction  between 
human  and  animal  blood  upon  these 
observations. 

Gwosdew  adopts  another  method, 
which  embraces  the  use  of  the  spectro- 
scope, as  well  as  the  production  of  crystals. 
The  dry  clot  is  treated  with  alcohol  and 
carbonate  of  potassium.  The  red  colour 
is  extracted,  and  this  gives  a  single  band 
in  the  spectroscope  between  G  and  D  on 
the  spectrum.  The  colouring  matter  is 
thrown  down  by  dilution  with  water 
and  the  addition  of  acetic  acid.  To 
procure  crystals  the  precipitate  is  dried, 

mixed  with  common  salt  and  glacial  acetic  acid,  and  evaporated  at  212°  F. 
('Ueber  die  Darstellung  der  Hamin,'  1866.)     By  Grwosdew's  method 


Hffimin-crystals,  magnilied  617 
diameters. 


Ha?min-crystals.  as  obtained  from  human 
blood  (Neumann). 
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three  distinct  processes  for  the  detection  of  blood  may  be  thus  applied 
to  the  colouring  matter  extracted  from  a  small  stain.  The  colouring 
matter  of  blood  so  treated  may  be  converted  into  quasi-crystalline  forms, 
still  preserving  its  red  colour ;  and  microscopical  evidence  of  blood  may 
be  thus  obtained,  in  cases  in  which  the  blood-corpuscles  have  not  been 
successfully  extracted  by  liquids.  A  very  small  quantity  of  dry  coagulum 
will  suffice  to  yield  this  corroborative  evidence. 

Bug  and  flea  spots  differ  in  appearance  from  blood.  The  residue  is 
free  from  fibrin  and  from  blood-corpuscles.  For  further  information  on 
the  subject  of  blood-stains,  the  reader  is  referred  to  the  following  works  :-— 
'  Blutkrystalle  Untersuchungen,'  von  W.  Preyer,  Jena,  1871 ;  Neumann, 
'Erkennung  des  Blutes,'  Leipzig,  1869;  'Ann.  d'Hyg.,'  1865,  1,  139; 
1868,  1,  130;  1870,  2,  432;  Henke's  'Zeitschrift  der  S.  A.,'  1844,  b.  2, 
.p.  273  ;  '  Guy's  Hosp.  Rep.,'  1850  ;  1867,  p.  432  ;  1870,  p.  274  ;  Casper's 
*  Vierteljahrsschrift,'  1862,  vol.  1,  pp.  15,  250,  256;  1863,  vol.  2,  p.  193; 
1867,  1,  354;  '  Chemical  News,'  1868,  p.  124;  4  Lond.  Med.  Rec.,'  1882, 
fp.  83  ;  and  '  Pharm.  Jour.,'  xiv.  p.  274. 


CHAPTER  40. 

i IMPUTED  OR  SELF-INFLICTED  WOUNDS — MOTIVES  FOR  THEIR  PRODUCTION — MEDICO- 
LEGAL INVESTIGATION  OF  THESE  CASES. 

Imputed  or  self-inflicted  Wounds. — The  question  whether  a  wound  was  or 
was  not  self-inflicted,  may  refer  to  the  living  as  well  as  to  the  dead.  Thus, 
a  man  may  produce  wounds  upon  himself  for  the  purpose  of  simulating  a 
homicidal  assault,  which,  for  various  motives,  he  may  allege  to  have  been 
committed  upon  him.  With  the  motives  for  the  self-infliction  of  wounds, 
a  medical  jurist  is  not  concerned — it  is  of  the  fact  only  that  he  can  take 
cognizance.  One  of  the  most  remarkable  cases  of  this  kind  which  have 
occurred  in  England,  was  that  of  Bolam,  who  was  tried  for  the  murder  of 
a  man  named  Millie,  at  the  Newcastle  Autumn  Assizes,  1839.  Bolam  was 
found  lying  in  an  apartment  which  had  been  fired  by  himself,  or,  as  he 
alleged,  by  some  incendiary,  and  near  him  was  the  body  of  the  deceased, 
who  had  evidently  been  killedby  violence- — the  skull  having  been  extensively 
fractured  by  a  poker  lying  near.  The  prisoner,  when  found,  was  either 
insensible  or  pretended  to  be  so.  He  stated  tbat  he  had  been  suddenly 
attacked  by  a  man,  and  knocked  down  by  a  blow  on  the  right  temple. 
After  attempting  to  escape,  he  was  again  knocked  down.  He  then  felt  a 
knife  at  his  throat,  but  admitted  that  he  did  not  put  up  his  hands  to 
protect  it.  His  hands  Avere  not  cut.  He  said  he  remembered  receiving 
some  blows  on  his  body,  but  he  became  insensible  and  recollected  nothing 
more.  On  examining  his  throat,  there  was  a  wound  an  inch  and  a  half  in 
length  on  the  left  side  of  the  neck,  a  quarter  of  an  inch  below  the  jaw.  It 
had  penetrated  nearly  through  the  true  skin,  and  was  of  inconsiderable 
■  extent.  A  small  quantity  of  blood,  which  had  flowed  down  on  the  inside  of 
his  cravat,  had  escaped  from  this  wound.  There  were  many  cuts  on  his 
coat  at  the  back  and  sides,  through  his  waistcoat,  shirt,  and  flannel-shirt ; 
but  there  were  no  corresponding  cut  or  stabs,  nor,  indeed,  any  mark  of 
injuiy  upon  the  skin.  The  question  was  whether  these  wounds  were 
inflicted  by  the  unknown  person,  who  was  alleged  to  have  fired  the  premises 
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and  murdered  the  deceased,  or  whether  the  prisoner  had  inflicted  them  on 
himself,  in  order  to  divert  attention,  and  conceal  the  crime  which  he  was 
accused  of  having  committed.  No  motive  for  the  imputed  crime  was  dis- 
covered :  but  the  medical  facts  relative  to  the  self-infliction  of  wounds  were 
so  strong,  that  he  was  convicted  of  manslaughter.  There  was  no  doubt 
that  the  prisoner  had  produced  the  wounds  upon  himself  in  order  to  remove 
the  suspicion  that  he  had  caused  the  death  of  the  deceased.  They  were 
superficial,  involved  no  important  organs,  and  bore  the  characters  which 
those  wounds  only  would  have,  which  had  not  been  produced  with  a 
suicidal  intention. 

Soon  after  Bolam's  case,  one  somewhat  similar  occurred  in  London. 
The  steward  of  a  club-house  was  found  one  morning  in  bed  wounded, 
and  the  cash-box  of  the  club  was  missing.  Circumstances  led  the 
police  to  suspect  that  no  one  could  have  broken  into  the  house  ;  but 
the  man  himself  was  considered  so  trustworthy,  that  no  suspicion  was 
entertained  of  his  having  been  concerned  in  the  robbery.  Bransby 
Cooper,  who  examined  him,  found  the  wounds  on  his  person  of  a  trivial' 
character;  and  there  was  no  doubt,  from  what  subsequently  transpired, 
that  he  had  produced  them  on  himself,  for  the  purpose  of  averting 
suspicion. 

It  is  not  always  easy  to  trace  a  motive  for  the  production  of  these 
injuries ;  and  when  a  reasonable  motive  is  not  immediately  discovered, 
persons  are  apt  to  be  misled  and  to  credit  the  story.  When  a  person 
intending  to  commit  suicide  fails  in  the  attempt,  he  has  sometimes,  under 
a  sense  of  shame,  attributed  the  infliction  of  a  wound  in  his  throat  to- 
another ;  but  facts  of  this  kind  may  without  difficulty  be  cleared  up  by 
circumstantial  evidence.  Imputed  wounds,  if  we  except  the  case  of  an  actual 
attempt  at  suicide,  in  which  the  injury  is  commonly  severe,  are  generally 
of  a  superficial  character,  consisting  of  cuts  or  incisions  not  extending 
below  the  true  skin  ;  deep  stabs  are  seldom  resorted  to  where  the  purpose 
is  not  suicide,  but  merely  to  conceal  other  crimes.  Further,  these  wounds- 
are  in  front  of  the  person,  and  may  be  on  the  right  or  left  side,  according 
to  whether  the  person  is  right  or  left-handed.  They  have  also  been 
generally  numerous,  and  widely  scattered;  sometimes  they  have  had  a 
complete  parallelism,  unlike  those  which  must  have  been  inflicted  by  an 
adversary  during  a  mortal  conflict  with  a  weapon.  The  hands  are  seldom 
wounded,  although  in  the  resistance  to  real  homicidal  attempts,  these  parts 
commonly  suffer  severely.  The  injuries  are  not  usually  situated  over 
those  parts  of  the  body  in  which  wounds  are  by  common  repute  considered 
mortal,  and  there  is  in  general  an  entire  want  of  correspondence  between 
the  situation  of  the  wounds  on  the  person,  and  the  cuts  or  other  marks  on 
the  dress ;  or  the  cuts  in  the  dress  are  not  reconcilable  with  the  articles  of 
dress  having  been  worn  when  they  were  produced.  Facts  of  this  kind 
require  special  attention.  In  a  case  which  occurred  to  Marc,  a  young 
man  alleged  that  he  had  received  a  sword-cut  on  the  forehead  from  some 
assailants  who  had  escaped.  He  stated  that  he  wore  at  the  time  a  hand- 
kerchief round  his  head,  a  cotton  cap,  and  a  common  cap  with  an  elastic 
front,  which  he  alleged  had  been  cut  through.  There  was  a  longitudinal 
wound,  quite  superficial  and  about  an  inch  long,  at  the  upper  and  right 
part  of  the  frontal  bone,  passing  downwards  from  left  to  right.  The  cut 
in  the  felt  of  the  cap,  which  was  very  soft,  passed  obliquely  from  right  to 
left,  and  was  about  three  inches  in  length.  The  cut  was  not  so  clean  or 
regular  as  if  it  had  been  produced  by  a  sword  ;  there  was  very  little  blood 
upon  the  cap,  and  only  on  the  edge  of  the  incision.  The  silk  handkerchief 
was  cut  in  an  irregular  manner.  When  the  person  was  requested  to  place 
the  cap  and  other  articles  upon  his  head  in  the  position  in  which  he  stated 
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they  were  when  he  was  attacked,  it  was  found  to  be  impossible  to  adjust 
them  so  as  to  make  the  incisions  correspond,  and  the  cap  could  not  be 
worn  over  the  folded  handkerchief.  This  rendered  it  certain  that  the 
wound  had  not  been  inflicted  in  the  manner  described.  Besides,  a  blow 
of  a  sword  which  would  have  divided  the  felt  and  silk  handkerchief,  would 
at  the  same  time  have  produced  a  much  deeper  wound  on  the  forehead 
than  that  which  was  found.  In  a  case  reported  by  Bayard,  the  false- 
hood of  a  similar  charge  was  demonstrated  by  the  want  of  correspondence 
between  the  cuts  in  the  clothes  and  those  found  on  the  person.  ('Ann. 
d'Hyg.,'  1847,  2,  222.  See  also  case  of  Wiggins,  p.  544.)  In  comparing 
•cuts  on  the  dress  with  wounds  on  the  person,  there  are  several  circum- 
stances to  be  attended  to.  What  articles  of  dress  were  worn  at  the  time 
of  the  assault?  In  a  case  of  stabbing  all  ought  to  present  marks  of  per- 
foration, corresponding  in  direction,  form,  size,  sharpness  of  the  edges  of 
the  weapon,  &c.  In  imputed  wounds  the  marks  on  several  layers  of  dress 
may  not  correspond  with  each  other  in  the  characters  above  mentioned.  It 
is  very  difficult  for  a  man  simulating  such  injuries  so  to  arrange  his  clothes 
when  off  his  person,  as  to  deceive  a  careful  examiner.  There  will  be  some 
inconsistency  or  want  of  adjustment.  Apart  from  the  fact  that  several 
stabs  or  cuts  cannot  exist  on  the  same  part  of  the  clothes,  without  one  or 
more  being  stained  with  blood  on  the  outside  or  inside,  an  impostor  may 
either  do  too  much  or  too  little,  and  thus  lead  to  his  detection.  (Case  of 
Wiggins,  p.  544.)  In  a  case  of  alleged  arson  to  defraud  a  fire  insurance 
company,  which  excited  much  public  discussion  in  London  many  years 
since,  a  simple  circumstance  led  to  the  inference  that  certain  stabs  or  cuts 
through  a  shirt  had  not  been  produced  while  the  shirt  was  on,  but  while  it 
was  off  the  body.  There  were  two  cuts  in  the  shirt  near  to  each  other, 
precisely  similar  in  size,  form,  and  direction  ;  in  fact,  the  knife  or  dagger 
producing  them  must  have  gone  through  a  fold  of  the  shirt  to  produce 
them,  so  accurate  was  the  correspondence.  Then,  however,  it  followed 
that  the  shirt  could  not  have  been  upon  the  body  of  the  wounded  person 
as  he  alleged,  because  a  stab  through  a  shirt  when  worn  over  the  skin 
must,  in  order  to  reach  the  body,  traverse  not  only  a  fold  (producing  two 
cuts),  but  another  layer  in  contact  with  the  skin,  and  thus  produce  three 
cuts,  or  in  the  event  of  traversing  two  folds,  five  cuts.  In  simulating  the 
wounds  by  cuts  on  the  shirt,  the  person  is  supposed  to  have  forgotten  this 
and  have  merely  stabbed  a  fold  of  the  shirt  while  lying  on  a  table,  or  in 
some  situation  convenient  for  the  purpose.  This,  among  other  facts, 
rendered  it  probable  that  the  slight  wounds  on  the  chest  were  self-inflicted. 
A  case  occurred  at  Nottingham  in  1872,  which  shows  how  persons  who 
inflict  wounds  and  at  the  same  time  cut  the  dress  covering  the  wounded 
part,  may  furnish  evidence  against  themselves.  A  youth  charged  a 
man  with  unlawfully  wounding  him  on  the  highway.  He  stated  that 
the  man  had  stabbed  him  in  the  arm,  cutting  through  his  shirt  and 
coat-sleeve.  There  was  no  attempt  at  robbery,  and  no  motive  for  such 
an  act.  On  examining  the  coat  and  shirt-sleeve,  it  was  found  that  they 
had  been  cut,  but  there  was  no  corresponding  cut  in  the  lining  of  the 
coat-sleeve.  The  prosecutor  could  give  no  explanation  of  this.  It  was 
clear  that  the  charge  was  false,  that  there  had  been  no  cutting  or  stabbing 
by  another,  but  that  the  wound  was  self-inflicted,  when  the  coat  was 
not  worn. 

It  has  been  contended  that  no  rules  can  be  laid  down  for  the  detection 
of  such  cases ;  each  must  be  decided  by  the  facts  which  accompany  it. 
Nevertheless,  the  details  of  those  above  mentioned  will  serve  to  direct  the 
inquiries  of  a  practitioner.  The  facts  which  he  must  endeavour  to  ascer- 
tain are  the  following  : — 1.  The  relative  positions  of  the  assailant  and  the 


DETECTION  OF  FALSE  CHAKGES. 


607 


assailed  person  at  the  time  of  the  alleged  attack.  2.  The  situation,  direc- 
tion, and  depth  of  the  wound  or  wounds.  3.  The  situation  or  direction 
of  marks  of  blood  or  wounds  on  the  person  or  dress  of  either,  or  of  both 
the  assailant  and  assailed.  4.  The  marks  of  blood,  and  the  quantity 
effused  at  the  spot  where  the  mortal  struggle  is  alleged  to  have  taken 
place.  The  importance  of  these  inquiries  cannot  be  over-estimated.  A 
strong  suspicion  was  raised  against  the  late  Duke  of  Cumberland,  in  the 
year  1810,  in  reference  to  the  death  of  Sellis,  when  a  proper  examination 
of  the  wounds  on  the  deceased  would  have  shown  that  they  might  have 
been  self-inflicted. 

Imputed  wounds  are  generally  cuts  or  stabs.    They  are  seldom  of  the 
contused  kind :  the  impostor  cannot,  in  reference  to  contusions,  so  easily 
calculate  upon  the  amount  of  mischief  which  is  likely  to  ensue.  Bergeret, 
however,  has  related  some  cases  in  which  females  labouring  under 
hysterical  attacks  have  inflicted  upon  themselves  severe  contusions,  and 
have  charged  innocent  persons  with  attempts  to  murder.   ('  Ann.  d'Hyg.,' 
1863,  1,  463.)    In  general  the  inconsistency  of  the  story  is  so  palpable  as 
to  betray  the  imposture  at  once.    The  case  of  M.  Armand,  a  merchant  of 
Montpellier,  who  was  tried  at  the  Assizes  at  Aix,  in  March,  1864,  for  an 
alleged  murderous  assault  upon  his  servant,  Maurice  Roux,  shows  the 
readiness  with  which  inconsistent  stories  are  sometimes  accepted  by  the 
public.    This  case  was  rather  one  of  imputed  homicidal  strangulation  than 
imputed  wounding;  nevertheless  a  foundation  was  laid  for  medical  opinions 
by  the  presence,  as  it  was  alleged,  of  a  slight  excoriation  of  the  skin  on  the 
nape  of  the  neck.    The  injury  was  so  slight  that  it  escaped  the  observation 
of  some  medical  men  who  examined  the  complainant,  and  there  could 
be  no  doubt  from  the  facts  that  it  had  been  produced  either  accidentally 
or  designedly  by  the  complainant  on  himself.     Several  medical  men, 
taking  the  man's  story  as  true,  asserted  without  any  qualification,  1.  That 
a  blow  on  the  nape  of  the  neck  might  produce  cerebral  concussion  and 
syncope.    2.  That  a  blow  to  produce  such  effects  need  not  be  violent; 
and  3.  That  such  a  blow  so  inflicted  would  not  always  leave  upon  the 
skin  marks  of  contusion  or  ecchymosis.    These  admissions  were  taken  by 
the  Court  to  support  the  man's  story — -that  his  master  struck  a  severe 
blow  on  the  back  of  his  neck ;  and  this  had  produced  concussion  of  the 
brain,  and  that  he  had  been  rendered  insensible  for  many  hours.    ('  Ann. 
d'Hyg.,'  1864,  1,  451.)    The  evidence  for  the  defence,  and  chiefly  that 
given  by  Tardieu,  removed  the  effect  produced  by  such  loose  medical 
answers  as  these,  and  satisfied  the  jury  that  the  statement  of  the  com- 
plainant was  a  pure  fabrication.    The  accused  was  justly  acquitted  of  the 
charge.    Although  it  has  been  elsewhere  stated  that  severe  blows  are  not 
always  attended  with  external  marks  of  violence  (p.  520),  it  by  no  means 
follows  that  such  blows  have  been  struck  in  all  cases  in  which  the  skin 
presents  a  slight  abrasion. 

Pistol-shot  wounds  are  sometimes  voluntarily  inflicted  for  the  purpose 
of  imputing  murder,  or  extorting  charity.  A  man  intending  to  commit 
suicide  by  fire-arms,  and  failing  in  the  attempt,  may  also  from  shame  or 
a  desire  to  conceal  his  act,  attribute  the  wound  to  the  hand  of  an  assassin. 
In  examining  such  imputed  wounds  they  will  not  be  found  to  involve  vital 
parts,  except  in  cases  of  attempted  suicide,  and  they  will  possess  all  the 
characters  of  near-wounds  produced  by  gunpowder,  wadding,  or  a  bullet. 
(See  Gun-shot  Wounds.)  The  skin  around  will  be  more  or  less  lacerated 
and  bruised  ;  there  will  be  much  ecchymosis,  and  the  hand  holding  the 
weapon,  as  well  as  the  dress  and  the  wounded  skin,  may  be  blackened  or 
burnt  by  the  exploded  gunpowder.  A  pistol-shot  wound  from  an  assassin 
may  be  produced  from  a  distance,  while  an  imputed  wound  which  is  pro- 
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duced  by  a  person  on  himself  must  always  partake  of  the  characters  of  a 
near-wound.  If  the  weapon  has  been  charged  with  gun-cotton,  there  will 
be  no  marks  of  blackening  on  the  person  or  dress,  but  there  may  be  marks 
of  burning. 


CHAPTER  41. 

THE  CAUSE  OF  DEATH  IN  WOUNDS — CAUTION  ON  ASSIGNING  TOO  MANY  CAUSES  

WOUNDS    DIRECTLY   OR   INDIRECTLY   FATAL — DEATH    FROM  HEMORRHAGE  

AMOUNT  OF  LOSS  OF  BLOOD  PROVING  FATAL  MODIFIED  BY  AGE  AND  OTHER 

CIRCUMSTANCES — FATAL  WOUNDS  OF  SMALL  ARTERIES — INTERNAL  HEMORRHAGE 

 DEATH  FROM  MECHANICAL  INJURY  TO  A  VITAL  ORGAN — DEATH  FROM  SHOCK 

 BLOWS  ON  THE  ABDOMEN — FLAGELLATION — DEATH  FROM  NUMEROUS  IN- 
JURIES WITHOUT  ANY  MORTAL  WOUND. 

Cause  of  Death. — It  is  important  for  a  medical  witness  to  bear  in  mind 
that  in  all  cases  of  wounds  criminally  inflicted,  the  cause  of  death  must  be 
reasonably  certain.  No  man  ought  to  be  convicted  upon  mere  medical 
probability.  In  general,  there  is  only  one  real  cause  of  death,  although 
other  circumstances  may  have  assisted  in  bringing  about  a  fatal  result. 
Hence  it  is  our  duty,  when  several  apparent  causes  for  death  exist,  to> 
determine  which  was  the  real  cause ;  and  in  stating  it  to  the  Court,  to  be 
prepared  to  offer  our  reasons  for  this  opinion.  In  most  cases  of  local 
injury,  when  a  person  dies  speedily,  there  will  be  no  great  trouble  in, 
settling  whether  disease  or  the  wound  was  the  cause.  A  difficulty  may, 
however,  exist  when  a  person  has  recovered  from  the  first  effects  of  a 
wound,  and  has  subsequently  died.  Besides,  there  may  be  cases  in  which 
the  cause  of  death,  in  spite  of  the  most  careful  deliberation,  will  be  still 
obscure ;  or  sometimes  it  may  happen  that  the  death  of  a  person  appears 
to  be  as  much  dependent  on  bodily  disease  as  on  an  injury  proved  to  have 
been  received  at  the  time  he  was  labouring  under  disease.  How  is  an 
opinion  to  be  expressed  in  such  a  case  ?  The  course  which  a  medical 
witness  ought  to  pursue,  provided  he  has  duly  deliberated  on  the  circum- 
stances before  he  appears  in  court,  and  his  mind  is  equally  balanced 
between  the  two  causes,  is  to  state  at  once  his  doubt  to  the  jury  Avithout 
circumlocution,  and  not  allow  it  to  be  extracted  from  him  in  cross- 
examination.  Occasionally  many  causes  of  death  are  assigned  by  a 
witness,  and  in  a  case  of  this  kind  an  acquittal  is  commonly  directed. 

Wounds  directly  or  indirectly  fatal. — A  wound  may  cause  death  either 
directly  or  indirectly.  A  wound  operates  as  a  direct  cause  of  death  when 
the  wounded  person  dies,  either  immediately  or  very  soon  after  its  in- 
fliction ;  and  there  is  no  other  cause,  internally  or  externally,  to  account 
for  death.  In  wounds  which  cause  death  indirectly,  it  is  assumed  that  the 
deceased  survives  for  a  certain  period,  and  that  the  wound  is  followed  by 
inflammation,  pyaemia,  tetanus,  or  some  other  mortal  disease,  which  is  a 
direct,  and  not  an  unusual  consequence  of  the  injury.  Under  this  head 
may  be  also  arranged  all  those  cases  which  prove  fatal  by  reason  of 
surgical  operations  rendered  imperatively  necessary  for  the  treatment  of 
injuries — presuming  that  these  operations  have  been  performed  with 
ordinary  skill  and  care.  We  shall  for  the  present  consider  only  the  direct 
causes  of  death  in  cases  of  wounds.  They  are  three  in  number : — 
1.  Hcemorrhage,  or  loss  of  blood.    2.  Great  mechanical  injury  done  to  an 
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organ  important  to  life.  3.  Shock,  or  concnssion,  affecting  the  brain, 
spinal  marrow,  or  ganglia,  whereby  the  functions  of  one  or  more  vital 
organs  are  arrested,  sometimes  with  but  slight  injury  to  the  part  struck 
or  wounded.  From  either  of  these  causes,  a  wounded  person  may  die 
immediately  or  within  a  few  minutes. 

1.  Death  from  hcemorrhage. — Loss  of  blood  operates  by  producing  fatal 
syncope  (p.  165).  A  quantity  of  blood  escaping  from  a  vessel,  although 
insufficient  to  cause  death  by  affecting  the  heart  and  circulation,  may 
readily  destroy  life  by  disturbing  the  functions  of  the  organ  or  part  into 
which  it  is  effused.  Thus,  a  small  quantity  effused  in  or  upon  the  sub- 
stance of  the  brain,  or  at  its  base,  may  prove  fatal  by  inducing  fatal  com- 
pression ;  and  again,  if,  in  a  case  of  wounded  throat,  blood  should  flow 
into  the  windpipe,  it  may  cause  death  by  asphyxia — i.e.  by  stopping  the 
respiratory  process  (p.  165).  In  these  cases  it  is  obvious  that  the  blood 
acts  mechanically ;  and  in  respect  to  the  last  condition,  a  medical  man, 
unless  circumspection  is  used,  may  involve  himself  in  a  charge  of  mala- 
praxis.  In  wounds  of  the  chest,  involving  the  heart  and  lungs,  death 
is  frequently  due  not  so  much  to  the  actual  quantity  of  blood  effused, 
as  to  the  pressure  which  it  produces  upon  these  organs.  A  few  ounces 
effused  into  the  bag  of  the  heart  (pericardial  sac),  will  entirely  arrest 
the  action  of  this  organ.  ('Friedreich's  Blatter  f.  Gerichtl.  Med.,'  1882, 
p.  163.) 

The  absolute  quantity  of  blood  required  to  be  lost  in  order  to  prove 
fatal,  will,  of  course,  vary  according  to  numerous  circumstances.  The 
young,  the  aged,  they  who  are  labouring  under  infirmity  or  disease,  will 
perish  sooner  from  loss  of  blood  than  others  who  are  healthy  and  vigorous. 
Females,  caeteris  paribus,  are  more  speedily  destroyed  by  bleeding  than 
males.  Infants  are  liable  to  die  from  this  cause,  as  a  result  of  slight 
wounds.  An  infant  has  been  known  to  bleed  to  death  from  the  bite  of 
a  single  leech,  or  from  the  simple  operation  of  lancing  the  gums.  Even 
the  healthy  and  vigorous,  when  their  vital  powers  have  been  depressed  by 
maltreatment  or  by  brutal  violence,  will  sink  under  the  loss  of  a  com- 
paratively small  quantity  of  blood.  (See  'Watson  on  Homicide,'  p.  90.) 
A  medical  jurist  must  not  forget  that  some  persons  have  a  predisposition 
to  excessive  bleeding  from  slight  injuries  ;  and  this  condition  is  often 
hereditary.  The  slightest  wound  or  puncture — the  bite  of  a  leech  or  the 
extraction  of  a  tooth — will  be  attended  with  a  loss  of  blood  which  cannot 
be  arrested,  and  which  will  slowly  lead  to  death  by  exhaustion.  Cases 
have  been  frequently  recorded  of  fatal  haemorrhage  following  the  extraction 
of  teeth,  when  there  had  been  previously  nothing  to  indicate  the  probable 
occurrence  of  death  from  so  trivial  a  cause.  (For  striking  instances  of 
this  remarkable  tendency  to  haemorrhage  in  a  family,  see  '  Brit,  and  For. 
Med.  Rev.,'  vol.  17,  p.  247  ;  also,  '  Med.  Gaz.,'  May,  1842.)  In  the  thirty- 
ninth  volume  of  the  latter  journal,  p.  86,  a  case  is  reported,  in  which  an 
unusual  degree  of  bleeding  followed  a  compound  fracture  of  the  leg. 
Such  cases  are  detected  without  difficulty ;  since  a  surgeon  may  always 
infer,  from  the  part  injured  and  the  extent  of  the  injury,  whether  the 
bleeding  is  likely  to  be  copious  or  not.  When  a  person  bleeds  to  death 
from  what  would,  under  common  circumstances,  be  a  simple  wound,  the 
admission  of  this  fact  may  in  certain  cases  lessen  the  responsibility  of 
an  accused  person. 

A  sudden  loss  of  blood  has  a  much  more  serious  effect  than  the  same 
quantity  lost  slowly.  A  person  may  fall  into  a  fatal  syncope  from  a 
quantity  of  blood  lost  in  a  few  seconds,  which  he  would  have  been  able  to 
bear  without  sinking  had  it  escaped  slowly.  This  is  the  reason  why  the 
wound  of  an  artery  proves  so  much  more  rapidly  fatal  than  that  of  a  vein. 
VOL.  I.  2  r 
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Death  speedily  follows  the  wound  of  a  large  artery  like  the  carotid ;  but 
it  takes  place  with  equal  certainty,  although  more  slowly,  from  wounds 
of  smaller  arteries.  In  a  case  in  which  one  of  the  intercostal  arteries 
was  wounded  by  a  small  shot,  haemorrhage  caused  death  in  thirty-eight 
hours.  The  loss  of  blood  which  follows  the  division  of  the  smaller 
branches  of  the  external  carotid  artery,  is  often  sufficient  to  destroy  life, 
unless  timely  assistance  be  rendered.  A  case  was  tried  (Berkshire  Spring 
Ass.,  1832),  in  which  it  was  proved  that  the  prisoner  had  killed  his  wife 
by  stabbing  her  in  the  leg ;  a  small  artery  (the  anterior  tibial)  was  divided, 
and  the  woman  died  from  haemorrhage  half  an  hour  afterwards.  Wounds 
of  arteries,  even  smaller  than  these,  might  in  some  subjects  prove  fatal, 
if  no  assistance  were  at  hand.  Watson  mentions  a  case  in  which  the 
internal  mammary  artery  on  the  left  side  was  divided  by  a  stab  in  the 
chest.  The  woman  died  on  the  ninth  day,  and  four  pounds  of  blood 
were  found  effused  on  that  side.  In  another  case  in  which  an  inter- 
costal artery  was  divided,  six  pounds  of  blood  were  effused.  ('  Watson 
on  Homicide,'  p.  101.)  In  both  cases,  as  in  most  wounds  of  the  chest, 
the  blood  not  only  affected  the  system  by  its  loss,  but  by  its  com- 
pressing the  lungs  and  impeding  respiration.  Wounds  of  large  veins, 
such  as  the  jugular,  may,  from  the  quantity  of  blood  suddenly  lost, 
speedily  destroy  life.  If  a  wound  is  in  a  vascular  part,  although  no 
vessel  of  any  importance  be  divided,  the  person  may  die  from  bleeding. 
It  is  difficult  to  say  what  quantity  of  blood  should  be  lost,  in  order 
that  a  wound  may  prove  fatal.  The  whole  quantity  contained  in  the 
body  of  an  adult  is  calculated  at  about  one-thirteenth  of  its  weight— 
i.e.  about  twelve  pounds.  According  to  Watson,  the  loss  of  from  five 
to  eight  pounds  is  sufficient  to  prove  fatal  to  adults.  But  while  this  may 
be  near  the  truth,  many  persons  will  die  from  a  much  smaller  quantity  ; 
the  rapidity  with  which  the  effusion  takes  place  having  a  considerable 
influence. 

Internal  luemorrliage. — Haemorrhage  may  prove  fatal,  although  the 
blood  does  not  visibly  escape  from  the  body.  In  incised  wounds,  the  flow 
externally  is  commonly  abundant;  but  in  contused,  punctured,  and  gun- 
shot wounds,  the  effusion  may  take  place  internally  and  rapidly  cause 
death.  In  severe  contusions  or  contused  wounds,  involving  highly  vascular 
parts,  the  effusion  may  go  on  to  an  extent  to  prove  fatal,  either  in  the 
cavities  of  the  body  or  throughout  the  cellular  membrane  and  parts 
adjacent  :  many  pounds  of  blood  may  thus  be  slowly  or  rapidly  effused. 
The  most  fatal  internal  haemorrhages  are  those  which  follow  ruptures  of 
the  organs  from  violence  or  disease.  Ruptures  of  the  heart,  lungs,  liver, 
and  kidneys,  have  thus  caused  death.  In  1864,  a  man  who  had  been 
run  over  was  brought  to  Guy's  Hospital.  He  complained  of  pain  in  the 
back,  but  there  were  no  symptoms  of  severe  injury,  and  no  marks  of 
violence  were  seen  on  the  skin  of  the  back.  He  left  the  hospital  and 
walked  with  some  assistance  to  his  house.  A  few  hours  afterwards  he 
was  found  dead  in  bed.  On  inspection  there  was  a  large  quantity  of 
blood  effused  in  the  abdomen.  This  had  proceeded  from  one  kidney, 
which  had  been  ruptured  transversely  through  its  whole  substance.  In 
these  cases  the  haemorrhage  is  not  immediate.  Slight  muscular  exertion 
may  accelerate  it  and  cause  death.  In  death  from  severe  flagellation, 
blood  may  be  effused  in  large  quantity  beneath  the  skin  and  among  the 
muscles  ;  this  effusion  will  operate  as  fatally  as  if  it  had  flowed  from  an 
open  wound. 

The  means  of  ascertaining  whether  a  person  has  died  from  bleeding 
by  an  open  wound  are  these  : — Unless  the  wound  is  situated  in  a  vascular 
part  we  shall  find  the  vessel  or  vessels  from  which  the  blood  has  issued, 
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divided — the  neighbouring  vessels  empty,  and  the  body  more  or  less 
pallid  ;  although  this  last  condition  is  of  course  liable  to  be  met  with  in 
certain  cases  of  disease,  as  also  under  copious  venesection — points  easily 
determined  by  an  examination.  The  blood  will  commonly  be  found  more 
or  less  clotted  or  coagulated  on  those  surfaces  on  which  it  has  fallen.  If, 
with  these  signs,  there  is  an  absence  of  disease  likely  to  prove  rapidly 
fatal,  and  no  other  probable  cause  of  death  is  apparent,  it  may  be  fairly 
referred  to  loss  of  blood.  This  opinion  may,  however,  be  materially  modi- 
fied in  reference  to  open  wounds,  by  the  fact  of  the  body  not  being  seen 
on  the  spot  where  the  injury  was  actually  inflicted — by  the  wound  having 
been  sponged — the  blood  removed  by  washing,  and  all  traces  of  bleeding 
destroyed.  Under  these  circumstances,  the  case  must  in  a  great  measure 
be  made  out  by  presumptive  proof ;  and  here  a  medical  witness  may  have 
the  duty  thrown  upon  him  of  examining  articles  of  dress,  furniture,  or 
weapons,  for  marks  or  stains  of  blood. 

It  must  not  be  supposed  that  all  the  blood  met  with  round  a  wounded 
dead  body,  or  in  a  cavity  of  the  body,  was  actually  effused  during  life. 
As  soon  as  the  heart's  action  ceases,  the  arteries  pour  out  no  more  ;  but 
the  blood,  so  long  as  it  remains  liquid,  i.e.  from  four  to  eight  or  ten  hours, 
and  the  warmth  of  the  body  is  retained,  continues  to  drain  from  the 
divided  vessels.  The  quantity  thus  lost,  however,  is  not  considerable, 
unless  the  veins  implicated  are  large,  or  the  part  is  highly  vascular, 
i.e.  full  of  small  vessels.  In  wounds  involving  the  great  vessels  of  the 
neck  the  blood  which  drains  from  the  wounded  part  after  death  may 
be  large. 

2.  Death  from  great  mechanical  injury  done  to  a  vital  organ. — We  have 
instances  of  this  becoming  a  direct  cause  of  death  in  the  crushing  of  the 
heai't,  lungs,  or  brain,  by  any  heavy  body  passing  over  or  falling  on  the 
cavities,  as  in  railway  accidents.  The  severe  mechanical  injury  is  some- 
times accompanied  by  a  considerable  effusion  of  blood,  so  that  the  person 
really  dies  from  haemorrhage  ;  but  in  other  instances  the  quantity  of  blood 
lost  is  inconsiderable,  and  the  fatal  effects  may  be  referred  to  shock. 
Sometimes  a  slight  amount  of  violence  may  prove  fatal.  These  are,  how- 
ever, to  be  regarded  as  exceptional  instances.  (See  '  Med.  Times  and 
■Gaz.,'  Aug.,  1854.) 

3.  Death  from  shock. — This  is  sometimes  a  direct  cause  of  death  under 
the  infliction  of  external  violence ;  and  in  this  case  life  is  destroyed  with- 
out the  injury  being  to  all  appearance  sufficient  to  account  for  so  speedily 
fatal  a  result.  Savory  has  suggested  that  death  from  shock  is  nothing 
more  than  death  from  temporary  exhaustion  of  nerve-force,  the  result  of 
a  violent,  sudden,  and  excessive  expenditure  of  it.  ('  Lect.  on  Life  and 
Death,'  p.  171.)  Whatever  theory  may  be  adopted  to  explain  it,  there  is 
no  doubt  that  a  person  may  die  from  what  is  termed  shock,  without  any 
marks  of  severe  injury  being  discovered  on  his  body  after  death.  We 
have  examples  of  this  mode  of  death  in  accidents  from  lightning-,  or  from 
severe  burns  or  scalds,  in  which  the  local  injury  is  often  far  from  sufficient 
to  explain  the  rapidly  fatal  consequences.  As  instances  of  this  form  of 
death  from  violence,  may  be  also  cited  those  cases  in  which  a  person  has 
been  suddenly  killed  by  a  blow  upon  the  upper  part  of  the  abdomen  or 
on  the  pit  of  the  stomach,  which  is  supposed  to  operate  by  producing  a 
fatal  impression  on  the  nerves  and  nerve-ganglia.  Whether  this  be  or 
be  not  the  true  explanation,  it  is  admitted  that  a  person  may  die  from  so 
simple  a  cause  without  any  mark  of  a  bruise  externally,  or  physical 
injury  internally,  to  account  for  death.  On  the  skin  there  may  be  some 
abrasion  or  slight  discoloration ;  but  as  it  has  been  elsewhere  stated 
<(p.  520),  these  are  neither  constant  nor  necessary  accompaniments  of 
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a  blow.  ('  Med.  Gaz.,'  vol.  44,  p.  213.)  Convictions  for  manslaughter 
have  taken  place,  when  death  has  been  produced  under  these  circum- 
stances. (' Travers  on  Constitut.  Irritation,'  p.  432;  and  Bransby 
Cooper's  '  Lect.  on  Surgery,'  p.  443  ;  Wounds  of  the  Abdomen,  p.  691  -r 
'  Watson  on  Homicide,'  p.  75.)  Concussion  of  the  brain,  unattended  by 
visible  mechanical  injury,  furnishes  another  example  of  this  kind  of  death. 
A  man  receives  a  severe  blow  on  the  head  ;  he  falls  dead  on  the  spot,  or 
becomes  senseless  and  dies  in  a  few  hours.  On  an  inspection,  there  maj- 
be  merely  the  mark  of  a  slight  bruise  on  the  scalp  ;  in  the  brain  there 
may  be  no  rupture  of  vessels  or  laceration  of  substance,  and  all  the  other 
organs  of  the  body  are  found  healthy.  In  certain  railway  accidents- 
persons  have  died  under  somewhat  similar  circumstances.  There  has 
been  no  physical  indication  of  a  mortal  injury,  and  no  cause  apparent 
to  account  for  death.  This  can  be  referred  only  to  the  shock  or  violent 
impression  which  the  nervous  system  has  sustained  from  the  blow  or 
violence.  A  medical  witness  must  give  his  evidence  with  caution  in  such 
cases ;  since  it  is  the  custom  to  rely  in  the  defence  upon  the  absence  of 
any  visible  mortal  wound  or  physical  injury  to  account  for  death,  as  a 
proof  that  no  injury  was  done.  A  trial  took  place  (Liverpool  Aut.  Ass., 
1837),  wherein  several  persons  were  charged  with  the  manslaughter  of 
the  deceased,  by  kicking  him  behind  the  right  ear.  The  medical  witness 
deposed  that  there  was  in  this  spot  the  mark  of  a  severe  bruise,  but 
there  was  no  injury  whatever  to  the  brain,  and  the  body  was  otherwise 
healthy.  He  very  properly  ascribed  death  to  the  violent  shock  given, 
to  the  nervous  system,  and  the  Court  admitted  that  the  cause  of  death 
was  satisfactorily  made  out.  The  person  who  inflicted  the  wound  was 
convicted. 

There  is  another  form  of  shock,  which  is  of  some  importance  in  medical 
jurisprudence.  A  person  may  have  received  many  injuries,  as  by  blows 
or  stripes,  not  one  of  which,  taken  alone,  could,  in  medical  language,  be 
termed  mortal ;  and  yet  he  may  die  directly  from  the  effects  of  the  violence, 
either  on  the  spot,  or  very  soon  afterwards.  In  the  absence  of  any  large 
effusion  of  blood  beneath  the  skin,  death  is  commonly  referred  to  exhaus- 
tion, but  this  is  only  another  mode  of  expression  ;  the  exhaustion  is  itself 
dependent  on  a  fatal  influence  or  impression  produced  on  the  nervous 
system.  A  prize-fighter,  after  having  during  many  rounds  sustained 
numerous  blows  on  the  body,  may,  either  at  or  after  the  fight,  sink  and 
die  exhausted.  His  body  may  present  marks  of  bruises,  or  even  lacerated 
wounds,  but  there  may  be  no  internal  changes  to  account  for  death.  In 
common  language,  there  is  not  a  single  injury  which  can  be  termed 
mortal;  and  yet,  supposing  him  to  have  had  good  health  previously  to 
the  fight,  and  all  marks  of  disease  indicative  of  sudden  death  to  be  absent, 
it  is  impossible  not  to  refer  his  death  to  the  direct  effect  of  the  violence. 
It  is  a  well-ascertained  medical  fact,  that  a  number  of  injuries,  each  com- 
paratively slight,  are  as  capable  of  operating  fatally  as  any  single  wound 
whei'eby  some  blood-vessel  or  organ  important  to  life  is  directly  affected. 
Age,  sex,  constitution,  and  a  previous  state  of  health  or  disease,  may 
accelerate  or  retard  the  fatal  consequences. 

A  case  of  a  somewhat  similar  kind  may  present  itself  in  the  punish- 
ment of  flagellation,  which  is  occasionally  followed  by  death,  either  as  a 
direct  consequence  of  shock,  or  from  indirect  causes,  such  as  inflammation 
and  its  consequences.  At  the  trial  of  Governor  Wall,  the  judge  directed 
the  jury  that  the  long  continuance  and  severity  of  pain  (in  flagellation), 
may  be  productive  of  as  fatal  consequences  as  if  instruments  or  weapons 
of  a  destructive  kind  were  used.  It  is  not  often  that  scholastic  flagellation 
is  a  cause  of  death  in  this  country.    One  case,  however,  which  excited 
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public  attention  from  the  atrocity  of  the  circumstances  attending  it,  -was 
the  subject  of  a  trial  for  manslaughter  (Beg.  v.  Hopley,  Lewes  Aut.  Ass., 
1860).  The  evidence  showed  that  the  prisoner  had  beaten  a  youth  of 
sixteen  most  severely  for  nearly  two  hours  with  a  rope  and  stick.  The 
external  wounds  were  slight,  but  an  inspection  showed  that  the  muscles 
as  well  as  all  the  soft  parts  beneath  the  skin  had  been  considerably 
bruised  and  lacerated,  and  that  there  were  extensive  effusions  of  blood  in 
the  cellular  membrane  of  the  arms  and  legs.  There  was  no  mortal  wound 
in  the  common  sense  of  the  term,  but  there  was  no  reasonable  doubt 
that  the  boy  had  died  from  the  violence  inflicted  on  him  by  the  prisoner. 
His  guilt  was  established  by  the  fact  that  he  had  endeavoured  to  conceal 
the  effects  of  his  violence  by  removing  the  marks  of  blood — that  he  had 
covered  the  body  of  the  deceased  with  clothing  so  as  to  conceal  the 
bruises — that  he  had  procured  a  coroner's  inquest  to  be  held  in  haste, 
and,  while  concealing  from  the  jury  the  fact  that  he  had  beaten  the 
youth  on  the  night  of  his  death,  stated  that  he  had  found  him  dead,  and 
suggested  that  he  might  have  died  of  disease  of  the  heart.  There  can  be 
no  doubt  that  the  youth  died  either  while  the  prisoner  was  inflicting 
the  violence  or  soon  afterwards.  No  attempt  was  made  to  dispute  the 
cause  of  death.  Apart  from  the  depressing  effects  on  the  nervous  system 
of  long-continued  and  severe  pain,  there  was,  in  this  instance,  such  an 
effusion  of  blood  internally  as  would  account  for  the  production  of  fatal 
syncope. 

On  a  trial  for  murder,  which  took  place  in  Germany,  it  was  proved 
that  the  deceased  had  been  attacked  with  sticks,  and  that  he  had  been 
afterwards  flogged  on  the  back  with  willow  switches.  He  died  in  about 
an  hour.  On  inspection,  there  was  no  mortal  wound,  nor  any  injury  to  a 
vital  organ  ;  there  were  simply  the  marks  of  lacerations  and  bruises  on 
the  skin,  apparently  not  sufficient  to  account  for  death  ;  but  this  was, 
nevertheless,  very  properly  ascribed  to  the  violence.  (Henke,  '  Zeitschr. 
der  S.  A.,'  1836 ;  also  '  Brit,  and  For.  Med.  Rev.,'  Jan.,  1837,  p.  249.)  The 
case  of  the  Duchess  of  Praslin,  who  was  murdered  by  her  husband  in  Paris, 
in  1847,  furnishes  an  additional  proof  of  the  fatal  effect  produced  by 
numerous  injuries.  On  an  inspection  of  the  body,  it  was  found  that  on 
the  head,  neck,  and  both  of  the  hands,  there  were  no  fewer  than  thirty 
■distinct  Avounds,  some  contused,  and  others  incised  and  punctured.  There 
were  also  the  marks  of  many  bruises,  and  the  impressions  produced  by  the 
nails  of  the  assailant's  hand  over  the  mouth.  For  the  most  part  these 
injuries  were  slight,  and  not  one  could  be  said  to  be  necessarily  mortal. 
The  most  serious  wound  was  situated  on  the  right  side  of  the  neck ;  but 
even  here  the  carotid  artery  and  internal  jugular  vein  had  escaped  injury. 
Death  was  referred  to  the  loss  of  blood  which  had  taken  place  from  the 
numerous  wounds  inflicted  during  the  struggle  with  the  assassin.  ('Ann. 
d'Hyg.,'  1847,  2,  377.)  From  these  considerations,  it  cannot  be  expected 
that  in  every  case  of  death  from  violence  or  maltreatment,  there  must  be 
some  speciBc  and  visible  mortal  injury  to  account  for  that  event.  When 
the  circumstances  accompanying  death  are  unknown,  a  medical  opinion 
should  be  expressed  with  caution ;  but  if  we  are  informed  that  the  deceased 
was  in  ordinary  health  and  vigour  previous  to  the  infliction  of  the  violence, 
and  there  is  no  morbid  cause  to  account  for  his  sudden  illness  and  death, 
there  is  no  reason  why  we  should  hesitate  in  referring  death  to  the  effects 
of  a  number  of  injuries.  A.mong  non-prof essional  persons  a  prejudice  exists 
that  no  person  can  die  from  violence  unless  there  be  some  distinctly  mortal 
wound  actually  inflicted  on  the  body;  i.e.  a  visible  mechanical  injury  to 
some  organ  or  blood-vessel  important  to  life.  This  is  an  erroneous  notion, 
since  death  may  take  place  from  the  disturbance  of  the  functions  of  an 
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organ  important  to  life  without  this  being  necessarily  accompanied  by  a 
perceptible  alteration  of  structure. 

It  is  sometimes  a  difficult  question  to  decide  on  the  relative  degi'ee  of 
mortality  of  several  wounds,  and  on  the  share  which  they  have  had  re- 
spectively in  causing  death.  (See  p.  617.)  By  a  wound  beingof  itself  mortal, 
we  are  to  understand  that  it  is  capable  of  causing  death  directly  or  indirectly, 
in  spite  of  the  best  medical  assistance.  It  is  presumed  that  the  body  is 
healthy,  and  that  no  cause  has  intervened  to  bring  about  or  even  accelerate 
a  fatal  result.  The  circumstance  of  a  person  labouring  under  disease  when 
wounded  in  a  vital  part,  will  not,  of  course,  throw  any  doubt  upon  the  fact 
of  such  a  wound  being  necessarily  mortal,  and  of  its  having  caused  death. 
If  there  should  be  more  wounds  than  one,  it  is  easy  to  say,  from  the  nature 
of  the  parts  involved,  which  was  likely  to  have  led  to  a  fatal  result.  In 
order  to  determine,  on  medical  grounds,  whether  a  wound  was  or  was  not 
mortal,  we  may  propose  to  ourselves  this  question  :  Would  the  deceased 
have  been  likely  to  die  at  the  same  time,  and  under  the  same  circumstances, 
had  he  not  received  the  wound  ?  There  can  obviously  be  no  general  rule 
for  determining  the  mortal  nature  of  wounds.  Each  case  must  be  judged 
by  the  circumstances  which  attend  it.  The  effect  of  the  wound,  and  the 
intent  with  which  it  was  inflicted,  are  looked  to  :  its  anatomical  relations, 
which  must  depend  on  pure  accident,  are  never  interpreted  in  the  prisoner's 
favour.  Some  extenuation  may,  perhaps,  be  occasionally  admitted  when 
a  wound  proves  mortal  through  an  indirect  cause,  as  inflammation  or 
fever,  and  medical  advice  was  obtainable,  but  not  obtained  until  every  hope 
of  recovery  had  disappeared.  It  appears,  however,  from  the  case  of 
Beg.  v.  Thomas  and  others  (Gloucester  Aut.  Ass.,  1841),  that  the  mere 
neglect  to  call  in  medical  assistance  is  not  allowed  in  law  to  be  mitigatory 
circumstance  in  the  event  of  death  ensuing.  The  deceased  died  from  the 
effects  of  a  severe  injury  to  the  head,  inflicted  by  the  prisoners,  but  had 
had  no  medical  assistance.  The  judge  said  it  was  possible  that, '  if  he  had 
had  medical  advice,  he  might  not  have  died ;  but  whoever  did  a  wrongful 
act  must  take  the  whole  consequences  of  it.  It  never  could  make  any 
difference  whether  the  party  injured  had  or  had  not  the  means  or  the  mind 
to  apply  for  medical  advice.'  The  prisoners  were  convicted.  According 
to  Lord  Hale,  if  a  man  be  wounded,  and  the  wound,  although  not  in  itself 
mortal,  turn  to  a  gangrene  or  fever  for  want  of  proper  applications,  or  from 
neglect,  and  the  man  die  of  gangrene  or  fever,  this  is  homicide  in  the 
aggressor ;  for  though  the  fever  or  gangTene  be  the  immediate  cause  of 
death,  yet  the  wound  being  the  cause  of  the  gangrene  or  fever  is  held  the 
cause  of  death,  causa  causati.  These  nice  questions  relative  to  the  shades 
of  responsibility  of  personal  injuries,  occasionally  arise  in  cases  in  which 
persons  have  been  wounded  at  sea  on  board  of  a  ship  in  which  there  was. 
no  surgeon. 
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CHAPTER  42. 

DEATH  OP   WOUNDED    PERSONS  FROM  NATURAL    CAUSES — DISTINCTION  BETWEEN 

REAL  AND    APPARENT    CAUSE  DEATH  FROM  WOUNDS  OR  LATENT  DISEASE  

ACCELERATING  CAUSES  WHICH  OF    TWO  WOUNDS    CAUSED    DEATH  ? — DEATH 

FOLLOWING  SLIGHT  PERSONAL  INJURIES. 

Death  of  wounded  persons  from  natural  causes. — It  is  by  no  means  unusual 
for  individuals  who  have  received  a  wound,  or  sustained  some  personal 
injury,  to  die  from  latent  natural  causes  ;  and  as,  in  the  minds  of  non- 
professional persons,  death  may  appear  to  be  a  direct  result  of  the  injury, 
the  case  can  only  be  cleared  up  by  the  assistance  of  a  medical  practitioner. 
Such  a  coincidence  has  been  witnessed  in  many  instances  of  attempted 
suicide.  A  man  has  inflicted  a  severe  wound  on  himself  while  labouring 
under  disease;  or  some  morbid  change,  tending  to  destroy  life,  has  occurred 
subsequently  to  the  infliction  of  a  wound,  and  death  has  followed.  Without 
a  careful  examination  of  the  body,  it  is  impossible  to  refer  death  to  the  real 
cause.  The  importance  of  an  accurate  discrimination  in  a  case  in  which 
wounds  or  personal  injuries  have  been  caused  by  another,  must  be  obvious. 
A  hasty  opinion  may  involve  the  accused  in  a  charge  of  manslaughter;  and 
although  it  might  be  possible  to  show  on  the  trial  that  death  was  probably 
attributable  not  to  the  wound,  but  to  coexisting  disease,  yet  it  must  be 
remembered,  that  the  evidence  of  a  surgeon  before  a  coroner  or  magistrate 
may  be  the  means  of  causing  the  person  charged,  to  be  imprisoned  for 
some  months  before  the  trial.  In  '  Guy's  Hosp.  Rep.,'  1850,  p.  230,  will 
be  found  two  cases  in  which  death  from  natural  causes  was  wrongly 
assigned  to  violence.  In  one  case  ('  Lancet,'  Feb.  15,  1845,  p.  185),  the 
deceased,  a  boy,  died  from  an  internal  strangulation  of  the  intestine  from 
morbid  causes,  after  wrestling  with  another  boy,  who  might,  but  for  a 
careful  inspection  of  the  body,  have  been  erroneously  charged  with  having 
caused  his  death.  (For  a  similar  case,  see  'Med.  Gaz.,'  vol.  37,  p.  702; 
also  Casper's  '  Wochenschrift,'  May  24,  1845.) 

Deaths  from  wounds  or  latent  disease. — A  natural  cause  of  death  may 
be  lurking  within  the  body  at  the  time  that  a  wound  is  criminally  inflicted, 
and  a  close  attention  to  the  symptoms  preceding  and  the  appearances  after 
death  can  alone  enable  a  surgeon  to  distinguish  the  real  cause.  A  man 
may  be  severely  wounded,  and  yet  death  may  take  place  from  ruj^ture  of 
the  heart,  the  bursting  of  an  aneurism,  from  apoplexy,  phthisis,  or  other 
morbid  causes  which  it  is  here  unnecessary  to  specify.  ('  Cormack's  Ed. 
Jour.,'  May,  1846,  p.  343.)  If  death  can  be  clearly  traced  to  any  one  of 
these  diseases,  the  prisoner  cannot  be  convicted  of  manslaughter ;  for  the 
medical  witness  may  give  his  opinion  that  death  would  have  taken  place 
about  the  same  time  and  under  the  same  circumstances  whether  the 
wound  had  been  inflicted  or  not.  The  case  of  Colonel  Gordon  proves  that 
very  slight  causes  may  lead  to  death,  where  there  is  latent  disease  of  the 
heart  or  any  other  important  organ.  This  case  was  the  subject  of  a  trial 
at  the  Chester  Lent  Assizes,  1854  (Beg.  v.  Sanders).  It  appeared  from 
the  evidence,  that  the  accused,  who  was  the  conductor  of  a  railway  train 
in  which  the  deceased  was  travelling,  attempted  to  eject  him  from  a  carriage. 
The  deceased  resisted,  and  in  the  struggle  the  prisoner  struck  him  on  the 
left  arm.  The  deceased  made  no  further  resistance,  but  sat  quietly  in  his 
seat.  It  was  soon  afterwards  perceived  that  he  was  dead.  The  medical 
evidence  showed  that  there  was  ossification  of  the  valves  of  the  heart  and 
aorta,  that  this  disease  had  been  of  long  standing,  that  the  life  of  the 
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deceased  was  at  all  times  in  great  peril,  and  that  his  death  might  have 
arisen  from  the  excitement  which  took  place  previous  to  the  prisoner 
laying  hands  upon  him.  As  it  was  thus  admitted  that  excitement  alone 
would  account  for  the  fatal  result,  the  prisoner  was  acquitted.  There  was 
no  corporeal  injury  done  to  the  deceased  which  could  account  for  death. 
In  1867,  a  woman,  ast.  73,  was  charged  with  causing  the  death  of  a  pauper, 
by  striking  her  on  the  cheek.  The  deceased  became  insensible,  and  died 
in  ten  minutes.  On  inspection,  it  was  found  that  death  had  been  caused 
by  the  rupture  of  an  aneurism  of  the  aorta.  The  medical  opinion  was 
that,  although  the  blow  was  not  of  itself  sufficient  to  cause  death,  it  had 
accelerated  a  fatal  result  of  the  disease. 

In  another  case,  which  was  the  subject  of  a  trial  (Reg.  v.  Champlonier, 
C.  C.  C,  June,  1854),  appearances  sufficient  to  account  for  death  existed 
in  the  part  which  sustained  the  violence ;  but  the  medical  witness  could 
not  with  certainty  refer  them  to  the  violence.  An  old  man  passing  along 
a  road  was  struck  on  the  forehead  with  a  stone  thrown  by  the  prisoner. 
The  surgeon  stated  that  there  was  a  contused  wound,  and  that  his  nose 
bled  profusely.  The  bleeding  was  arrested,  and  on  the  following  day  he 
considered  the  deceased  to  be  out  of  danger.  At  a  later  period  of  the 
day,  however,  the  deceased  was  seized  with  an  apoplectic  fit,  from  which 
he  did  not  recover.  The  appearances  in  the  brain  were  quite  sufficient  to 
account  for  death  ;  but  he  could  not  undertake  to  say  that  the  injury  by 
the  stone  had  in  anyway  produced  these  appearances.  Upon  this  evidence 
the  supposed  connection  of  the  death  with  the  violence  was  at  once  set 
aside  as  too  remote,  and  the  prisoner  was  discharged. 

On  these  occasions,  one  of  the  following  questions  may  arise  : — "Was 
the  death  of  the  person  accelerated  by  the  wound,  or  was  the  disease  under 
which  he  was  labouring  so  aggravated  by  the  wound  as  to  produce  a  more 
speedily  fatal  termination  ?  The  answer  to  either  of  these  questions  must 
depend  on  the  circumstances  of  each  case,  and  the  witness's  ability  to  draw 
a  proper  conclusion  from  these  circumstances.  The  maliciously  accele- 
rating of  the  death  of  another  already  labouring  under  disease  by  an  act 
of  unlawful  wounding  is  criminal ;  for  in  a  legal  sense  that  which  accele- 
rates, causes.  In  Beg.  v.  Timms  (Oxford  Lent  Ass.,  1870),  it  was  proved 
that  the  prisoner  had  struck  the  deceased  some  blows  on  the  head  with  a 
hatchet.  In  twelve  days,  under  treatment,  he  had  partly  recovered  from 
the  effects,  but  in  six  weeks  afterwards  he  was  seized  with  inflammation 
of  the  brain  with  convulsions,  and  died.  On  inspection,  disease  of  the 
kidneys  was  found,  of  which  there  had  been  no  symptoms.  Death  was 
referred  to  this  disease,  and  inflammation  of  the  brain  as  the  result  of  the 
blows.  The  judge  directed  the  jury,  that  if  they  believed  the  blows  con- 
duced in  part  to  the  death  of  the  deceased,  it  Avas  manslaughter,  notwith- 
standing that  other  causes  combined  with  the  blows  to  account  for  death. 
The  prisoner  was  convicted. 

Lord  Hale,  in  remarking  upon  the  necessity  of  proving  that  the  act  of 
a  prisoner  caused  the  death  of  a  person,  says  : — '  It  is  necessary  that  the 
death  should  have  been  occasioned  by  some  corporeal  injury  done  to  the 
party  by  force,  or  by  poison,  or  by  some  mechanical  means  which  occasion 
death ;  for  although  a  person  may,  in  foro  conscientice,  be  as  guilty  of 
murder  by  working  on  the  passions  or  fears  of  another,  and  as  certainly 
occasion  death  by  such  means,  as  if  he  had  used  a  sword  or  pistol  for 
the  purpose,  he  is  not  the  object  of  temporal  punishment.'  Several 
acquittals  have  taken  place  in  cases  in  which  the  deaths  of  parties  have 
been  occasioned  by  terror,  or  dread  of  impending  danger,  produced  by 
acts  of  violence  on  the  part  of  the  prisoners  ;  not,  however,  giving  rise  to 
bodily  injury  in  the  deceased.    Conformably  to  Lord  Hale's  view,  the 
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•Criminal  Law  Commissioners,  in  their  report  on  the  subject  of  homicide, 
state: — 'Art.  1.  The  law  takes  no  cognizance  of  homicide  unless  death 
result  from  bodily  injury  occasioned  by  some  act  or  unlawful  omission,  as 
contradistinguished  from  death  occasioned  by  an  influence  on  the  mind,  or 
by  any  disease  occasioned  from  such  influence.'  'Art.  2.  The  terms  "un- 
lawful omission  "  comprehend  every  case  where  any  one  being  under  legal 
obligation  to  supply  food,  clothing,  or  other  aid  and  support,  or  to  do 
any  other  act,  or  make  any  other  provision  for  the  sustentation  of  life,  is 
guilty  of  any  breach  of  such  duty.'  Under  the  statute  (1  Vict.  c.  85,  s.  2) 
it  appears  from  the  following  case  that  physical  injury  only  is  intended. 
In  Beg.  v.  Grey  (Huntingdon  Lent  Ass.,  1857),  the  prisoner  was  indicted 
for  causing  a  bodily  injury  dangerous  to  life — to  wit,  a  congestion  of  the 
lungs  and  heart,  with  intent  to  murder.  It  appeared  that  she  had  exposed 
her  child  to  cold  and  wet,  and  that  congestion  or  inflammatioii  of  the 
lungs  was  a  result  of  such  exposure.  Erie,  J.,  held  that  the  statute  under 
which  the  indictment  was  laid  contemplated  the  infliction  of  some  wound 
or  visible  injury  to  the  person.  The  woman  was  found  guilty  ;  but  the 
point  having  been  reserved,  the  conviction  was  quashed  by  the  Court  for 
Crown  Cases  reserved,  on  the  ground  that,  looking  to  other  offences  pro- 
vided for  in  this  statute,  this  case  did  not  come  within  it.  In  Beg.  v. 
Percival  (Midland  Circ,  March,  1857),  a  man  was  charged  with  the 
manslaughter  of  the  deceased  by  causing  his  death  by  fright,  i.e.  by  per- 
sonating a  ghost.  The  evidence  showed  that  the  boy  had  sustained  no 
physical  injury,  but  he  had  received  a  shock  from  which  he  did  not 
recover.  Wightman,  J.,  held  that  in  his  view  the  case  would  fall  within 
the  definition  of  manslaughter.  Under  the  14  and  15  Vict.  c.  100,  the 
necessity  for  tracing  death  to  some  corporeal  injury  appears  to  be  practi- 
cally abolished.  According  to  the  fourth  section,  in  any  further  indict- 
ment for  murder  or  manslaughter  it  shall  not  be  necessary  to  set  forth  the 
manner  or  the  means  by  which  the  death  of  the  deceased  was  caused. 

IVJiich  of  two  wounds  caused  death. — It  is  possible  that  a  man  may 
receive  hvo  wounds  at  different  times,  and  from  different  persons,  and  die 
after  receiving  the  second  :  in  such  a  case,  the  course  of  justice  may  reqixire 
that  a  medical  witness  should  state  which  wound  was  the  cause  of  death. 
(See  p.  614.)  Let  us  take  the  following  illustration  : — A  man  receives 
during  a  quarrel  a  gunshot  wound  in  the  shoulder.  He  is  going  on  well 
with  a  prospect  of  recovery,  when  in  another  quarrel  he  receives  a  severe 
penetrating  wound  in  the  chest  or  abdomen  from  another  person,  and  after 
lingering  under  the  effects  of  these  wounds  for  a  longer  or  shorter  period, 
he  dies.  If  the  gunshot  wound  was  clearly  shown  to  have  been  the  cause 
of  death,  the  second  prisoner  could  not  be  convicted  of  manslaughter  :  or 
if  the  stab  were  evidently  the  cause  of  death,  the  first  prisoner  would  be 
acquitted  on  a  similar  charge.  It  might  be  possible  for  a  surgeon  to  decide 
the  question  summarily,  when,  for  instance,  death  speedily  followed  the 
second  wound ;  and  on  inspection  of  the  body,  the  heart  or  large  vessel  is 
discovered  to  have  been  penetrated  ;  or,  on  the  other  hand,  extensive 
sloughing,  sufficient  to  account  for  death,  might  take  place  from  the  gun- 
shot wound,  and  on  inspection,  the  stab  might  be  found  to  be  of  a  slight 
nature,  and  not  involving  any  vital  parts.  In  either  of  these  cases,  all 
would  depend  upon  the  judgment  of  the  medical  practitioner  ;  his  evidence 
would  be  so  important  that  no  correct  decision  could  be  arrived  at  without 
it;  he  .would  be,  in  fact,  called  upon  substantially  to  distinguish  the 
guilty  from  the  innocent.  On  some  occasions  death  may  appear  to  be 
equally  a  consequence  of  either  or  both  of  the  wounds  ;  in  which  case, 
probably  both  parties  would  be  liable  to  a  charge  of  manslaughter.  (See 
'  Ann.  d'Hyg.,'  1835,  2,  432.)   The  second  wound,  which  is  here  supposed 
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to  have  been  the  act  of  another,  may  be  inflicted  by  a  wounded  person  on 
himself,  in  au  attempt  at  suicide,  or  it  may  have  had  an  accidental  origin. 
The  witness  would  then  have  to  determine  whether  the  wounded  person 
died  from  the  wound  inflicted  by  himself  or  from  that  which  he  had 
previously  received.    (See  Tetanus,  p.  629.) 

It  may  happen  that  the  wounded  person  has  taken  poison,  and  has 
actually  died  from  its  effects,  and  not  from  the  injuries  or  maltreatment. 
Again,  a  wounded  person  may  have  been  the  subject  of  subsequent  ill- 
treatment,  and  the  question  will  arise — to  which  of  the  two  causes  his 
death  was  really  due.  It  is  to  be  observed  of  these  cases,  that  the  super- 
vening disease,  the  poison,  or  the  subsequent  ill-treatment,  should  be  of 
such  a  nature  as  to  account  for  sudden  or  rapid  death  ;  since  it  would  be- 
no  answer  to  a  charge  of  death  from  violence,  to  say  that  there  were 
marks  of  chronic  disease  in  the  body,  unless  it  was  of  such  a  nature  as  to 
account  for  the  sudden  destruction  of  life  under  the  symptoms  which 
actually  preceded  death.  In  the  medical  jurisprudence  of  wounds  there 
is  probably  no  question  which  so  frequently  presents  itself  as  this  :  it  is- 
admitted  that  the  violence  was  inflicted,  but  it  is  asserted  that  death 
was  due  to  some  other  cause,  and  the  onus  of  proof  lies  on  the  medical 
evidence.  Among  numerous  cases  which  have  occurred  in  England 
during  twenty  years,  the  author  found  that  the  latent  causes  of  death  in 
wounded  persons  were  chiefly  inflammation  of  the  thoracic  or  abdominal 
viscera,  apoplexy,  diseases  of  the  heart  and  large  blood-vessels,  phthisis, 
ruptures  of  the  stomach  and  bowels  from  disease,  internal  strangulation, 
and  the  rupture  of  deep-seated  abscesses.  In  some  of  these  cases  the 
person  was  in  a  good  state  of  health  up  to  the  time  of  the  violence,  and  in 
others  there  was  a  slight  indisposition.  The  history  was  nearly  the  same 
in  all :  it  was  only  by  careful  conduct  on  the  part  of  the  medical  witnesses 
that  the  true  cause  of  death  was  ascertained. 

Death  following  slight  personal  injuries. — An  imputation  has  occasionally 
been  thrown  on  the  master  of  a  school,  when  a  boy  has  died  soon  after  he 
has  been  punished  in  an  ordinary  way,  and  when  there  has  been  no  sug- 
gestion that  an  undue  amount  of  violence  was  used.  In  such  cases  there 
has  been  commonly  some  unhealthy  state  of  the  body  to  explain  the  result. 
When  the  disease  which  gives  rise  to  doubt  is  seated  in  a  part  which  is 
remote  from  that  which  sustained  the  violence,  all  that  is  required  is,  that 
the  examination  of  the  body  should  be  conducted  with  ordinary  care.  If 
the  disease  should  happen  to  be  in  the  part  injured  (the  head  or  chest), 
the  case  is  more  perplexing.  The  difficulty  can  then  be  removed  only  by 
attentively  considering  the  ordinary  consequences  of  such  injuries.  The 
violence  may  have  been  too  slight  to  account  for  the  diseased  appearance  ; 
and  the  disease  itself,  although  situated  in  the  part  injured,  may  be 
regarded  as  an  unusual  consequence  of  such  an  injury.  On  the  other 
hand,  the  presence  of  chronic  disease  will  form  no  exculpation  of  acts  of 
violence  of  this  nature.  In  Reg.  v.  Hopley  (p.  613),  there  was  chronic 
disease  of  long  standing  in  the  brain  of  deceased,  who  was  of  defective 
intellect,  but  it  was  proved  that  he  was  quite  well  and  suffered  from  no 
unusual  symptoms  up  to  the  time  that  a  violent  flogging  was  inflicted, 
and  that  this  was  followed  by  death  in  less  than  three  hours  from 
the  commencement  of  the  violence.  It  was  not  here  a  question  even  of 
acceleration,  for  the  deceased  might  have  lived  for  years  in  spite  of  the 
existence  of  this  chronic  disease. 

In  some  cases  slight  blows  have  been  followed  by  fatal  consequences, 
even  when  no  disease  existed  to  account  for  the  result. 

The  following  cases  furnish  additional  illustrations  of  death  after 
slight  personal  injuries,  in  which  the  medico-legal  question  requiring 
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solution  was  simply,  whether  the  death  was  a  sequence  or  consequence  of 
the  violence  : — A  boy  was  struck  two  blows  on  the  face,  but  it  did  not 
appear  that  they  were  very  severe.  The  boy  went  to  his  work  on  the 
following  day,  but  complained  of  pain  in  his  head :  he  continued  to  work 
for  two  days,  when  he  was  seized  with  such  severe  pain  that  he  was 
obliged  to  keep  to  his  bed.  He  became  worse,  and  died  fourteen  days 
after  the  injury.  A  minute  inspection  of  the  body  was  made,  but  the 
only  morbid  appearance  found  was  a  small  tumour  on  the  outer  membrane 
of  the  brain,  corresponding  to  the  posterior  face  of  the  petrous  portion  of 
the  right  temporal  bone.  This  satisfactorily  accounted  for  death  ;  but 
the  examiners  very  properly  denied  that  it  had  proceeded  from  the 
violence,  because — 1,  the  tumour  had  evidently  been  for  a  long  time  forming, 
and  many  months  before  he  was  struck,  the  deceased  had  complained  of 
his  head;  2,  it  was  improbable  that  the  slight  blows  had,  under  any  cir- 
cumstances, given  rise  to  the  formation  of  this  deep-seated  fungous 
excrescence.  (Henke,  '  Zeitschrift  der  S.  A.,'  1837).  A  case  illustrative 
of  these  singular  coincidences  was  the  subject  of  a  criminal  trial  in  the 
United  States  in  1842.  A  man  was  stabbed  by  his  wife,  and  he  died  in 
about  ten  minutes.  It  was  supposed  that  the  deceased  had  died  from  his 
wounds,  which  consisted  of  two  stabs  on  the  right  arm,  and  one  in  the 
region  of  the  stomach ;  and  the  prisoner,  who  believed  that  she  had 
caused  her  husband's  death,  was  charged  with  the  murder.  From  the 
medical  evidence  given  at  the  trial,  it  appeared  that  there  was  a  large 
quantity  of  blood  effused  in  the  abdomen,  and  that  the  weapon  had  only 
perforated  the  stomach,  without  dividing  any  considerable  blood-vessel  to 
account  for  such  copious  haemorrhage.  It  was  found  that  this  had  pro- 
ceeded from  the  rupture  of  an  aneurism  of  the  aorta,  the  walls  of  which 
were  so  much  thinned  that  the  least  excitement  was,  in  the  opinion  of  the 
witness,  sufficient  to  cause  the  accident.  The  aneurismal  tumour  "was  out 
of  the  reach  of  the  knife,  which  had  not  penetrated  in  the  direction  in 
which  it  was  lying.  The  witness  admitted  that  wounds  of  the  stomach 
were  always  dangerous,  but  that  sudden  death  was  not  a  usixal  consequence 
of  a  slight  puncture.  The  prisoner  was  acquitted.  In  other  instances 
the  case  may  be  of  a  very  doubtful  character.  A  good  illustration  of 
this  will  be  found  in  a  case  ('Med.  Gaz.,'  vol.  20,  p.  303),  where  a  boy 
died  apparently  from  the  effects  of  a  blow  on  the  side;  and  after  death, 
peritonitis,  ulceration  of  the  bowels,  an  aperture  in  the  diaphragm,  and 
gangrene  of  the  lungs  were  found.  The  following  case,  related  by  Mor- 
gagni,  is  remarkable  in  this  point  of  view.  An  old  man  was  caught  in 
the  act  of  robbing  an  orchard  :  he  attempted  to  escape,  but  while  running 
away  the  owner  struck  him  a  blow  on  the  back.  The  old  man  went  on  a 
few  yards,  and  then  fell  dead.  On  inspecting  the  body,  there  were  no 
external  marks  of  violence.  There  was  a  large  effusion  of  blood  in  the 
chest,  which  was  traced  to  a  rupture  of  the  aorta,  probably  from  the  vessel 
being  in  an  aneurismal  state.  The  blow  appeared  to  have  been  slight, 
and  would  probably  have  produced  no  injurious  consequences  in  a  healthy 
person.    (Barzellotti,  '  Questioni  di  Medicina  Legale.') 

Templemore  has  recorded  two  more  cases  of  sudden  death — one  from 
emotional  inhibition  of  the  heart,  the  other  from  shock  following  a  blow 
on  the  pit  of  the  stomach — in  neither  of  which  would  the  cause  of  death 
have  been  cleared  up,  had  not  a  careful  post-mortem  examination  been 
made.    ('  Ed.  Med.  Jour.,'  Feb.,  1893.) 
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TVOUNDS  INDIRECTLY  FATAL — DEATH  FROM  WOUNDS  AFTER  LONG  PERIODS — SECON- 
DARY CAUSES  OF  DEATH — THE  CAUSE  UNAVOIDABLE — THE  CAUSE  AVOIDABLE 
BY  GOOD  MEDICAL  TREATMENT — COMPARATIVE  SKILL  IN  TREATMENT — CAUSE 
AVOIDABLE  BUT  FOR  IMPRUDENCE  ON  THE  PART  OF  THE  WOUNDED  PERSON  — 
ABNORMAL  OR  UNHEALTHY  STATE  OF  THE  BODY — ACCELERATION  OF  DEATH. 

Wounds  indirectly  fatal. — Certain  kinds  of  injuries  are  not  immediately 
followed  by  serious  consequences,  but  a  wounded  person  may  die  after  a 
longer  or  shorter  period,  and  his  death  may  be  as  much  a  consequence  of 
the  injuiy  as  if  it  had  taken  place  on  the  spot.  The  aggressor  is  as 
responsible  as  if  the  deceased  had  been  directly  killed  by  his  violence, 
provided  the  fatal  result  can  be  traced  to  the  usual  and  probable  conse- 
quences of  the  injury.  Wounds  of  the  head  are  especially  liable  to  cause 
death  insidiously, — the  wounded  person  may  in  the  first  instance  recover, — 
he  may  appear  to  be  going  on  well,  when,  without  any  obvious  cause,  he 
suddenly  expires.  In  general  an  examination  of  the  body  will  suffice 
to  determine  whether  death  is  to  be  ascribed  to  the  wound  or  not.  In 
severe  injuries  affecting  the  spinal  marrow,  death  is  not  an  immediate 
consequence,  unless  that  part  of  the  organ  which  is  above  the  origin  of 
the  phrenic  nerves  (supplying  the  diaphragm)  is  wounded.  Injuries 
affecting  the  lower  portion  of  the  spinal  column  do  not  commonly  prove 
fatal  until  after  some  days  or  weeks  ;  but  the  symptoms  manifested  by 
the  patient  during  life,  as  well  as  the  appearances  observed  in  the  body 
after  death,  will  sufficiently  connect  the  injury  with  that  event.  Death 
may  follow  a  wound,  and  be  a  consequence  of  that  wound,  at  almost  any 
period  after  its  infliction.  It  is  necessary,  however,  in  order  to  maintain 
a  charge  of  homicide,  that  death  should  be  strictly  and  clearly  traceable 
to  the  injury,  and  not  be  dependent  on  any  other  cause.  A  doubt  on 
this  point  must,  of  course,  lead  to  an  acquittal  of  the  accused. 

Death  from  icounds  after  long  periods. — Many  cases  might  be  quoted  in 
illustration  of  tbe  length  of  time  which  may  elapse  before  death  takes 
place  from  certain  kinds  of  injuries,- — the  injured  person  having  ultimately 
fallen  a  victim  to  their  indirect  consequences.  A  case  is  related  by  Astley 
Cooper,  of  a  man  who  died  from  the  effects  of  an  injury  to  the  head 
received  about  two  years  previously.  The  connection  of  death  with  the 
wound  was  clearly  made  out  by  the  continuance  of  the  symptoms  of 
cerebral  disturbance  during  the  long  period  which  he  survived.  Another 
case  is  mentioned  by  Hoffbauer,  in  which  a  person  died  from  the  effects  of 
concussion  of  the  brain  as  the  result  of  an  injury  received  eleven  years 
before.  ('  Ueber  die  Kopfverletzungen,'  1842,  p.  57.)  A  man  received 
a  musket-shot  in  the  left  side  of  the  chest,  and  the  ball  remained  lodged  in 
the  left  lung  during  a  period  of  tiventy-five  years.  The  ball,  in  penetrating, 
had  fractured  the  humerus  at  its  neck,  in  consequence  of  which  the  upper 
extremity  had  been  amputated  at  the  shoulder-joint.  The  wound  of  the 
chest  soon  healed,  but  the  patient  remained  during  life  subject  to  fits  of 
suffocation  and  haemoptysis,  under  the  effects  of  which  he  at  length  sank. 
On  an  examination  of  his  body,  the  ball  was  found  lying  behind  the  third 
intercostal  space  in  the  midst  of  the  pulmonary  tissue,  but  lodged  in  a 
kind  of  cyst  which  communicated  with  the  large  air-tubes.  In  one  case 
a,  person  died  fifty  years  after  the  receipt  of  a  wound.  ('  Lancet,'  Jan.  16, 
1847.)    Alison  quotes  several  cases  in  which  persons  have  been  found 


DEATHS  FROM  WOUNDS  AFTER  LONG  PERIODS. 


621 


guilty  of  homicide — the  injured  persons  having  died  from  the  indirect 
results  of  the  wounds  after  the  lapse  of  three  and  five  months,  and  longer, 
('  Criminal  Law,'  p.  151.)  In  the  case  of  Mr.  Smith  who  was  shot  by 
Boss  Touchet,  July,  1844,  death  did  not  take  place  until  after  the  lapse  of 
eleven  months  from  the  time  at  which  the  wound  was  inflicted.  In  18397 
a  boy  was  admitted  into  Guy's  Hospital  for  an  injury  to  the  spine,  which 
proved  fatal  only  after  the  lapse  of  eleven  months.  Among  reported 
medico-legal  cases,  the  longest  interval  at  which  a  conviction  has  taken 
place  from  indirectly  fatal  consequences,  was  nine  months.  (Reg.v.Valus, 
Devizes  Sum.  Ass.,  1847.)  It  was  proved  that  the  prisoner  had  maltreated 
the  deceased  in  Sept.,  1846.  After  this  she  suffered  in  her  health,  and  in 
Dec.  she  was  found  labouring  under  phthisis.  She  died  of  the  disease  in 
the  following  May.  Two  medical  men  deposed  that  three  ribs  had  been 
broken  on  the  left  side — and  the  injury  had  evidently  not  been  attended 
to.  They  thought  that  the  irritation  caused  by  the  fracture  in  Sept. 
might  have  led  to  the  development  of  phthisis,  although  the  seeds  of  the 
disease  might  have  been  long  lurking  in  the  system.  The  judge  left  it 
to  the  jury  as  a  question  depending  on  medical  evidence,  and  they  had 
to  consider  whether  the  consumption  was  caused,  or  the  death  of  the 
deceased  hastened,  by  the  violence  of  the  prisoner.  They  returned  a 
verdict  of  guilty. 

'  It  is  the  law  that  when  a  person  dies  from  a  wound,  the  assailant  shall 
not  be  adjudged  guilty  of  homicide,  unless  death  takes  place  within  a  year 
and  a  day  after  the  infliction  of  the  wound.  ('  Archbold,'  p.  345.)  In 
practice,  the  existence  of  this  rule  is  usually  of  little  importance.  Most 
wounds  leading  to  death  generally  destroy  life  within  two  or  three  months- 
after  their  infliction  :  sometimes  the  person  does  not  die  for  five  or  six 
months,  and,  in  more  rare  instances,  death  does  not  ensue  until  after  the 
lapse  of  twelve  months,  or  even  several  yeai\s.  These  protracted  cases 
occur  especially  in  respect  to  injuries  of  the  head  and  chest.  A  man  was 
admitted  into  the  Edinburgh  Infirmary,  labouring  under  vomiting  and 
difficulty  of  breathing,  with  severe  pain  on  the  left  side  of  his  chest. 
He  died  in  four  hours,  and  on  inspection  it  was  found  that  part  of  the 
large  intestines  (colon)  and  the  omentum  had  passed  into  the  chest 
through  an  aperture  in  the  diaphragm.  There  was  a  cicatrix  in  the 
muscle  with  which  the  intestine  was  incorporated,  showing  that  the 
injury  was  of  very  old  date.  The  man  had  died  from  phrenic,  or  dia- 
phragmatic hernia,  and  it  turned  out  that  he  had  received  a  wound, 
about  fifteen  months  previously,  in  the  lower  part  of  the  left  side  of  the 
chest,  with  a  shoemaker's  knife.  This  took  place  during  a  quarrel  with  a 
woman  with  whom  he  cohabited,  but  she  was  liberated  on  his  apparent 
recovery.  It  seems  that  he  had  been  attacked  with  severe  pain  in  the 
abdomen,  and  had  been  in  the  infirmary  on  two  different  occasions  sub- 
sequently to  the  wound,  but  had  been  dismissed  each  time  apparently 
cured.  (Reid's  'Physiol.  Researches,'  p.  523.)  There  was  no  doubt, 
although  more  than  a  year  and  a  day  had  elapsed,  that  the  stab  was 
indirectly  the  cause  of  the  man's  death.  In  Reg.  v.  Hynes  (Winchester 
Sum.  Ass.,  1860),  it  was  proved  that  the  prisoner  had  inflicted  severe 
wounds  on  the  head  of  the  deceased,  and  that  death  took  place  two  months 
afterwards.  The  medical  witnesses  were  perfectly  agreed  that  death  was 
caused  by  an  abscess  in  the  brain  as  a  result  of  these  wounds.  The 
jury  had  great  difficulty  in  finding  a  verdict  of  guilty,  because  in  their 
opinion  too  long  a  time  had  elapsed  for  the  injuries  to  have  been  the  cause 
of  death. 

Secondary  causes  of  death. — A  person  who  recovers  from  the  immediate 
effects  of  a  wound  may  die  from  fever,  inflammation  or  its  consequences? 
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pyaemia,  erysipelas,  delirium  tremens,  tetanus,  or  gangrene  ;  or  an  opera- 
tion required  during  the  treatment  of  a  wound  may  prove  fatal.  These 
are  what  may  be  called  secondary  causes  of  death,  or  secondary  conse- 
quences of  a  wound.    The  power  of  deciding-  on  the  responsibility  of  an 
accused  person  for  an  event  which  depends  only  in  an  indirect  manner  on 
an  injury  originally  inflicted  by  him,  rests  of  course  with  the  authorities  of 
the  law.    But  it  is  impossible  that  they  can  decide  so  difficult  and  nice  a 
question  in  the  absence  of  satisfactory  medical  evidence;  and  on  the  other 
hand,  it  is  right  that  a  medical  witness  should  fully  understand  the  im- 
portance of  the  duty  here  required  of  him.  Surgical  fever  or  erysipelas  may 
follow  many  kinds  of  serious  wounds,  and  in  some  few  instances  be 
distinctly  traceable  to  them ;  but  in  others,  the  constitution  of  a  person 
may  be  so  broken  by  dissipated  habits  as  to  render  fatal  a  wound  which 
in  a  healthy  subject  might  have  run  through  its  course  mildly,  and  have 
healed.    When  the  fever  or  erysipelas  can  be  traced  to  a  wound,  or  there 
is  no  other  apparent  cause  of  aggravation  to  which  either  of  these  dis- 
ordered states  of  the  body  can  be  attributed,  they  can  scarcely  be  regarded 
by  a  medical  practitioner  as  unexpected  and  unusual  consequences, 
especially  when  the  injury  is  extensive,  and  seated  in  certain  parts  of  the 
body,  as  in  the  scalp.   If  death  takes  place  under  these  circumstances,  the 
prisoner  will  be  held  as  much  responsible  for  the  result  as  if  the  wound 
had  proved  directly  mortal.    This  principle  has  been  frequently  admitted 
by  our  law,  and,  indeed,  were  it  otherwise,  many  reckless  offenders  would 
escape,  and  many  lives  would  be  sacrificed  with  impunity.   It  is,  however, 
difficult  to  lay  down  general  rules  upon  a  subject  which  is  liable  to  vary  in 
its  relations  in  every  case ;  but  when  a  wound  is  not  serious,  and  the 
secondary  cause  of  death  is  evidently  due  to  constitutional  peculiarities 
from  acquired  habits  of  dissipation,  the  ends  of  justice  are  probably  fully 
answered  by  an  acquittal ;  in  fact,  such  cases  do  not  often  pass  beyond  a 
coroner's  inquest. 

The  secondary  causes  of  death  may  be  arranged  under  the  following 
heads : — 

1.  The  cause  is  unavoidable. — Of  this  kind  are  tetanus  following  lacera- 
tion ;  erysipelas  following  lacerated  wounds  of  the  scalp ;  peritoneal 
inflammation  following  blows  on  the  abdomen  with  or  without  rupture 
•of  the  bladder  or  intestines,  and  effusion  of  their  contents  ;  strangulation 
of  the  intestines  (phrenic  hernia),  following  rupture  or  wounds  of  the 
diaphragm,  and  others  of  a  like  nature.  Here,  supposing  proper  medical 
treatment  and  regimen  to  have  been  pursued,  the  secondary  cause  of 
•death  was  unavoidable,  and  the  fatal  result  certain. 

2.  The  cause  avoidable  by  good  medical  treatment. — There  are  many 
kinds  of  wounds  which,  if  properly  treated  in  the  first  instance,  may  be 
healed  and  the  patient  recover,  but  when  improperly  treated  they  prove 
fatal.  In  the  latter  case,  it  will  be  a  question  for  a  witness  to  determine 
how  far  the  treatment  aggravated  the  effects  of  the  violence,  and  from  his 
answer  to  this,  the  jury  may  have  to  decide  on  the  degree  of  criminality 
which  attaches  to  a  prisoner.  For  instance,  an  ignorant  person  has  removed 
a  clot  of  blood,  which  sealed  up  the  extremity  of  a  blood-vessel,  in  conse- 
quence of  which  fatal  bleeding  has  ensued,  or  he  has  caused  death  by 
unnecessarily  interfering  with  a  penetrating  wound  of  the  chest  or 
abdomen.  It  wrould  not  be  just  to  hold  the  aggressor  responsible,  since, 
but  for  the  gross  ignorance  and  unskilfulness  of  his  attendant,  the  wounded 
person  might  have  recovered  from  the  effects  of  the  wound.  When  death 
is  really  traceable  to  the  negligence  or  unskilfulness  of  a  surgeon  who  is 
called  to  attend  on  a  wounded  person,  this  circumstance  ought  to  be,  and 
commonly  is,  admitted  in  mitigation,  supposing  that  the  wound  was  not 
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originally  of  a  mortal  nature.  Lord  Hale  drew  a  very  nice  distinction 
between  death  as  it  results  from  a  wound  rendered  mortal  by  improper 
treatment,  and  death  as  it  results  from  improper  treatment,  irrespective  of 
the  wound.  In  the  majority  of  cases  such  a  distinction  could  scarcely  be 
established,  except  upon  speculative  grounds,  and  in  no  case,  probably, 
would  there  be  any  accordance  in  the  opinions  of  medical  witnesses.  In 
slight  and  unimportant  wounds,  it  might  not  be  difficult  to  distinguish  the 
effects  resulting  from  bad  treatment  from  those  connected  with  the  wound, 
but  there  can  be  few  cases  of  severe  injury  to  the  person,  wherein  a  dis- 
tinction of  this  nature  could  be  safely  made ;  and  the  probability  is,  that 
no  conviction  for  murder  would  now  take  place,  if  the  medical  evidence 
showed  that  the  injury  was  not  originally  mortal,  but  only  became  so  by 
unskilful  or  improper  treatment.  In  such  a  case,  it  would  be  impossible 
to  ascribe  death  to  the  wound,  or  to  its  usual  or  probable  consequences  (see 
below). 

3.  Comparative  skill  in  treatment. — If  death  has  been  caused  by  a 
wound,  it  signifies  not  that,  under  more  favourable  circumstances,  and  with 
more  skilful  treatment,  a  fatal  result  might  have  been  averted.  As  an 
illustration,  the  following  case,  reported  by  Alison,  may  be  quoted  : — The 
prisoner  was  one  of  a  party  of  smugglers  who  fired  at  an  officer  of  excise. 
The  wounded  man  was  carried  to  the  nearest  village,  where  he  was  attended 
by  a  surgeon  of  the  country,  who  was  not  deficient  in  attention.  A  great 
collection  of  matter  formed  in  the  leg-,  fever  ensued,  and  the  patient  died 
at  the  end  of  three  weeks.  In  defence,  it  was  urged  that  by  skilful  treat- 
ment the  man  might  have  recovered ;  but  the  Court  held  that  it  was  in- 
cumbent to  prove  that  death  arose  ex  malo  regimine.  The  true  distinction 
in  all  such  cases  is,  that  if  the  death  was  evidently  occasioned  by  grossly 
erroneous  medical  treatment,  the  original  author  of  the  violence  will  not 
be  answerable  ;  but  if  it  arise  from  the  want  merely  of  the  higher  skill 
which  can  be  commanded  only  in  great  towns,  he  will  be  responsible, 
because  he  has  wilfully  exposed  the  deceased  to  a  risk  from  which  he  had 
practically  no  means  of  escaping.  ('  Crim.  Law  of  Scotland,'  p.  150.) 
In  the  case  of  Macewan  (Perth,  Sept.  Circ,  1830),  the  prisoner  was  in- 
dicted for  the  manslaughter  of  a  boy,  by  striking  him  a  blow  on  the 
shoulder,  which  dislocated  the  arm.  Two  days  after  the  blow,  an  ignorant 
bone-setter  was  consulted,  and  owing  to  his  manipulations  inflammation 
took  place,  and  the  boy  being  of  a  sickly  and  scrofulous  habit,  this  proved 
fatal.  The  prisoner  was  acquitted.  In  charging  the  grand  jury,  in 
reference  to  Mr.  Seton's  case  (Winchester  Aut.  Ass.,  1845),  Piatt,  B.,  is 
reported  to  have  observed,  that  if  a  man  inflict  a  wound  likely  to  produce 
death,  and  the  wounded  party  should  fall  into  the  hands  of  an  unskilful 
practitioner,  whereby  death  was  hastened,  the  aggressor  would  still  be 
responsible  for  the  result.  If  the  wound  had  not  been  likely  to  produce 
death,  but  by  unskilful  treatment  death  ensued,  then  that  would  not  be 
murder.  A  man  in  a  quarrel  received  a  bite  on  his  thumb.  He  went  to 
a  quack,  who  applied  some  irritating  ointment,  which  led  to  severe 
inflammation,  and  this  rendered  amputation  of  the  arm  necessary.  He 
died  from  the  effects  of  the  operation.  There  was  evidence  that  the 
original  injury  was  slight,  and  would  probably  have  healed  but  for  the 
improper  applications.  On  this  evidence  the  prisoner  was  acquitted. 
(Reg.  v.  Kingshott,  Lewes  Sum.  Ass.,  1858.) 

It  will  be  obvious  that  a  serious  responsibility  is  thrown  on  practi- 
tioners who  undertake  the  management  of  cases  of  criminal  wounding. 
Any  deviation  from  common  practice  should  therefore  be  made  with  the 
greatest  caution,  since  novelties  in  practice  will,  in  the  event  of  a  fatal 
result,  form  one  of  the  best  grounds  of  defence.    On  these  occasions  every 
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point  connected  with  the  surgical  treatment  will  be  the  subject  of  rigorous 
inquiry  and  professional  criticism.  In  the  case  of  a  severe  lacerated  wound 
in  the  hand  or  foot  followed  by  fatal  tetanus,  it  may  be  said  that  the 
wounded  person  would  not  have  died  had  amputation  been  at  once  per- 
formed. In  this  instance,  however,  a  practitioner  may  justify  himself  by 
showing  either  that  the  injury  was  too  slight  to  require  amputation,  or 
that  the  health  or  other  circumstances  connected  with  the  deceased  would 
not  allow  of  its  being  performed  with  any  reasonable  hope  of  success.  On 
the  other  hand,  if  the  practitioner  performed  amputation,  and  the  patient 
died,  then  it  might  be  urged  that  the  operation  was  premature,  unjustifi- 
able, and  that  it  had  caused  death.  Here  the  surgeon  is  bound  to  show 
that  the  operation  was  necessary,  according  to  the  ordinary  rules  of 
practice.  The  treatment  of  severe  incised  wounds  of  the  throat,  when  the 
windpipe  is  involved,  sometimes  places  a  practitioner  in  an  embarrassing 
position.  If  the  wound  is  left  open,  death  may  take  place  from  bleeding  ; 
if  it  be  prematurely  closed,  blood  may  be  effused  into  the  windpipe  and 
cause  death  by  suffocation. 

The  following  case  occurred  a  few  years  since  in  London  : — A.  man  in- 
flicted a  transverse  wound  on  his  throat ;  it  was  about  four  inches  in  length, 
and  passed  across  the  middle  of  the  larynx.  The  bleeding  was  not  con- 
siderable, as  the  carotid  arteries  had  escaped  being  wounded.  The  external 
orifice  had,  in  the  first  instance,  been  closed,  and  the  patient  was  almost 
suffocated,  partly  by  the  occurrence  of  emphysema,  and  partly  by  the 
blood  flowing  into  the  windpipe.  On  opening  the  wound  the  patient's 
breathing  was  relieved,  and  a  quantity  of  mucus  mixed  with  blood  was 
thrown  out  at  each  expiration.  After  waiting  some  time,  the  pieces  of 
divided  cartilage  were  brought  together  by  sutures,  and  the  wound  care- 
fully closed.  In  a  short  time  the  breathing  became  difficult,  the  counte- 
nance livid,  and  the  man  died,  apparently  suffocated.  In  1841,  a  woman 
was  found  in  bed  one  morning  with  her  throat  severely  cut,  and  a  man 
was  charged  with  the  crime  of  murder.  The  wound  had  divided  the 
wind-pipe  and  the  superficial  vessels.  Although  medical  assistance  was 
called  in,  it  appears  that  nothing  was  done  to  arrest  the  bleeding  for  three- 
quarters  of  an  hour.  The  wound  was  then  closed  by  ligatures,  and  the 
woman  died  immediately — most  probably  from  suffocation.  The  accused 
was  tried  and  acquitted,  because  it  appeared  that  this  was  an  act  of  suicide. 
The  first  object  of  the  surgeon,  in  all  such  cases,  is  to  save  life ;  therefore 
the  bleeding  should  be  immediately  arrested  by  securing  the  divided; 
vessels.  When  this  is  done,  the  wound  may  be  closed,  but  if  the  closure 
takes  place  before  this,  death  from  suffocation  will  commonly  follow. 

4.  The  cause  avoidable  but  for  imprudence  or  neglect  on  the  part  of  the 
wounded  person. — A  man  who  has  been  severely  wounded  in  a  quarrel  may 
obstinately  refuse  medical  assistance,  or  he  may  insist  upon  taking  exer- 
cise, or  using  an  improper  diet,  contrary  to  the  advice  of  his  medical 
attendant ;  or,  by  other  imprudent  practices,  he  may  thwart  the  best  con- 
ceived plans  for  his  recovery.  Let  us  take  a  common  case  as  an  illustra- 
tion. A  man  receives  a  blow  on  the  head  in  a  pugilistic  combat,  from  the 
first  effects  of  which  he  recovers,  but  after  having  received  surgical  assist- 
ance he  indulges  in  excessive  drinking,  and  dies.  The  aggressor  is  tried 
on  a  charge  of  manslaughter,  and  found  guilty.  Death  under  these 
circumstances  is  commonly  attributed  by  the  medical  witness  to  effusion 
of  blood  on  the  brain  ;  but  it  cannot  be  denied  that  the  excitement  pro- 
duced by  intoxicating  liquors  will  sometimes  satisfactorily  account  for 
the  fatal  symptoms.  In  the  case  which  we  are  here  supposing,  such 
an  admission  might  be  made,  and  the  prisoner  receive  the  benefit  of 
it j  for  the  imprudence  or  negligence  of  a  wounded  person  ought  not,. 
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morally  speaking,  to  be  considered  as  adding  weight  to  the  offence  of  the 
aggressor.  If  the  symptoms  were  from  the  first  unfavourable,  or  the 
wound  likely  to  prove  mortal,  circumstances  of  this  kind  could  not  be  re- 
ceived in  mitigation.  J udges  are  at  all  times  unwilling  to  admit  them.  In 
the  case  of  the  notorious  Governor  Wall,  who  was  convicted  for  causing  the 
death  of  a  man  by  excessive  punishment,  it  was  attempted  to  be  shown  in 
evidence  that  the  deceased  had  destroyed  himself  by  the  immodei'ate  use 
of  spirits  while  under  treatment  in  the  hospital.  The  Lord  Chief  Baron, 
in  charging  the  jury,  observed  that  no  man  was  authorized  to  place  another 
in  so  perilous  a  predicament  as  to  make  the  preservation  of  his  life  depend 
merely  on  his  own  prudence.  The  more  clearly  the  medical  witness  is 
able  to  trace  death  to  imprudence  or  excess  on  the  part  of  the  deceased, 
in  the  case  of  a  slight  wound,  the  more  obviously  would  the  responsibility 
of  a  prisoner  be  diminished  ;  and  hence  the  necessity  for  attending  care- 
fully to  the  progress  of  a  wound,  which,  if  it  prove  fatal,  may  involve 
another  in  a  criminal  charge.  In  the  case  of  Christian  Paterson  (1823), 
referred  to  by  Alison  (op.  cit.,  p.  147),  it  appeared  in  evidence  that  the 
deceased  was  struck  on  the  head  with  a  smoothing-iron,  which  fractured 
her  skull ;  some  days  afterwards  she  drank  a  quantity  of  whisky,  and  was 
ultimately  taken  to  the  Royal  Infirmary,  where  erysipelas  shortly  appeared 
in  the  wound,  of  which  she  died.  Under  these  circumstances  the  charge 
of  murder  was  abandoned,  and  the  accused  was  found  guilty  of  assault. 
The  legal  responsibility  of  the  assailant  is  the  same,  whether  the  deceased 
die  on  the  spot,  or  some  days,  weeks,  or  months  afterwards,  unless  it  can 
be  distinctly  proved  that  his  death  was  immediately  connected  with  the 
imprudence  or  excess  of  which  he  was  guilty,  and  wholly  independent  of 
the  wound.  But  although  a  prisoner  should  be  found  guilty  of  man- 
slaughter under  these  circumstances,  the  punishment  is  so  adjusted  by 
our  law  as  to  leave  a  considerable  discretionary  power  in  the  hands  of  a 
judge.  The  neglect  to  call  in  a  medical  practitioner,  or  the  refusal  to 
receive  medical  advice,  will  not,  however,  according  to  the  decision  in 
Beg.  v.  Thomas  (Gloucester  Aut.  Ass.,  1841),  be  considered  as  a  mitigatory 
circumstance  in  favour  of  the  prisoner,  even  though  the  wound  was  sus- 
ceptible of  being  cured.  A  man  may  receive  a  lacerated  wound  of  a  limb, 
followed  by  tetanus  or  gangrene,  and  thus  proving  fatal;  he  may  decline 
receiving  medical  advice,  or  obstinately  refuse  amputation,  although  pro- 
posed by  his  medical  attendant.  This  would  not  operate  as  a  mitigatory 
circumstance  on  the  part  of  an  assailant,  because  a  wounded  person  is  not 
compelled  to  call  for  medical  assistance,  or  to  submit  to  an  operation,  and 
a  medical  witness  could  not  always  be  in  a  condition  to  swear  that  the 
operation  would  have  saved  his  life  ;  he  can  merely  affirm  that  it  might 
have  afforded  him  a  better  chance  of  recovery.  In  the  case  of  Beg. 
v.  Hulme  (Liverpool  Aut.  Ass.,  1843),  it  was  proved  that  the  deceased 
had  died  from  tetanus  caused  by  an  injury  to  a  finger  some  time  before. 
Amputation  was  advised  by  the  surgeon,  but  the  deceased  would  not  con- 
sent to  the  operation.  The  prisoner  was  convicted  of  manslaughter,  and 
sentenced  to  the  severest  punishment  prescribed  by  the  law  for  that  crime. 
In  the  case  of  Mackenzie  (1827),  the  prisoner  seized  his  victim  by  the 
throat,  and  bruised  him  severely  in  several  parts  of  the  body,  in  conse- 
quence of  which  fatal  tetanus  supervened.  Skilful  medical  advice  was 
not  called  in  until  near  the  end  of  the  illness,  when  tetanus  had  already 
come  on,  and  in  the  inteival  deceased  had  acted  imprudently  and  had 
aggravated  the  symptoms.  The  medical  evidence  proved  that  the  tetanus 
was  owing  to  the  injury,  and  was  a  frequent  result  of  it.  The  prisoner, 
under  the  direction  of  'the  Court,  was  convicted.  Again,  a  person  may 
receive  a  blow  on  the  head,  producing  fracture,  with  great  depression  of 
vol.  i.  2  s 
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bone,  and  symptoms  of  compression  of  the  brain  :  a  surgeon  may  propose 
an  operation  to  elevate  or  remove  the  depressed  bone,  but  the  friends  of 
the  wounded  man  may  not  permit  the  operation  to  be  performed.  In  such 
a  case  his  line  of  duty  will  be  to  state  the  facts  to  the  Court,  and  it  is 
probable  that  in  the  event  of  conviction  there  would  be  some  mitigation 
of  punishment ;  because  such  an  injury,  if  left  to  itself,  must  in  general 
prove  mortal,  and  no  doubt  could  exist  in  the  mind  of  any  surgeon  as  to 
the  absolute  necessity  for  the  operation.  But  the  neglect  or  improper 
conduct  of  a  person  who  receives  a  wound  thus  rendered  fatal,  does  not 
exculpate  the  aggressor. 

5.  The  cause  avoidable  but  for  an  abnormal  or  unhealthy  state  of  the  body 
of  the  wounded  person. — Comparatively  slight  wounds  sometimes  prove 
indirectly  fatal,  owing  to  the  person  being  in  an  unhealthy  condition  at 
the  time  of  their  infliction ;  and  compound  fractures,  or  slight  wounds, 
which  in  a  healthy  person  would  have  a  favourable  termination,  are  followed 
by  gangrene,  fever,  or  erysipelas,  proving  fatal.  Here  the  responsibility 
of  an  assailant  for  the  death  may  become  reduced,  so  that,  although  found 
guilty  of  manslaughter,  a  mild  punishment  might  be  inflicted.  The  conse- 
quence may  be,  medically  speaking,  unusual  or  unexpected,  and,  but  for 
circumstances  wholly  independent  of  the  act  of  the  accused,  would  not 
have  been  likely  to  destroy  life.  In  general,  in  the  absence  of  malice,  this 
appears  to  be  the  point  to  which  the  law  closely  looks,  in  order  to  make 
out  the  responsibility  of  the  accused,  namely,  that  the  fatal  secondary 
cause  must  be  something  not  unusual  or  unexpected  as  a  consequence  of 
this  particular  injury.  The  medico-legal  question  presents  itself  under 
this  form: — Would  the  same  amount  of  injury  have  been  likely  to  cause 
death  in  a  person  of  ordinary  health  and  vigour  ?  Men  who  have  suddenly 
changed  their  habits  of  living,  and  have  passed  from  a  full  diet  to  abstemi- 
ousness, are  sometimes  unable  to  bear  up  against  comparatively  slight 
injuries,  and  often  sink  from  the  secondary  consequences.  So  a  man, 
otherwise  healthy,  labouring  under  rupture  may  receive  a  blow  on  the 
groin,  attended  with  laceration  of  the  intestine,  gangrene,  and  death  ; 
another  with  a  calculus  in  the  kidney  may  be  struck  in  the  loins,  and  die, 
in  consequence  of  the  calculus  perforating  the  blood-vessels,  and  causing 
fatal  bleeding,  or  subsequent  inflammation.  Crosse  reported  to  the 
Medico- Chirurgical  Society  the  case  of  a  boy,  aged  ten,  who  received  a 
slight  blow  on  the  abdomen,  and  died  in  an  unexpected  manner  on  the 
second  day  after  the  injury.  On  inspection,  a  cyst,  capable  of  holding 
ten  or  twelve  ounces  of  liquid,  wras  found  connected  with  the  under 
surface  of  the  liver.  The  cyst  had  been  ruptured  by  the  blow,  and  its 
contents  had  escaped  into  the  abdomen.  But  for  the  cyst  existing  in  this 
situation,  the  blow  would  not  have  been  attended  with  dangerous  conse- 
quences. In  these  cases  the  effects  of  the  violence  must  be  regarded  as 
something  unexpected  :  it  would  not  have  produced  serious  mischief  in 
an  ordinarily  healthy  person,  and  hence  the  responsibility  of  an  assailant 
becomes  much  diminished.  The  crime  is  undoubtedly  manslaughter, 
but  the  punishment  may  be  of  a  lenient  description.  A  defence  of  this 
kind  will,  however,  be  limited  by  circumstances.  A  case  is  reported,  in 
which  a  Dr.  Fabricius  was  tried  at  the  Old  Bailey  for  the  murder  of  his 
servant  by  striking  her  a  blow  behind  the  ear,  whereby  a  large  abscess, 
situated  at  that  part,  was  ruptured,  and  this  ultimately  caused  her  death. 
The  chief  question  on  the  trial  was,  whether  the  deceased  had  died  from 
the  effects  of  the  violence,  or  from  the  disease  under  which  she  was  at  that 
time  labouring.  The  doctor  ingeniously  urged  in  his  defence  that  he  had 
struck  the  blow  merely  for  the  purpose  of  opening  the  abscess.  The  jury, 
however,  found  him  guilty  of  manslaughter.    In  the  case  of  Beg.  v. 
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.Bell  and  others  (Notts  Aut.  Ass.,  1841),  it  was  proved  that  the  deceased 
had  died  from  the  effects  of  a  blow  received  in  a  prize-fight,  which  had 
ruptured  an  abscess  in  the  kidney,  evidently  of  long  standing.  The 
prisoners  were  convicted.  In  the  case  of  Bennett  v.  Gredley  (Exch. 
Sittings,  Hilary  Term,  1854),  which  was  a  suit  for  compensation  by  reason 
of  injuries  inflicted  on  a  boy's  arm,  it  was  argued  in  defence  that  the  state 
of  the  arm  was  partly  owing  to  a  former  injury  ;  in  reference  to  which  the 
Chief  Baron  remarked,  that  a  man  was  not  bound  to  have  his  body  in  so 
sound  and  healthy  a  state  as  to  warrant  an  unauthorized  assault  upon  him. 
A  man,  therefore,  who  commits  an  unauthorized  assault  upon  his  fellow- 
man  must  take  his  chance  of  the  effects  which  such  an  assault  may  produce. 
In  the  case  of  Beg.  v.  Wallis,  for  murder  (Cambridge  Sum.  Ass., 
1864),  the  medical  evidence  showed  that  the  deceased,  an  aged  lady,  had 
received  several  wounds  and  bruises  on  her  face  and  head,  and  a  severe 
contusion  on  the  right  side  of  her  chest.  There  was  a  fracture  of  the  ulna 
near  the  wrist,  and  she  had  lost  much  blood.  After  lying  in  danger  for 
some  days  her  condition  improved,  but  she  again  got  worse,  and  died 
nineteen  days  after  the  infliction  of  the  injuries.  On  inspection  it  was 
found  that  beneath  the  contusion  of  the  chest,  three  ribs  were  broken  but 
not  displaced.  There  was  disease  of  the  valves  of  the  heart  of  long  stand- 
ing1, and  it  was  proved  that  she  had  suffered  from  spasms  in  this  region 
before  the  assault.  The  cause  of  death  assigned  by  the  witnesses  was 
spasmodic  seizure  affecting  the  organs  of  the  chest,  principally  the  heart. 
The  injuries  which  the  deceased  had  received  had  lowered  her  system,  and 
had  rendered  it  less  likely  that  she  could  recover  from  a  spasmodic  attack. 
In  defence  it  was  urged,  that  if  in  any  case  the  cause  of  death  be  partly 
traceable  to  injuries  and  partly  to  natural  and  other  causes,  a  prisoner  is 
entitled  to  an  acquittal.  In  support  of  this  view  the  case  of  Johnson,  from 
Lewis's  C.  C,  vol.  1,  p.  164,  was  quoted.  The  objection  was  overruled 
by  Channell,  B.,  who  held  that  it  was  bad  law  in  the  face  of  recent 
decisions.  There  can  be  no  doubt,  that  but  for  the  injuries  inflicted,  the 
woman  would  not  have  died ;  therefore,  the  act  of  the  prisoner  was  the 
moving  cause  of  her  death.  In  cases  of  a  mixed  character  this  is  probably 
the  best  test  to  determine  the  share  which  the  alleged  violence,  when  not 
strictly  of  a  mortal  nature,  had  in  the  death  of  a  wounded  person.  By 
adopting  such  a  course  as  was  taken  on  this  occasion,  the  cause  will  be 
sufficiently  defined  for  the  guidance  of  a  jury.  As  a  rule,  cases  of  this 
description  are  determined  by  the  question,  whether  the  violence,  although 
not  the  immediate,  was  the  accelerating  cause  of  death. 

Numerous  internal  diseases  exist,  such  as  aneurism  and  various  morbid 
affections  of  the  heart  and  brain,  which  are  liable  to  be  rendered  fatal  by 
slight  external  violence.  In  Beg.  v.Marris  (Swansea  Lent  Ass.,  1872),  the 
prisoner  was  convicted  of  manslaughter  under  the  following  circumstances. 
He  struck  the  deceased  a  blow  on  the  side  of  the  head,  which  caused  him 
to  stagger  and  fall.  On  inspection  the  heart  was  found  to  be  in  an 
advanced  state  of  fatty  degeneration.  It  was  admitted  by  counsel  for  the 
prosecution  that  the  blow  would  not  of  itself  have  produced  any  serious 
injury  to  a  healthy  man,  but  that  in  the  case  of  the  deceased  it  had 
accelerated  his  death,  and  would  be  likely  to  do  so  with  a  man  suffering 
from  heart  disease.  In  the  case  of  a  Mr.  Wyld,  April,  1872,  the  evidence 
showed  that  deceased  had  received  a  blow  on  the  head,  producing  a  slight 
wound,  but  insufficient  to  cause,  or  even,  in  the  opinion  of  the  medical 
witness,  to  accelerate  the  death  of  deceased.  An  inspection  showed  that 
there  was  fatty  degeneration  of  the  heart,  and  that  this  was  the  sole  cause 
of  death.  The  law,  as  applied  to  these  cases,  is  thus  stated  by  Lord  Hale  : — 
'It  is  sufficient  to  prove  that  the  death  of  a  person  was  accelerated  by 
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the  malicious  act  of  the  prisoner,  although  the  former  laboured  under  a 
mortal  disease  at  the  time  of  the  act.'  In  those  cases  in  which  a  slight 
degree  of  violence  has  been  followed  by  fatal  consequences,  it  is  for  a 
jury  to  decide,  under  all  the  circumstances,  upon  the  actual  and  specific 
intention  of  the  prisoner  at  the  time  of  the  act  which  occasioned  death. 
In  most  of  these  cases  there  is  an  absence  of  intention  to  destroy  life,  but 
the  nature  of  the  wound,  as  well  as  the  means  by  which  it  was  inflicted^ 
will  often  suffice  to  show  the  intention  of  the  prisoner.  An  accurate 
description  of  the  injury,  if  slight,  may  afford  strong  evidence  in  favour  of 
the  accused,  since  the  law  does  not  so  much  regard  the  means  used  by  him 
to  perpetrate  the  violence,  as  the  actual  intention  to  kill,  or  to  do  great 
bodily  harm.  Serious  injury,  causing  death  by  secondary  consequences 
will  admit  of  no  exculpation  when  an  assailant  was  aware,  or  ought  to 
have  been  aware,  of  the  condition  of  the  person  whom  he  struck.  Thus, 
if  a  person  notoriously  ill,  or  a  woman  while  pregnant,  be  maltreated,  and 
death  ensue  from  a  secondary  cause,  the  assailant  will  be  held  responsible  ; 
because  he  ought  to  have  known  that  violence  of  any  kind  to  a  person  so 
situated  must  be  attended  with  dangerous  consequences.  So,  if  the  person 
maltreated  be  an  infant  or  a  decrepit  old  man,  or  one  labouring  under  a 
mortal  disease,  it  is  notorious  that  a  comparatively  slight  degree  of  violence 
will  destroy  life  in  these  cases,  and  the  prisoner  would  properly  be  held 
responsible.  (Case  of  Beg.  v.  Louisa  J.  Taylor,  C.  C.  C,  Dec,  1882.)  A 
wound  which  accelerates  death,  causes  death,  and  may  therefore  render 
the  aggressor  responsible  for  murder  or  manslaughter,  according  to  the 
circumstances.  The  Commissioners  appointed  to  define  the  criminal 
law  on  the  subject  of  homicide  thus  express  themselves  : — '  Art  3.  It 
is  homicide,  although  the  effect  of  the  injury  be  merely  to  accelerate 
the  death  of  one  suffering  under  some  previous  injury  or  infirmity,  or 
although,  if  timely  remedies  or  skilful  treatment  had  been  applied,  death 
might  have  been  prevented.'  This  is  conformable  to  the  decisions  of  our 
judges.  Accordiug  to  Lord  Hale,  if  a  man  has  a  disease  which  in  all  like- 
lihood would  terminate  his  life  in  a  short  time,  and  another  give  him 
a  wound  or  hurt  which  hastens  his  death,  this  is  such  a  killing  as  con- 
stitutes murder.  (Archbold.)  The  case  of  Beg.  v.  Murton  (Maidstone 
Wint.  Ass.,  1862)  presents  many  points  of  interest  in  reference  to  the 
medico-legal  question  of  the  acceleration  of  death  by  violence.  There  was 
no  mortal  wound,  and  tthe  deceased  was  in  an  unhealthy  state  of  body. 
Nevertheless  the  prisoner  was  convicted  of  manslaughter. 

6.  Abnormal  conditions. — When  an  assailant  could  not  have  been  aware 
of  the  existence  of  a  diseased  or  an  abnormal  condition  of  parts  in  the 
wounded  person,  the  question  is  somewhat  different.  In  many  persons 
the  skull  is  preternatu rally  thin,  and  in  most  persons  it  is  so  in  those 
places  corresponding  to  the  Pacchionian  bodies.  In  a  case  of  this  kind 
a  moderate  blow  on  the  head  might  cause  fracture,  accompanied  by  effusion 
of  blood,  depression  of  bone,  or  subsequent  inflammation  of  the  brain  and 
its  membranes,  any  of  which  causes  might  prove  fatal.  In  a  trial  involving 
this  question  {Beg.  v.  Dowde,  Norwich  Sum.  Ass.,  1842),  the  prisoner, 
a  policeman,  was  charged  with  manslaughter.  The  deceased,  it  appears^ 
attempted  to  escape  from  the  custody  of  the  prisoner ;  and  the  latter,  in 
endeavouring  to  prevent  his  escape,  struck  the  deceased  a  blow  on  the  head. 
The  deceased  spoke  of  the  blow  as  trifling,  and,  with  the  exception  of  a 
slight  headache,  he  made  no  complaint.  There  was  a  slight  cut,  with  a 
small  effusion  of  blood.  The  deceased  was  placed  in  a  cell,  and  some  hours 
afterwards  was  found  dead.  On  inspection,  the  skull  was  found  fractured 
for  an  inch  and  a  half  beneath  the  seat  of  violence,  and  a  quantity  of  blood 
had  been  effused  and  had  caused  death.   The  medical  evidence  on  the  trial 
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was  to  the  effect,  that  the  blow  did  not  appear  to  have  been  violent,  that 
the  skull  of  the  deceased  was  preternaturally  thin,  not  being  more  than 
one-twelfth  of  an  inch  in  thickness  at  the  fractured  part.  All  agreed  that 
a  fracture  might  in  this  case  have  been  caused  by  a  blow,  which,  under 
ordinary-circumstances,  would  have  been  attended  with  no  serious  mischief. 
In  some  persons,  all  the  bones  of  the  body  are  unusually  brittle,  so  that  they 
are  fractured  by  the  slightest  force.  Inflammation,  gangrene,  and  death 
may  follow,  when  no  considerable  violence  has  been  used  ;  but  these  being 
unexpected  consequences,  and  depending  on  an  abnormal  condition  of  parts 
unknown  to  the  assailant,  his  responsibility  may  not,  ceteris  paribus,  be  so 
great  as  under  other  circumstances.  This  condition  of  the  bones  can  be 
determined  only  by  a  medical  practitioner.  Facts  of  this  kind  show  that 
the  degree  of  violence  used  in  an  assault  cannot  always  be  measured  by 
the  effects,  unless  a  careful  examination  of  the  injured  part  is  previously 
made. 

7.  Difficulty  of  proof  in  death  from  secondary  causes. — When  a  person  is 
charged  with  having  caused  the  death  of  another  through  violence  termi- 
nating in  some  fatal  disease,  the  case  often  admits  of  a  skilful  defence, 
and  this  in  proportion  to  the  length  of  time  after  the  violence  of  which 
the  deceased  dies.  The  disease,  it  may  be  urged,  is  liable  to  appear  in  all 
persons,  even  the  most  healthy  ;  or  it  may  arise  from  causes  unconnected 
with  the  violence.  In  admitting  these  points,  it  must  be  remembered 
that  death  may  be  proved  to  have  been  indirectly  a  consequence  of  the 
wound  by  the  facts  :  1,  that  the  supervention  of  the  secondary  cause, 
although  not  a  common  event,  lay  in  the  natural  course  of  things ;  2,  that 
there  did  not  exist  any  accidental  circumstances  which  were  likely  to  have 
given  rise  to  this  secondary  cause  independently  of  the  wound.  The  proof 
of  the  first  point  amounts  to  nothing,  unless  the  evidence  on  the  second 
point  is  conclusive. 


CHAPTER  44. 

WOUNDS    INDIRECTLY   FATAL  TETANUS    FOLLOWING   WOUNDS  ERYSIPELAS  

PY2BMIA — DELIRIUM  TREMENS — DEATH  FROM  SURGICAL  OPERATIONS — PRIMARY 
AND  SECONDARY  CAUSES  OF  DEATH — UNSKILFULNESS  IN  OPERATIONS — NECES- 
SITY FOR  OPERATIONS — USE  OF  ANESTHETICS  IN  OPERATIONS — REFUSAL  TO 
SUBMIT  TO  AN  OPERATION — OPERATIONS  UNDER  MISTAKEN  OPINIONS — FATAL 
DISEASES  FOLLOWING  OPERATIONS — CHARGES  OF  MALAPRAXIS. 

Tetanus  following  wounds.  —  This  disease,  which  is  apparently  due  to 
inoculation  with  a  microbe,  frequently  presents  itself  as  a  secondary  fatal 
consequence  of  wounds,  especially  of  those  which  are  lacerated  or  con- 
tused, and  affect  nervous  or  tendinous  structures.  It  has  often  followed 
slight  bruises  or  lacerations,  when  the  injury  was  so  superficial  as  to 
excite  no  alarm ;  and  it  is  a  disease  which  may  give  no  warning  of  its 
appearance.  Brady  met  with  a  case  in  which  a  man  slipped  in  walking, 
and  fell  flat  on  his  back.  He  was  stunned,  but  able  to  walk  home.  He 
apparently  recovered  from  this  simple  accident,  but  on  the  following 
day  he  was  attacked  with  tetanus,  and  died  in  seventy  hours.  ('  Lancet,' 
May  15,  1847,  p.  516.)  In  the  case  of  Beg.  v.  Butcher  (Warwick  Lent 
Ass.,  1848),  it  was  proved  that  the  deceased  had  received  a  blow  on  the 
jiose,  which  caused  severe  bleeding.  In  spite  of  good  surgical  treat- 
ment, the  man  was  attacked  with  tetanus  on  the  fifteenth  day,  under 
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which  he  sank.  On  inspection,  it  was  found  that  one  of  the  small  bones 
of  the  nose  had  been  broken,  and  this  had  given  rise  to  the  fatal  attack. 
Tetanus  may  come  on  spontaneously,  i.e.  independently  of  the  existence 
of  any  wound  on  the  body.  Cases  have  been  brought  into  the  London 
hospitals,  in  which  the  only  cause  of  this  disease  appeared  to  be  ex- 
posure to  cold  or  wet,  or,  in  some  instances,  exposure  to  a  current  of 
air.  ('  Lancet,'  Dec.  14,  1844,  p.  351.)  Watson  met  with  an  instance  in 
which  tetanus  appeared  in  a  severe  form  in  a  man  who  had  received  no 
wound,  but  who  had  been  simply  exposed  to  cold  and  wet.  (Cormack's 
'  Month.  Jour.,'  Dec,  1845,  p.  902.)  It  has  sometimes  come  on  without 
any  apparent  cause.  It  is  scarcely  possible  to  distinguish,  by  the  symp- 
toms, tetanus  from  wounds  (traumatic)  from  that  rarer  disease  which 
occurs  spontaneously  as  a  result  of  natural  causes  (idiopathic).  In 
endeavouring  to  connect  its  appearance  with  a  particular  wound  or  personal 
injury,  it  will  be  proper  to  observe — 1,  whether  there  were  any  symptoms 
indicative  of  it  before  the  maltreatment;  2,  whether  any  probable  cause 
could  have  intervened  to  produce  it,  between  the  time  of  its  appearance 
and  the  time  at  which  the  violence  was  inflicted  ;  3,  whether  the  deceased 
ever  rallied  from  the  effects  of  the  violence.  The  time  at  which  tetanus 
usually  makes  its  appeai'ance,  when  it  is  the  result  of  a  wound  (traumatic), 
is  from  about  the  third  to  the  tenth  day  ;  but  it  may  not  appear  until 
three  or  four  weeks  after  the  injury,  and  the  exciting  cause  may  still  be 
traced  to  the  wound  which  may  have  healed.  When  resulting  from  a 
wound  it  is  generally  fatal. 

A  medical  practitioner  is  bound  to  exercise  great  caution  before  he 
pronounces  an  opinion  that  a  fatal  attack  of  tetanus  has  arisen  either  from 
spontaneous  causes  or  from  slight  blows  or  personal  injuries.  A  case 
occurred  in  St.  Bartholomew's  Hospital,  in  1853,  which  exemplifies  the 
necessity  of  making  a  rigorous  inquiry  into  all  the  attendant  circumstances.. 
A  boy,  set.  15,  while  quarrelling  with  another,  received  a  blow  in  the 
back  from  his  companion's  fist,  and  this  was  followed  by  a  kick,  but 
not  of  a  severe  character.  He  was  able  to  get  up  and  walk  home  ;  but  in 
about  two  hours  he  complained  of  stiffness  of  the  lower  jaw.  He  passed 
a  restless  night — the  stiffness  increased,  there  was  great  pain,  and  subse- 
quently difficulty  in  swallowing.  On  the  second  day  he  was  admitted  into 
the  hospital,  the  pain  and  stiffness  gradually  increased,  and  the  jaw  became 
partially  fixed.  Spasm  of  the  muscles  of  the  back  supervened,  occurring- 
in  paroxysms,  and  there  was  confirmed  tetanus.  He  died  on  the  fourth 
day  after  he  had  received  the  blow  on  the  back,  and  apparently  from, 
tetanus,  as  a  result  of  that  violence.  It  turned  out,  however,  on  inquiry, 
that  six  days  previously  to  the  first  appearance  of  the  tetanic  symptoms, 
the  boy  had  accidentally  driven  a  rusty  nail  into  his  foot,  and  that  the 
suppurating  wound  which  resulted  from  this  injury  had  only  closed  on 
the  day  on  which  the  blow  was  inflicted.  On  an  examination  of  the  body 
a  small  puckered  cicatrix,  such  as  would  result  from  the  healing  of  a 
punctured  wound,  was  found  on  the  ball  of  the  great  toe,  and  there  could 
be  no  doubt  from  the  circumstances,  that  this,  and  not  the  slight  blows 
struck  by  the  assailant,  had  been  the  cause  of  the  fatal  attack  of  tetanus. 
('Lancet,'  1853,  II.  p.  550.)  This  case  has  an  important  bearing  on  the; 
question  considered  at  p.  615.  It  is  probable  that  many  cases  have  been 
set  down  as  idiopathic  tetanus  in  which,  by  proper  inquiry,  the  disease 
might  have  been  traced  to  a  concealed  wound  or  some  personal  injury. 
In  one  instance  the  tetanus  was  at  first  considered  to  be  idiopathic,  but 
shortly  before  death  a  small  black  mark  was  observed  on  the  thumb-nail.: 
On  making  inquiry,  it  was  found  that  a  few  days  previously  to  the  attack 
a  splinter  of  wood  had  accidentally  penetrated  the  thumb.    The  patient 
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attached  so  little  importance  to  the  accident  that  he  did  not  mention  the 
circumstance  to  his  medical  attendant.  Two  similar  cases  are  reported: 
('  Brit.  Med.  Jour.,'  1872,  IT.  p.  594) 

Many  trials  for  wounding  have  occurred  in  this  country  in  which 
tetanus  was  the  immediate  cause  of  death  ;  and  the  defence  has  generally 
rested  upon  the  probable  origin  of  the  disease  from  accidental  causes. 
Among  these,  that  of  Gapt.  Moir,  who  was  tried  at  the  Chelmsford  Assizes 
in  1830  for  the  murder  of  a  fisherman,  is  one  of  the  most  interesting,  as 
it  develops  the  rule  of  law  in  respect  to  criminal  responsibility,  when 
death  takes  place  from  a  secondary  cause.  The  deceased  had  frequently 
trespassed  on  the  grounds  of  the  prisoner,  notwithstanding  warnings. 
One  day  the  prisoner  met  the  deceased  crossing  his  grounds,  in  order  to 
pursue  his  usual  occupation  of  fishing'.  An  altercation  took  place,  and 
the  prisoner,  in  a  state  of  irritation,  rode  back  to  his  house,  procured  his 
pistols,  rode  after  the  deceased,  and  overtook  him  in  the  act  of  continuing 
the  trespass.  Words  again  ensued  between  them,  and  the  prisoner  then 
fired  at  the  deceased,  and  wounded  him  severely  in  the  arm.  The  muscles, 
vessels,  and  nerves  were  extensively  lacerated,  but  no  question  seems  to 
have  been  raised  respecting  the  propriety  of  immediate  amputation.  The 
deceased  lingered  a  short  time  ;  and  tetanus  supervened,  from  which  he 
died.  On  the  trial,  the  medical  evidence  went  to  show  that  death  was 
caused  by  tetanus,  brought  on  by  the  severe  gunshot  wound  inflicted  by 
the  prisoner.  In  his  defence,  it  was  alleged  that  he  shot  the  deceased 
under  provocation,  and  that  he  had  not  intended  to  kill  him,  for  he  had 
purposely  aimed  at  his  arm.  With  regard  to  the  first  point,  it  was  con- 
sidered that  the  fact  of  his  returning  to  his  house,  to  fetch  a  weapon 
capable  of  inflicting  a  mortal  wound,  was  evidence  of  deliberate  malice  ; 
while,  with  regard  to  the  second  point,  there  could  be  no  extenuation, 
since  a  serious  wound  inflicted  on  arm  or  leg  may  destroy  life  as  certainly 
as  a  wound  inflicted  on  the  trunk.  The  prisoner  was  found  guilty  and 
executed.  In  this  case,  the  connection  of  the  secondary  cause  of  death 
with  the  original  wound  appeared  to  be  so  clear,  that  not  a  doubt  existed 
in  the  minds  of  the  professional  witnesses  ;  and  the  law  held  the  prisoner 
to  be  as  much  responsible  for  the  fatal  result  as  if  he  had  killed  the 
deceased  on  the  spot. 

Erysipelas,  like  tetanus,  may  be  a  fatal  result  of  slight  injuries. 
Wounds  affecting  the  scalp  are  liable  to  be  followed  by  this  disease. 
Burns  and  scalds  may  prove  fatal  either  through  tetanus  or  erysipelas  as 
a  secondary  cause.  Some  persons  are  particularly  prone  to  erysipelatous 
inflammation,  and  thus  wounds,  comparatively  slight,  may  have  a  fatal 
termination.  In  Beg.  v.  Littlewood  (York  Sum.  Ass.,  1858),  it  was  proved 
that  deceased  had  died  from  erysipelas  consequent  on  a  burn  which  he 
had  received  from  an  explosion  of  gas.  The  cause  of  death  was  clearly 
proved,  but  the  evidence  failed  to  show  criminal  negligence,  and  th.6 
prisoner  was  acqiiitted.  On  these  occasions,  in  order  to  make  an  assailant 
responsible  for  the  fatal  result,  the  erysipelas  must  be  clearly  traced  to 
the  injury.  The  medical  facts  that  the  person  assaulted  has  never 
recovered  from  the  effects  of  the  violence,  and  that  the  inflammation  set 
up  has  suddenly  assumed  an  erysipelatous  character,  are  sufficient  to 
establish  this  connection.  If  there  has  been  recovery,  and  an  interval  of 
some  days  has  elapsed,  a  doubt  may  arise  respecting  the  connection  of 
the  erysipelas  with  the  violence  inflicted.  This  disease  is  occasionally 
idiopathic,  i.e.  it  appears  like  tetanus  without  any  assignable  cause.  In 
the  following  case,  which  was  the  subject  of  a  trial  at  the  Cent.  Crim. 
Court  in  July,  1859,  the  erysipelas  did  not  show  itself  until  thirteen  days 
after  the  injury,  and  it  proved  fatal  on  the  seventeenth  day. 
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A  potman,  stated  to  be  of  temperate  habits,  was  struck  on  the  left 
cheek  with  a  quart  pot.  There  was  a  contusion,  but  no  injury  to  the 
skin.  The  man  was  slightly  stunned  by  the  blow,  but  was  able,  in  less 
than  an  hour,  to  prefer  a  charge  against  the  aggressor.  From  this  time 
he  did  not  appear  to  suffer  any  ill  effects  from  the  blow,  and  continued 
as  usual  at  his  work  for  a  period  of  thirteen  days  after  the  receipt  of  the 
injury,  when  erysipelas  of  the  ordinary  character  made  its  appearance, 
commencing  on  the  bridge  of  the  nose  and  both  eyes.  Towards  the 
close  of  the  same  day  the  man  had  an  attack  of  delirium  tremens,  and  on 
the  sixteenth  day,  the  erysipelas  began  to  assume  an  unhealthy  aspect, 
and  he  was  then  taken  into  hospital.  The  erysipelas  was  now  general 
over  the  face  and  head,  and  delirium  tremens  was  strongly  marked. 
Death  took  place  on  the  following  afternoon,  and  at  the  post-mortem 
examination,  twenty  hours  after  death,  only  slight  congestion  of  the  brain 
was  found.  At  the  coroner's  inquest  Clapton  was  asked  whether  it  was 
probable  (as  far  as  was  currently  known),  that  erysipelas  could  super- 
vene upon  a  contused  wound  thirteen  days  after  a  blow.  His  reply  was 
in  the  negative,  and  he  expressed  an  opinion  that  the  erysipelas  could 
not  be  attributed  to  the  blow.  Hence  the  death  of  the  man  did  not  result 
indirectly  from  the  blow,  as  was  sought  to  be  proved.  The  coroner  and 
the  jury  disregarded  the  medical  evidence,  and  committed  the  man  for 
trial.  At  the  trial  the  same  medical  evidence  of  the  cause  of  death  having 
been  given,  the  Recorder  immediately  directed  the  jury  to  acquit  the 
prisoner,  stating  that  there  was  no  evidence  to  prove  that  the  death  had 
been  in  any  way  caused  or  hastened  by  the  injury  inflicted. 

Reid  ('  Physiol.  Researches,'  p.  512)  has  pointed  out  a  singular  ap- 
pearance in  death  from  erysipelas  which,  unless  the  facts  had  been 
known,  might  have  given  rise  to  a  serious  mistake.  A  man  died  from 
erysipelas  in  the  left  leg.  On  uncovering  the  body  twenty-four  hours 
afterwards,  for  the  purpose  of  inspection,  it  was  observed  that  the  skin 
over  the  fore  and  middle  part  of  the  leg  affected  with  the  erysipelas,  had 
assumed  a  dark  purple  colour,  resembling  so  strongly  the  appearance  of 
ecchymosed  blood  consequent  upon  injury,  that  all  wTho  were  present  con- 
fessed that  if  they  had  not  been  aware  of  the  previous  history  of  the  case, 
the  appearance  might  have  been  attributed  to  some  injury  received  during 
life.  When,  however,  the  apparently  ecchymosed  part  had  been  cut  into, 
it  was  found  that  no  blood  had  been  effused  into  the  cellular  tissue,  but 
the  skin  was  increased  in  thickness,  and  its  vessels  were  loaded  with  dark 
blood. 

It  is  sometimes  difficult  to  establish  the  connection  of  erysipelas  with  a 
wound,  especially  when  the  disease  occurs  in  a  remote  part  of  the  body  not 
implicated  in  the  wound.  When  this  cannot  be  distinctly  made  out,  there 
will  be  an  acquittal.  The  following  case  was  tried  before  the  Justiciary 
Court  at  Glasgow,  in  1822.  A  gamekeeper  was  indicted  for  the  murder 
of  a  poacher,  whom  he  shot  so  severely  in  the  left  arm  that  it  was  found 
necessary  to  perform  amputation  above  the  elbow.  The  man  died  of 
erysipelas  in  the  right  leg;  and  the  question  on  the  trial  was  whether 
the  erysipelas  was  brought  on  by  the  gunshot  wound  or  not.  Upon 
this  question  there  was  great  difference  of  opinion  among  the  medical 
witnesses.  One  gave  it  as  his  opinion  that  the  debility  caused  by  the 
wound  brought  on  the  disease  of  which  the  deceased  died.  Another 
thought  that  the  tendency  to  erysipelas  had  existed  long  before  the  man 
received  the  wound.  It  appeared  in  evidence  that  the  deceased  had  been 
out  two  nights  in  the  exercise  of  his  vocation,  and  had  slept  without 
shelter;  that  during  this  time  he  had  eaten  but  little;  and  that  he  had 
an  ulcer  in  his  leg,  the  absorption  of  matter  from  which,  in  the  opinion 
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of  some  of  the  witnesses,  had  laid  the  foundation  of  the  disease  before 
the  injury  was  received.  As  he  had  received  what  was  thought  to  be 
the  best  mode  of  treatment  in  such  a  case,  supposing  the  deceased  had 
received  no  wound  at  all,  the  prisoner  was  acquitted  of  the  charge.  (Beck's 
4  Med.  Jur.' :  Wounds.)  Taking  the  circumstances  as  they  are  above 
reported,  it  certainly  did  not  appear  that  erysipelas  was  directly  connected 
with  the  wound,  and  unless  this  had  been  clearly  and  satisfactorily  proved, 
it  would  have  been  unjust  to  make  Ithe  prisoner  responsible  for  the  fatal 
•consequences.  The  bad  habit  of  body  and  the  actual  existence  of  disease 
in  the  leg,  were  facts  in  themselves  sufficient  to  render  such  an  opinion  im- 
probable. But  in  addition  to  this,  it  is  stated  by  Alison,  that  erysipelas  was 
at  the  time  prevalent  in  the  Glasgow  Infirmary,  and  that  the  deceased  was 
put  into  a  bed  formerly  occupied  by  a  patient  labouring  under  this  disorder. 
Until  then  the  wound  had  presented  no  peculiax^ly  dangerous  symptoms. 

A  question  of  a  similar  kind  arose  in  Master  v.  The  Blackpool  Railway 
Company  (Liverpool  Lent  Ass.,  1868).  It  was  an  action  for  recovery  of 
•compensation  for  the  death  of  the  Archdeacon  of  Manchester.  In  a 
•collision  on  the  line  he  received  a  bruise  on  the  shin.  He  complained  of 
the  injury  at  the  time,  and  walked  lame.  In  a  few  days  phlegmonous 
^erysipelas  set  in,  and  he  soon  afterwards  died  of  pyaemia.  It  appeared  that 
his  wife  was  at  the  time  suffering  from  phlegmonous  erysipelas  with 
sloughing  sores  on  the  leg,  and  for  two  or  three  days  after  the  injury,  the 
Archdeacon  slept  in  his  wife's  room,  and  his  leg  was  dressed  by  the  servant 
who  attended  the  wife.  The  injury  itself  appeared  at  first  to  be  very 
■slight,  but  after  this  it  assumed  a  more  serious  character.  On  the  part  of 
the  plaintiff  it  was  urged  that  the  erysipelas  which  had  caused  death,  had 
supervened  naturally  on  the  injury  to  the  leg,  while  it  was  contended  for 
the  company  that  the  erysipelas  was  induced  by  contagion  or  infection 
from  sitting  in  the  wife's  bedroom  with  the  wife,  and  did  not  naturally 
result  from  the  injury.  It  was  left  to  the  jury  to  say  whether  or  not  the 
Archdeacon's  sitting  in  the  bedroom  was  a  want  of  due  care,  or  whether 
the  disease  which  proved  fatal  had  followed  as  a  natural  consequence  from 
the  blow.  The  jury  found  for  the  company,  on  the  ground  that  the 
plaintiff  had  sustained  no  pecuniary  loss. 

Delirium  tremens  is  a  disease  which  frequently  presents  itself  as  a 
■secondary  consequence  of  injuries  to  persons  of  intemperate  habits.  The 
injury  may  be  slight  or  severe  ;  the  disease  will  equally  supervene  and 
may  prove  fatal.  It  is  observed  occasionally  as  a  consequence  of  operations 
required  for  the  treatment  of  wounded  persons.  The  remarks  already 
made  (p.  626)  upon  the  influence  of  unhealthy  constitutions  on  wounds, 
apply  with  especial  i  force  to  cases  of  this  description.  In  the  case  of 
JReg.  v.  Heywood,  C.  C.  C,  Oct.  29,  1846,  it  was  proved  that  the  deceased 
had  been  assaulted  by  the  prisoner,  but  had  not  sustained  any  personal 
injury  likely  to  be  followed  by  serious  consequences.  Nevertheless,  symp- 
toms of  delirium  tremens  came  on,  and  he  died  in  the  course  of  a  few 
■days.  It  was  alleged  that  the  disease  of  which  the  deceased  died  was 
brought  on  by  the  violence,  and  the  evidence  of  Coulson  was  adduced  in 
support  of  this  view.  He  was  called  upon  to  attend  the  deceased  on 
the  day  after  the  assault.  His  face  was  swollen  and  black,  particularly 
•on  the  right  side,  and  there  were  two  wounds  on  that  side  of  the  face. 
He  did  what  was  necessary  at  the  time,  and  the  wounds  were  nearly 
healed.  The  deceased  appeared  to  suffer  from  great  tremulousness  and 
weakness,  and  these  symptoms  continued  to  increase,  although  the 
wounds  were  rapidly  healing,  and  the  swelling  had  nearly  subsided. 
Two  days  before  his  death  the  ordinary  symptoms  of  delirium  tremens 
•came  on,  and  of  this  he  died.     Iu  his  opinion  death  was  attributable 
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to  a  shock  of  the  nervous  system,  causing  delirium  tremens  ;  and  he' 
accounted  for  that  shock  by  the  attack  made  upon  the  deceased,  and 
by  the  blows  he  had  received.  On  a  post-mortem  examination  he  could 
not  discover  any  fracture  of  the  skull  or  of  the  bones  of  the  face,  or 
a  rupture  of  any  blood-vessel.  The  lungs  were  congested.  The  heart 
was  large  and  flabby.  He  considered  that  the  delirium  tremens  arose 
from  the  attack  made  upon  the  deceased,  but  he  was  surprised  to  see  so 
fatal  a  result  from  such  slight  injuries.  Delirium  tremens  was  the  result 
of  violent  injury,  but  he  had  known  it  to  follow  from  slight  blows.  The 
deceased  was  a  '  bad  subject.'  The  injuries  he  had  received  were  certainly 
not  sufficient  to  account  for  the  death  of  a  healthy  man.  The  shock  to  the 
system  might  have  been  produced  by  the  deceased's  excited  condition,  and 
delirium  tremens  might  be  occasioned  by  excitement  alone  ;  but,  as  there 
had  been  blows  in  this  case,  he  thought  it  more  natural  to  ascribe  it  to 
them  than  to  mere  excitement.  The  skull  of  the  deceased  was  remarkably 
thin,  and  if  there  had  been  any  great  violence,  he  should  have  expected  to 
find  the  bones  fractured.  If  the  system  had  not  been  in  a  bad  state,  the 
result  would  not  have  been  so  serious;  but  he  considered  the  blows  to  have 
been  the  exciting  cause  of  death.  He  would  not  undertake  to  say,  that 
the  deceased  would  not  have  died  from  the  excitement  alone,  even  if  he 
had  not  received  any  blows.  The  blows  and  the  excitement  together 
were,  no  doubt,  the  cause  of  death.  A  second  medical  witness  said,  that 
in  his  opinion,  the  deceased's  death  was  the  result  of  his  excited  state, 
and  that  delirium  tremens  was  thereby  occasioned,  and  not  by  the  blows 
he  received.  He  described  the  liver  and  kidneys  of  the  deceased  as  pre- 
senting the  appearance  of  those  of  a  person  addicted  to  drinking  spirits 
or  beer.  It  was  contended  that  there  was  no  distinct  proof  of  the  actual 
cause  of  death,  or  that  the  disease  of  which  the  deceased  died  had  been 
brought  on  by  the  wounds,  and  the  prisoner  was  acquitted.  ('  Med.  Gaz.,' 
vol.  38,  p.  811.) 

Death  from  surgical  operations. — In  the  treatment  of  wounds,  surgical 
operations  are  frequently  resorted  to,  and  a  wounded  person  may  die  either 
during  the  performance  of  an  operation,  or  from  its  consequences.  A 
question  may  thence  arise,  whether  the  person  who  inflicted  the  wound  < 
shall  be  held  responsible  for  the  fatal  result.  The  law  of  England  regards 
a  surgical  operation  as  part  of  the  treatment,  and  if  undertaken  bona  fide, 
and  performed  with  reasonable  care  and  skill,  the  aggressor  will  be  held 
responsible,  whatever  may  be  the  result.  The  necessity  for  an  operation, 
and  the  mode  of  performing  it,  will  be  left  to  the  operator's  judgment.  As 
the  defence  may  turn  upon  the  operation  having  been  performed  unneces- 
sarily, and  in  an  unskilful  manner,  it  will  be  right  for  a  practitioner,  if 
possible,  to  defer  it  until  he  has  had  the  advice  and  assistance  of  other 
practitioners.  According  to  Lord  Hale,  if  death  takes  place  from  an. 
unskilful  operation,  performed  for  the  cure  of  a  wound,  and  not  from  the 
wound,  the  responsibility  of  the  prisoners  cease. 

Death  is  by  no  means  an  unusual  result  of  severe  operations,  the' 
secondary  consequences  under  which  the  patient  may  die  being  very 
numerous,  even  when  the  case  is  most  skilfully  managed.  Sometimes  the; 
patient  will  die  on  the  table,  although  but  little  blood  may  have  been  lost. 
Fear,  pain,  and  sudden  shock  to  the  nervous  system  have  caused  death 
under  these  circumstances.  The  most  common  indirect  causes  of  death 
after  severe  operations  are  secondary  haemorrhage,  erysipelas,  tetanus, 
delirium  tremens,  pyaemia,  and  hectic  fever  with  gangrene  of  the  stump. 
Inspection  of  the  body  after  death  frequently  explains  the  unfavourable 
result  of  operations  that  promise  well,  by  discovering  one  or  more  organs 
in  a  state  of  chronic  disease,  which  had  not  previously  deranged  the  health 
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in  a  degree  sufficient  to  give  notice  of  its  existence/and  which  might, 
therefore,  Lave  remained  quiet  for  years  to  come,  had  no  extraordinary 
call  been  made  upon  the  powers  of  the  system. 

Should  an  operation  be  unnecessarily  or  unskilfully  performed,  the 
responsibility  of  an  aggressor  would,  it  is  presumed,  cease,  if  the  death  of 
a  wounded  party  could  be  clearly  traced  to  it.  Thus,  if  in  carelessly 
bleeding  a  wounded  person,  the  brachial  artery  should  be  laid  open  ('Ann. 
d'Hyg.,'  1834,  2,  445),  or  if,  in  performing  amputation,  a  large  artery  be 
improperly  secured,  so  that  the  patient  in  either  case  dies  from  the  loss  of 
blood,  the  prisoner  could  not  be  equitably  held  responsible ;  because  ifc 
would  be  punishing  him  for  an  event  depending  on  the  unskilfulness  of  a 
medical  practitioner.  According  to  Piatt,  B.  (see  p.  623),  a  prisoner  will 
be  held  responsible  if  the  original  wound  were  likely  to  produce  death, 
although  unskilfully  treated.  Supposing  the  bleeding  or  amputation  to  be 
performed  with  ordinary  care  or  skill,  and  yet,  in  the  one  case  inflamma- 
tion of  the  veins,  and  in  the  other  erysipelas,  tetanus,  gangrene,  pyaemia, 
or  fever  should  destroy  life,  the  prisoner  will  be  liable  for  the  consequences. 
The  practice  of  the  law  is  strictly  consistent  with  justice.  Should  the 
operation  be  considered  to  be  absolutely  required  for  the  treatment  of  a 
dangerous  wound,  which  according  to  all  probability  would  prove  mortal 
without  it,  should  it  be  performed  with  ordinary  skill,  and  still  death 
ensues  as  a  direct  or  indirect  consequence,  it  is  only  just  that  the  person 
who  inflicted  the  injury  should  be  held  responsible  for  the  result.  It  is 
presumed  in  these  cases,  that  were  the  patient  left  to  himself,  he  would,  in 
all  probability,  die  from  the  effects  of  the  wound.  If,  therefore,  a  surgeon, 
knowing  that  an  operation  would  give  him  a  chance  of  saving  life  on  such 
an  occasion,  did  not  perform  it,  it  might  be  fairly  contended  in  the  defence 
that  the  deceased  had  died,  not  from  the  wound,  but  from  the  incompetency 
and  neglect  of  his  medical  attendant.  Hence  it  follows  that  if,  during 
this  necessary  treatment,  unforeseen  though  not  unusual  causes  cut  short 
life,  no  exculpation  should  be  admitted,  if  it  went  to  attack  the  best- 
directed  efforts  made  for  the  preservation  of  life.  (See  '  Ann.  d'Hyg.,' 
1835,  1,  231.) 

In  another  part  of  this  work  (p.  26),  the  author  has  referred  to  the 
case  of  Kelly,  who  was  tried  for  the  murder  of  Police-constable  Talbot 
(Beg.  v.  Kelly,  Dublin  Commis.  Court,  Nov.,  1871).  The  facts  of  this  case, 
although  made  a  subject  of  the  most  violent  contention  in  a  medical, 
legal,  and  political  view,  were  really  of  a  very  simple  kind.  On  July  12th, 
the  deceased  received  a  pistol-shot  woimd  at  the  back  of  his  neck,  and  died* 
from  the  effects  on  July  16th.  The  bullet  fractured  and  splintered  the 
atlas,  wounding  and  crushing  the  soft  parts  of  the  neck,  and  leading  to^ 
the  formation  of  an  abscess  in  this  part.  The  actual  cause  of  death  was- 
inflammation  of  the  spinal  cord  and  its  membranes.  Stokes  considered  it 
necessary  to  enlarge  the  wound  for  the  purpose  of  removing  the  bullet, 
which  was  then  supposed  to  be  lying  within  reach.  In  this  operation  a 
small  artery  (the  occipital)  was  divided,  but  the  quantity  of  blood  lost 
was  small ;  the  bleeding  was  stopped  by  compression,  and  this  bleeding- 
had  no  influence  in  causing  death.  The  defence  was  that  the  wound 
would  not  have  proved  fatal  but  for  the  bad  surgical  treatment  ;  that  the 
probing  of  the  wound  was  unnecessary,  and  that  it  was  unskilfully  per- 
formed. There  was  the  evidence  of  experts  on  both  sides  ;  but  the  facts 
proved,  apart  from  the  opinions  expressed,  could  leave  no  reasonable  doubt 
that  the  case  had  been  treated  with  bond  fides  and  with  competent  skill. 
The  prisoner  was  positively  identified  by  deceased  and  others,  and  yet  upon 
this  evidence  the  jury  returned  a  verdict  of  not  guilty.  ('  Brit.  Med.  Jour.,' 
1871,  II.  p.  716.)     The  evidence  of  surgical  experts  showed  that  the 
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probing  operation  performed  on  the  deceased  was  in  strict  accordance 
with  the  rules  of  surgery,  and  that  the  wound  was  of  such  a  nature  as 
from  the  first  to  be  likely  to  prove  mortal  in  spite  of  treatment.  Sub- 
sequently to  the  trial,  nine  eminent  London  surgeons  one  and  all  agreed 
that  the  bullet-wound  in  the  neck  was  the  direct  and  sole  cause  of  his 
death,  and  that  no  blame  could  be  justly  assigned  to  any  of  those  by  whom 
the  wound  was  treated. 

Longmore  thus  expressed  himself  on  this  case  : — '  It  would  have  been 
acting  wrongly  had  every  effort  not  been  made  to  extract  the  bullet  from 
the  situation  in  which  it  was  supposed  and  reasonably  inferred  to  be 
lodging.'    ('  Brit.  Med.  Jour.,'  1871,  II.  p.  717.) 

The  failure  of  justice  in  this  case  appears  to  have  been  chiefly  owing 
to  the  fact  that  the  jury  were  allowed  to  form  their  opinions  on  the 
surgical  treatment  pursued,  whereas  the  rule  of  law  is  clear  as  to  respon- 
sibility. The  English  practice,  as  already  quoted  above,  is,  that  if  a  man 
unlawfully  inflicts  a  dangerous  wound  on  another,  and  the  wounded  person, 
after  being  treated  by  qualified  practitioners,  acting  bond  fide,  and  apply- 
ing themselves  with  the  best  of  their  ability  to  the  case,  dies  of  the 
wound,  the  man  inflicting  it  is  really  guilty  of  murder,  even  although  an 
erroneous  treatment  of  the  case  by  the  practitioner  may  have  been  the 
cause  of  death. 

Medical  responsibility  in  reference  to  the  administration  of  anaisthetics. — 
In  a  large  number  of  operations  it  is  the  general  practice  among  surgeons 
to  administer  chloroform  vapour  or  other  anaesthetic,  not  only  to  allay  pain, 
but  to  prevent  the  exhaustion  on  the  patient  likely  to  arise  from  protracted 
surgical  proceedings.  In  spite  of  care  on  the  part  of  the  operator,  these 
vapours  are  liable  to  destroy  life  in  an  unexpected  manner,  and  the  patient 
may  die  either  before  the  operation  is  commenced  or  during  its  perform- 
ance. The  facts  may  leave  no  doubt  that  the  wounded  person  died  from 
the  anaesthetics,  and  not  from  the  wound  or  operation.  On  inspection  of 
the  body,  the  heart  may  be  found  in  an  unhealthy  state — a  fact  which 
was  formerly  considered  sufficient  to  account  for  the  fatal  effects  of  the 
anaesthetic.  In  a  case  of  this  kind,  what  becomes  of  the  responsibility  of 
the  person  who  inflicted  the  original  wound  ?  No  decision  has  ever  been 
given  on  this  point.  Was  the  use  of  the  anaesthetic  in  a  professional  view 
a  necessary  part  of  the  treatment  ?  Was  it  skilfully  and  properly  ad- 
ministered ?  Could  the  diseased  condition  of  the  heart,  which  rendered 
the  effects  of  the  vapour  more  fatal  than  usual,  have  been  detected  by  the 
operator,  so  as  to  show  the  impropriety  of  administering  it  in  this  case  ? 
These  questions  should  receive  satisfactory  answers  before  the  aggressor 
■is  rendered  responsible  for  death  under  such  peculiar  circumstances.  In 
Absolom  v.  Statham  (Q.  B.,  Nov.,  1867),  an  action  was  brought  against  a 
medical  man  for  forcibly  administering  chloroform  to  the  plaintiff  against 
her  will,  and  extracting  six  of  her  teeth ;  also  for  careless  and  unskilful 
treatment,  whereby  her  health  was  injured.  The  medical  evidence  showed 
that  the  woman  had  consented  to  the  operation,  and  that  it  had  been 
properly  performed ;  also  that  her  health  had  sustained  no  injury  by  the 
chloroform  or  the  operation,  and  that  most  of  her  symptoms  were  due  to 
hysteria.  Cockburn,  C.  J.,  in  summing  up  the  case,  said,  that  the  two 
charges  or  complaints  were  entirely  distinct  and  different — one  being  for 
an  assault,  and  the  other  for  malpractice.  The  law  was  clear  as  to  both. 
No  surgeon  had  a  right  to  perform  any  operation  against  the  will  of  the 
patient,  so  long  as  the  patient  preserved  consciousness  and  will ;  and  if,  there- 
fore, the  jury  believed  the  plaintiff's  story,  then  she  was  entitled  to  a 
verdict,  although  the  amount  of  the  damages  would  depend  upon  their 
impression  as  to  the  extent  of  the  injury.    Then,  as  to  the  other  ground 
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of  complaint,  the  law  was  equally  clear,  that  every  medical  practitioner 
was  bound  to  bring  a  reasonable  amount  of  skill  and  care  to  the  perform- 
ance of  the  duty  he  undertook.  The  jury  found  for  the  defendant  on 
both  grounds.  This  shows  the  state  of  the  law  in  reference  to  the  re- 
sponsibility of  medical  men  who  undertake  operations  under  chloroform. 

Necessity  for  Operations. — -When  an  operation  is  rendered  necessary  for 
the  maltreatment  of  an  injury,  the  responsibility  of  an  assailant,  if  the 
case  proves  fatal,  ceases.  In  Reg.  v.  Kingshott  (Lewes  Sum.  Ass.,  1858),  it 
was  proved  that  prisoner  and  the  deceased  fought,  and  that  the  prisoner 
bit  the  deceased  severely  on  the  thumb.  According  to  the  medical  evi- 
dence the  wound  would,  in  all  probability,  have  healed  of  itself,  or  with 
some  slight  applications,  but  it  seemed  that  the  deceased  went  to  a  corn- 
leech  in  the  neighbourhood,  and  he  applied  a  salve  to  the  wound,  the  con- 
sequence of  which  was  that  severe  inflammation  ensued.  The  deceased 
then  applied  to  a  regular  practitioner,  who  did  all  that  was  possible  under 
the  circumstances,  but  the  whole  arm  was  in  such  a  condition  that  it  was 
deemed  advisable  to  remove  him  to  the  hospital,  where  his  arm  was  ampu- 
tated, and  he  died  from  the  effects  of  the  operation.  For  the  defence 
it  was  contended  that  the  prisoner  ought  not  to  be  convicted  of  causing- 
the  death  of  the  deceased,  inasmuch  as  it  was  proved  that  the  original 
injury  was  of  a  slight  character,  and  not  at  all  calculated  to  produce- 
a  fatal  result,  and  that  the  deceased  had  conduced  to  his  own  death 
by  suffering  himself  to  be  treated  by  an  ignorant  and  unskilful  person. 
The  judge  held  that  the  charge  of  manslaughter  could  not  be  supported 
upon  the  evidence>  and  he  therefore  directed  the  jury  to  acquit  the 
prisoner. 

By  an  operation  being  absolutely  required,  are  we  to  understand  that  it 
should  be  necessary  to  preserve  life,  i.e.  that  the  wound  would  probably 
prove  fatal  without  it  ?  Bleeding  and  cupping  may  be  necessary  as  part 
of  the  treatment  of  a  wounded  person  ;  but  unless  it  could  be  sworn  that 
this  treatment  was  required,  in  the  judgment  of  the  surgeon,  for  the  pre- 
servation of  life  from  the  injury  inflicted,  it  is  doubtful  whether,  in  the 
event  of  death  occurring  from  these  simple  operations,  the  assailant  would 
be  held  responsible  for  the  fatal  result.  In  1827,  two  persons  were  tried 
in  Bdinburgh,|for  capitally  assaulting  another  by  throwing  sulphuric  acid 
over  him.  (Rex  v.  Macmillan.)  The  death  of  the  deceased  was  clearly 
due  to  inflammation  of  a  vein  and  concomitant  fever,  following  the  opera- 
tion of  bleeding,  Avhich  was  considered  necessary  in  the  treatment  of  the 
case.  It  did  not  appear  that  this  bleeding  was  absolutely  necessary  for 
the  preservation  of  life,  but  merely  for  the  prevention  of  severe  ophthalmia. 
The  charge  of  murder  was  therefore  abandoned,  this  question  of  respon- 
sibility for  the  fatal  result  being  considered  to  involve  too  nice  a  point  to 
ensure  conviction.    ('Ed.  Med.  and  Surg.  Jour.,'  April,  1829,  230.) 

From  cases  hitherto  decided,  it  would  appear  that  the  law  regards  three- 
circumstances  in  death  following  surgical  operations  : — 1st,  the  necessity 
for  the  operation  itself ;  2nd,  the  competency  of  the  operator  ;  and  3rd, 
the  fact  that  the  wound  was  dangerous  and  would  be  likely  to  prove  mortal 
without  it.  A  few  cases  will  serve  to  illustrate  the  view  taken  by  our 
judges  of  this  most  important  question.  In  King  v.  Quain  and  others 
(Limerick  Spring  Ass.,  1836),  Dillon  (the  deceased)  received  a  comminuted 
fracture  of  the  leg,  produced  by  blows  with  a  stick.  He  was  taken  to  an 
hospital,  and  it  was  proposed  to  amputate  the  injured  leg,  but  he  would 
not  consent.  After  some  days  symptoms  of  approaching  mortification 
made  their  appearance.  All  the  surgeons  agreed  that  the  only  chance 
of  saving  life  was  the  immediate  removal  of  the  leg.  The  deceased  then 
gave  his  consent,  and  the  operation  was  skilfully  performed.    The  injury 
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was  inflicted  on  Oct.  10th ;  the  operation  was  not  performed  until  Nov. 
9th,  and  Dillon  died  on  the  19th  (i.e.  ten  days  after  the  operation)  from 
tetanus,  which,  it  was  admitted,  had  resulted  from  the  amputation,  and 
.not  from  the  wounds  inflicted  by  the  prisoners.  For  the  prisoners  it 
was  argued  that  the  deceased  did  not  die  of  the  wounds  as  alleged  in  the 
indictment,  but  from  the  medical  treatment.  On  the  other  side,  it  was 
contended  that  the  injury  to  the  leg  was  causa  causans,  as  the  recovery 
of  the  patient  would  have  been  utterly  hopeless  without  amputation. 
The  judge  held  (the  amputation  being  considered  a  necessary  part  of  the 
patient's  treatment)  that  the  death  of  Dillon,  although  not  proximately, 
was  actually  caused  by  fracture  of  the  leg,  and  so  directed  the  jury,  who 
returned  a  verdict  of  guilty.  The  disputed  point  was  reserved,  and  argued 
before  the  twelve  judges.  In  addition  to  the  arguments  in  support  of  the 
conviction  above  given,  it  was  represented  as  being  laid  down  in  the  books, 
that  if  one  give  a  wound  to  another,  who  neglects  the  cure,  or  is  disorderly, 
and  doth  not  keep  that  rule  which  a  wounded  man  should  do,  yet  if  he  die 
it  is  murder  or  manslaughter ;  because  if  the  wounds  had  not  been  given 
the  man  had  not  died.  (See  case  of  Beg.  v.  Thomas,  ante,  pp.  614,  625.) 
The  exceptional  cases  are  where  death  results  from  the  medical  treatment: 
but  these  are  reducible  to  two  classes  : — 1.  When  the  wound  is  not  in  itself 
mortal,  and  the  treatment  causes  the1  death.  (Bex  v.  Macmillan,  p.  637.) 
And  2ndly,  when  the  death  is  clearly  caused  by  the  treatment,  either  by 
reason  of  its  being  unskilful,  or  not  being  necessary  to  save  life  in  the 
opinion  of  skilful  persons.  (Bex  v.  Macewan,  p.  623.)  The  judges,  with 
one  dissentient,  ruled  the  point  against  the  prisoner.  In  this  case,  the 
three  conditions  requisite  for  responsibility  clearly  existed  :  the  opera- 
tion was  absolutely  necessary  to  save  life — there  was  no  question  as  to  the 
competency  of  the  operator — and  the  wound  would,  according  to  all  surgical 
experience,  have  proved  fatal  without  it.  The  wounded  person  may,  as  in 
the  preceding  case,  have  refused  to  submit  to  an  operation  when  in  the 
judgment  of  a  medical  man  it  was  necessary  to  save  life,  or  he  may  have 
submitted  to  it  when  too  late.  In  Beg.  v.  Draper  (C.  C.  O,  Aug.,  1872), 
the  prisoner,  while  carelessly  driving  a  waggon,  knocked  down  the 
deceased,  and  a  wheel  passed  over  his  left  arm  just  above  the  elbow. 
The  deceased  was  taken  to  the  Royal  Free  Hospital,  when  it  was  proposed 
at  once  to  amputate  the  arm,  but  he,  after  consulting  with  his  friends, 
refused  to  submit  to  the  operation.  The  arm  was  then  dressed  and  put 
into  splints,  and  the  man  was  told  that  his  life  would  be  endangered  if  he 
did  not  permit  his  arm  to  be  amputated.  A  week  later  he  consented  to 
the  operation.  The  arm  was  removed,  but  he  died  of  pyremia,  one  of  the 
secondary  consequences  of  the  operation.  In  the  opinion  of  the  medical 
officers  of  the  hospital  the  man's  life  would  have  been  saved  if  he  had 
allowed  immediate  amputation.  Quain,  J.,  told  the  jury  to  put  out  of 
their  minds  the  question  whether  death  had  ensued  from  the  determination 
of  the  deceased  not  to  have  his  arm  amputated,  as  that  was  a  matter  of 
law,  upon  which,  if  necessary,  he  would  reserve  a  case.  The  question  for 
them  to  consider  was  whether,  owing  to  the  negligence  of  the  prisoner, 
the  deceased  sustained  the  injury  which  led  to  his  death.  The  jury  found 
the  prisoner  guilty. 

In  Beg.  v.  Terrell  (Taunton  Lent.  Ass.,  1847,)  it  was  proved  that  the 
prisoner  had  thrown  a  stone  at  the  deceased,  and  caused  a  fracture  of  the 
skull.  On  a  consultation,  the  medical  practitioner  performed  the  opera- 
tion of  trephining.  The  deceased  rallied,  but  he  died  on  the  19th  day 
after  the  injury  ;  and  it  was  found  that  there  was  an  abscess  in  the  brain. 
The  medical  witnesses  referred  death  to  the  blow,  but  admitted  that  it 
might  have  been  accelerated  by  the  operation.    It  was  contended  in  the 
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defence,  that  although  the  injury  without  the  operation  might  have 
proved  mortal,  yet  that  the  deceased  had  really  died  from  the  medical 
treatment.  Cresswell,  J.,  observed,  that  it  was  admitted  the  wound  was 
mortal,  and  that  the  deceased  might  have  died  in  a  month,  but  that  he 
had  died  in  less  than  a  week  in  consequence  of  the  operation.  The  wound 
being  mortal,  if  that  which  was  done  by  the  surgeon  was  what  he  con- 
sidered right  to  be  adopted,  there  would  be  no  question  raised  upon  this 
point.  The  prisoners  were  convicted.  Competency  for  forming  a  judg- 
ment, or  for  undertaking  an  operation,  implies  on  these  occasions  only 
that  average  skill  and  experience  which  every  legally  qualified  practitioner 
is  presumed  by  law  to  possess ;  and  although  it  is  difficult  to  say  whether 
a  man  would  or  would  not  have  died  under  a  particular  injury  without 
an  operation,  yet  the  law  allows  a  free  exercise  of  judgment,  and  would 
not  act  upon  extraordinary  exceptions. 

Operations  under  a  mistaken  opinion. — It  may  happen  that  the  wound 
is  not  mortal,  and  that,  although  skilfully  performed,  the  operation  was 
not  necessai-y  to  save  life ;  in  other  words,  the  wounded  person  may  have 
died  from  the  immediate  results  of  a  serious  operation,  performed  under 
a  mistaken  view  of  the  case.  It  may  be  alleged  by  a  prisoner's  counsel 
that  the  operation  was  not  necessary  to  save  life,  and  that  the  wounded 
man  might  have  recovered  without  it.  Lieut.  Seton  was  killed  in  the 
Gosport  duel  case  (June,  1845).  (Beg.  v.  Bym,  Hants  Lent  Ass.,  1846.) 
A  tumour  formed  in  the  course  of  the  pistol-shot  wound  received  by  the 
deceased  at  the  lower  part  of  the  abdomen  ;  and  this  was  supposed  by  the 
three  surgeons  in  attendance  on  the  deceased,  to  be  an  aneurismal  enlarge- 
ment from  a  wound  in,  or  injury  to,  the  femoral  artery,  for  which  it  was 
considered  necessary  to  tie  the  external  iliac  artery.  The  patient, died 
from  peritoneal  inflammation  following  the  operation ;  and  on  inspection, 
it  was  found  that  the  tumour  was  formed  by  a  mass  of  coagulated  blood 
poured  out,  not  from  the  femoral  artery,  but  from  one  of  its  superficial  and 
anomalous  branches,  which  was  divided  about  an  inch  below  Poupart's 
ligament,  and  an  inch  from  the  maiu  body  of  the  artery.  There  was  some 
difference  of  opinion  about  the  necessity  for  the  operation,  both  as  to  the 
time  selected  for  its  performance,  and  as  to  its  being  absolutely  requisite 
for  the  preservation  of  life.  One  witness  thought  that  it  was  absolutely 
necessary  to  perform  it  at  the  time  ;  while  another  thought  it  absolutely 
necessary,  under  the  circumstances,  to  save  life.  In  his  evidence  at  the 
trial,  Liston  stated  that  '  the  tying  of  the  iliac  artery  was  necessary,  and 
that  no  other  operation  would  have  been  prudent.'  It  was  proposed  to 
cross-examine  the  medical  witnesses  in  order  to  show  that  the  wound  was 
not  dangerous  to  life,  and  the  operation  not  absolutely  necessary  ;  but 
Erie,  J.,  ruled  that  if  a  dangerous  wound  is  given,  and  the  best  advice 
is  taken,  and  under  that  advice  an  operation  is  performed,  which  is  the 
immediate  cause  of  death,  the  party  giving  the  wound  is  criminally 
responsible. 

The  point  was  reserved,  but  as  the  prisoner  was  acquitted  of  the 
charge,  the  opinion  of  the  judges  was  not  taken.  ('  Law  Times,'  March  21, 
1846,  p.  500.)  The  question  was  subsequently  raised  at  the  trial  of  the 
principal  in  the  duel  (Beg.  v.  Hawkey,  Hants  Sum.  Ass.,  1846),  but 
Piatt,  B.,  decided  in  accordance  with  the  opinion  of  Erie,  J.,  and  Rolfe,  B. 
The  prisoner  was  acquitted.  ('  Law  Times,'  July  25,  1846,  p.  370.)  This 
decision  stops  all  inquiry  respecting  the  necessity  of  an  operation,  leaving 
this  to  the  bona  fide  judgment  of  the  operator — and  it  leaves  undecided,  as 
in  Macmillan's  case  (ante,  p.  637),  the  question  whether  the  operation  was 
or  was  not  necessary  to  save  life.  It  was  decided  in  the  case  of  Bex  v. 
Quain  and  Beg.  v.  Pym,  that  although  the  indictment  alleged  that  the 
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deceased  died  of  the  wound,  while  in  fact  he  died  from  the  results  of  an 
operation,  yet  it  was  good  in  point  of  law. 

A  case  tried  at  the  Cent.  Crim.  Court  (Beg.  v.  Fueling,  1872),  involved 
some  of  the  points  here  raised.  The  prisoner  severely  kicked  the  deceased 
on  the  right  knee.  He  was  able  to  walk  home  with  much  difficulty. 
Disease  set  in,  and  about  ten  months  after  the  violence  amputation  of  the 
leg  was  performed.  Ulceration  of  the  stump  took  place,  and  the  deceased 
died  from  secondary  haemorrhage.  There  was  much  disease  about  the 
leg.  It  was  contended  that  notwithstanding  the  long  period  which  had 
elapsed,  the  deceased  had  died  from  the  unlawful  act  of  the  prisoner. 
For  the  defence  it  was  suggested  that  deceased  had  died  from  an  opera- 
tion which  was  not  necessary  to  the  treatment.  In  addressing  the  jury, 
Channell,  B.,  said,  if  a  man  attack  another  and  certain  results  ensued,  in 
the  course  of  which  the  qualified  and  competent  medical  adviser  who- 
might  be  called  in  took  in  his  discretion  a  step  the  termination  of 
which  was  unsuccessful,  and  which,  perhaps,  in  the  exercise  of  superior 
skill  would  not  have  been  adopted,  that  termination  would  not  save  the 
man  by  whom  the  injury  was  inflicted  from  the  consequences  of  his  act. 
He  added  that  in  this  case  they  had  nothing  to  do  with  the  question 
whether  or  not  the  offender  contemplated  the  result  of  his  act.  The 
prisoner  was  acquitted. 

Fatal  diseases  following  operations. — When  a  wounded  person  is  taken 
to  an  hospital  in  which  gangrene  or  erysipelas  is  prevalent,  and  he  is 
attacked  by  one  of  these  diseases  before  or  after  the  performance  of  an 
operation,  and  dies,  a  prisoner  may  be  held  responsible  for  the  fatal  l'esult. 
It  might  be  contended  that  the  transportation  of  the  wounded  man  to 
such  a  locality  was  not  absolutely  necessaiy  to  the  preservation  of  his 
life,  and  that  he  would  not  then  have  died,  but  for  the  accidental  presence 
of  an  infectious  disease.  This  question  was  raised  in  a  trial  which 
took  place  at  the  Maidstone  Lent  Assizes,  1839.  (Beg.  v.  Oonnel  and 
others.)  The  deceased  was  assaulted  by  a  number  of  soldiers,  and  received 
two  blows  on  his  head  with  a  stick.  The  wound  was  not  of  any  great 
extent,  and  the  deceased  did  not  appear  to  suffer  much  from  it.  Two 
days  afterwards,  he  was  attacked  by  erysipelas  in  the  head  and  face,  and 
he  died  in  about  a  week.  On  inspection,  there  was  no  appearance  of 
organic  disease.  The  surgeon  referred  death  to  erysipelas,  which  was 
prevalent  in  the  hospital  at  the  time  the  deceased  was  brought  in.  The 
man  would  probably  have  recovered  but  for  the  attack  of  erysipelas,  and 
he  did  not  think  that  he  would  have  been  attacked  by  this  disease  but  for 
the  wound.  Erysipelas  was  an  infectious  disease,  and  a  common  conse- 
quence of  wounds  of  the  head.  Upon  this  evidence  the  prisoners  were 
convicted.  In  Beg.  v.  Norris  (Wells  Sum.  Ass.,  1860),  the  deceased,  a 
gamekeeper,  died  from  tetanus  following  amputation  of  the  leg,  rendered 
necessary  by  a  gun-shot  wound  inflicted  by  the  prisoner.  No  attempt 
was  made  to  deny  the  responsibility  of  the  prisoner  for  the  fatal  result. 

Pycemia,  or  the  introduction  of  pus  into  the  blood  by  absorption  or  by 
the  mouths  ef  divided  blood-vessels,  is  another  cause  of  death  which  is 
liable  to  follow  personal  injiiries  and  operations.  The  purulent  matter 
acts  as  a  poison.  Pyaemia  occurs  frequently  when  a  bone  is  involved 
either  in  the  injury  or  as  the  result  of  an  operation.  In  Beg.  v.  Maynard 
(Maidstone  Lent  Ass.,  1862),  involving  a  charge  of  manslaughter  by 
wounding,  the  medical  evidence  was  to  the  effect  that  death  was  caused 
by  pyaemia.  The  medical  witness  must  remember  that  pyaemia  may  arise 
from  causes  totally  irrespective  of  wounds  or  personal  injuries.  ('  Guy's 
Hosp.  Rep.,'  1859,  p.  179.) 

Medical  Besponsibility  in  Operations.  Malapraxis,    This  is  a  very  wide 
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subject,  but  it  can  here  be  only  glanced  at  in  a  few  of  its  leading  features. 
It  was  held  by  Lord  Ellenborough,  that  if  a  person  acting  in  a  medical 
capacity  be  guilty  of  misconduct  arising  either  from  gross  ignorance  or 
criminal  inattention,  by  which  a  patient  dies,  he  is  guilty  of  manslaughter. 
Faults,  such  as  omissions,  or  errors  in  judgment,  to  which  all  are  liable, 
are  not  of  this  amount  of  criminality.  The  same  rule  applies  to  the 
licensed  as  to  the  unlicensed  practitioner  ;  but  it  would  appear,  from 
the  charg-e  of  Williams,  J.  (Winchester  Spring  Ass.,  1847),  that  a  degree 
of  unskilfulness  which  might  lead  to  the  conviction  of  a  licensed,  would 
justify  the  acquittal  of  an  unlicensed  midwife.  This  was  in  the  case  of 
a  midwife,  alleged  to  have  caused  the  death  of  a  woman  on  whom  she  had 
been  called  to  attend.  In  order  to  constitute  this  offence,  it  must  be 
shown  that  the  party  was  guilty  of  criminal  misconduct,  either  arising 
from  gross  ignorance,  want  of  skill,  or  gross  inattention.  With  respect 
to  the  degree  of  want  of  skill,  he  must  say,  that  it  was  not  to  be  expected 
that  a  midwife  who  was  called  in  to  attend  a  person  in  the  humble  class 
of  the  deceased,  a  soldier's  wife,  should  exhibit  what  a  medical  prac- 
titioner would  call  competent  skill.  It  was  enough  if  she  applied  that 
humble  skill  which  in  ordinary  cases  would  lead  to  a  safe  delivery.  She 
was  not  bound  to  have  skill  sufficient  to  meet  peculiar  and  extraordinary 
exigencies,  although  in  the  case  of  a  regular  medical  man  such  skill 
might  be  required. 

Charges  of  manslaughter  have  been  brought  against  medical  practi- 
tioners in  cases  of  midwifery.  In  some  instances  gross  mismanagement 
has  been  proved  ;  the  uterus,  and  even  parts  of  the  viscera  have  been 
torn  away,  and  in  such  cases  convictions  have  followed.  It  is  well  known, 
however,  that  much  difference  of  opinion  exists  among  the  most  eminent 
practitioners  of  midwifery  respecting  the  treatment  to  be  pursued  in 
certain  cases  of  difficulty.  In  the  case  of  Beg.  v.  Dickinson  (Stafford  Lent 
Ass.,  1846),  a  medical  practitioner  was  charged  with  having  caused  the 
death  of  the  deceased  in  her  confinement.  This  appears  to  have  been  a 
case  of  placenta  prsevia :  the  placenta  (after-birth)  was  removed,  but  the 
female  sank  under  the  bleeding  which  followed.  Piatt,  B.,  after  con- 
sulting several  medical  works,  charged  the  jury,  that  if,  in  a  particular 
case,  there  are  two  modes  of  treatment  respecting  the  adoption  of  either 
of  which  men  of  learning  are  equally  divided,  then  no  man  can  be  said 
to  be  '  grossly  ignorant '  in  adopting  a  course  which  has  received  the 
approbation  of  eminent  writers,  and  which  his  own  judgment  sanctions 
and  approves.  The  accused  was  immediately  acquitted.  ('  Med.  Gaz.,' 
vol.  37,  p.  875.)  When  death  is  not  a  result  of  the  medical  treatment, 
an  action  for  damages  may  be  brought  against  the  practitioner  for 
malapraxis. 

The  case  of  Gibbs  v.  Tunaley  (Norfolk  Lent  Ass.,  1845),  is  interesting 
in  relation  to  this  subject.  An  action  was  brought  against  a  surgeon 
for  alleged  negligence  and  want  of  skill  in  treating  an  injury  to  the  foot, 
which  the  plaintiff  had  sustained.  Mortification  took  place,  and  amputa- 
tion was  necessarily  performed.  The  plaintiff  and  his  witnesses  alleged, 
that  the  mortification  was  caused  by  tight  bandaging,  but  the  defendant 
brought  good  medical  evidence  to  show  that  it  was  most  probably  due 
to  the  extensive  violence  from  a  railway  accident.  Parke,  B.,  observed 
in  his  charge,  that  they  (the  jury)  were  not  to  expect  from  a  country 
practitioner  the  same  amount  of  eminent  skill  to  be  met  with  in  large 
towns ;  but  they  had  a  right  to  expect  from  him  the  usual  and  ordinary 
amount  of  skill,  care,  and  attention  which  it  was  only  reasonable  to- 
suppose  he  would  possess  ;  and  if,  in  the  discharge  of  his  duty,  he 
applied  his  professional  skill  and  knowledge  to  the  best  of  his  ability. 
VOL.  i.  2  T 
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then,  however  unfortunate  the  termination  of  the  case,  he  was  not  to  be 
visited  with  an  action  to  mulct  him  for  damages. 

In  the  case  of  Balcer  v.  Lowe  (Queen's  Bench,  Feb.,  1845),  a  medical 
man  brought  an  action  against  the  defendant  for  the  amount  of  his  bill, 
and  the  defence  was  that  he  had  been  unskilfully  and  improperly  treated. 
The  defendant  had  been  attacked  with  senile  gangrene  in  the  toe  ;  the  toe 
was  removed,  but  the  disease  involved  the  foot,  and  amputation  was  again 
performed.  The  plaintiff  had  adopted  a  plan  of  treatment  in  the  first 
instance,  which  it  was  alleged  was  improper.  The  medical  evidence  was 
very  conflicting.  The  plaintiff  brought  two  experienced  witnesses  who 
approved  of  his  treatment,  and  the  jury  returned  a  verdict  for  the  greater 
part  of  the  amount  claimed.  ('Med.  Gaz.,'  vol.  36,  p.  126.)  When  there 
is  such  a  division  of  opinion  among  men  of  equal  experience,  a  practitioner 
has  a  right  to  expect  that  a  verdict  will  be  returned  in  his  favour. 


CHAPTER  45. 

CICATRIZATION  OF  WOUNDS — EVIDENCE  FROM  CICATRICES — CHANGES  IN  AN  INCISED 
WOUND — IS  A  CICATRIX  ALWAYS  A  CONSEQUENCE  OF  A  WOUND  ? — ARE  CICATRICES 
WHEN  ONCE  FORMED  INDELIBLE  ? — CHARACTERS  OF  CICATRICES — IDENTITY 
PROVED  OR  DISPROVED  BY  CICATRICES — COLOURED  CICATRICES — TATTOO  MARKS 

 THE  TICHBORNE    CASE — CICATRICES  FROM   DISEASE  DISTINGUISHED  FROM 

THOSE  OF  WOUNDS — WHEN  WAS  THE  WOUND  INFLICTED  ? — GANGRENE  AND 
PUTREFACTION — CHANGES  IN  CONTUSIONS — HOW  LONG  DID  THE  DECEASED 
SURVIVE  THE  WOUND  ? 

Cicatrization  of  ivounds. — The  period  of  time  at  which  a  particular  wound 
was  inflicted  may  become  a  medico-legal  question,  both  in  relation  to  the 
living  and  the  dead.  The  identity  of  a  person,  and  the  correctness  of  a 
statement  made  by  an  accused  party,  may  be  sometimes  determined  by  an 
examination  of  a  wound  or  its  cicatrix  (scar).  So,  if  a  dead  body  be  found 
with  marks  of  violence  upon  it,  and  evidence  be  adduced  that  the  deceased 
was  maltreated  at  some  particular  period  before  his  death,  it  will  be 
necessary  for  a  practitioner  to  state  whether,  from  the  appearance  of  the 
injuries,  they  could  or  could  not  have  been  inflicted  at  or  about  the  time 
assigned.  A  case  was  tried  {Beg.  v.  Baynon,  Taunton  Spring  Ass.,  1841), 
wherein  evidence  of  this  kind  served  to  disprove  the  statement  made  by 
the  accused.  He  was  charged  with  maliciously  cutting  and  wounding 
the  prosecutrix.  There  was  a  cut  upon  his  thumb,  which  he  accounted  for 
by  saying  it  was  from  an  accident  that  had  occurred  three  weeks  before. 
The  medical  witness  declared,  on  examining  it,  that  it  could  not  have  been 
done  more  than  two  or  three  days,  which  brought  the  period  of  its  infliction 
to  about  the  time  of  the  murderous  assault.    This  led  to  a  conviction. 

An  incised  wound  inflicted  on  the  living  body  gradually  heals  by 
adhesion,  when  no  circumstances  interfere  to  prevent  the  union  of  the 
edges.  For  eight  or  ten  hours  the  edges  remain  bloody,  except  when 
treated  antiseptically— they  then  begin  to  swell,  showing  the  access  of 
inflammation.  If  the  parts  are  not  kept  well  in  contact,  a  secretion 
of  a  serous  liquid  is  poured  out  for  about  thirty-six  or  forty-eight 
hours.  On  the  third  day  this  secretion  acquires  a  purulent  character. 
On  the  fourth  and  fifth  days,  suppuration  is  fully  established,  and  it 
lasts  five,  six,  or  eight  days.  A  fibrous  layer,  which  is  at  first  soft 
and  easily  broken  down,  then  makes  its  appearance  between  the  edges 
of  the  wound :  this  causes  them  gradually  to  unite,  and  thus  is  produced 
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•what  is  termed  a  cicatrix.  Cicatrization  is  complete  about  the  twelfth 
or  fifteenth  day  if  the  wound  is  simple,  of  little  depth  and  width,  and 
affecting  only  parts  endowed  with  great  vitality.  The  length  of  time 
required  for  these  changes  to  ensue  will  depend — 1.  On  the  situation  of 
"the  wound  : — wounds  on  the  legs  are  longer  in  healing  than  those  on  the 
upper  part  of  the  body.  If  a  wound  is  situated  near  a  joint,  so  that  the 
edges  are  continually  separated  by  the  motion  of  the  parts,  cicatrization  is 
retarded.  2.  On  the  extent: — a  deep  or  wide  wound  is  long  in  undergoing 
cicatrization.  Wounds  involving  many  and  different  structures  are  also 
longer  in  healing  than  those  simply  affecting  skin  and  muscles.  3.  On  the 
age  and  health  of  the  wounded  person  : — the  process  of  cicatrization  is  slow 
in  old  persons  as  well  as  in  those  who  are  diseased  and  infirm.  In  an 
incised  wound  the  cicatrix  is  generally  straight  and  regular;  but  it  is 
semilunar  if  the  cut  is  oblique.  It  is  soft,  red,  and  tender  if  cicatrization  is 
recent ;  it  is  hard,  white,  and  firm  if  of  long  standing.  On  compressing 
the  skin  around  an  old  cicatrix,  its  situation  and  form  are  well  marked  by 
the  blood  not  readily  entering  into  it  on  removing  the  pressure.  It  has 
been  said  that  the  cicatrices  of  incised  wounds  are  rectilinear,  but  this  is 
not  always  the  case  ;  in  general,  they  are  more  or  less  elliptical,  being  wider 
in  the  centre  than  at  the  two  ends — this  appears  to  be  due  principally  to 
the  elasticity  of  the  skin  and  the  convexity  of  the  subjacent  parts  ;  thus  it 
is  well  known  that  in  every  wound  on  the  living  body,  the  edges  are  more 
separated  in  the  centre  than  at  the  ends,  and  this  physical  condition 
influences  the  process  of  cicatrization.  When  the  wound  is  in  a  concave 
surface,  or  over  a  part  where  the  skin  is  not  stretched,  as  in  the  armpit  or 
groin,  then  the  cicatrix  may  be  rectilinear,  or  of  equal  width  throughout. 
If  there  is  any  loss  of  substance  in  an  incised  wound,  or  if  the  wound 
is  lacerated  or  contused,  the  cicatrix  will  be  irregular,  and  the  healing 
will  proceed  by  granulation.  The  process  might  then  occupy  five,  six, 
or  eight  weeks,  according  to  circumstances.  When  healed,  the  cicatrix 
"would  be  white,  and  if  there  had  been  a  loss  of  substance  it  would  be 
depressed  and  present  a  puckered  appearance  ;  the  surface  of  the  skin 
would  be  uneven.  (See  Krugelstein  in  Henke's  '  Zeitschrift  der  S.  A.,' 
1844,  b.  2,  s.  75.) 

Is  a  cicatrix  always  a  consequence  of  a  wound  ? — Assuming  that  the  term 
wound  implies  a  breach  of  continuity  affecting  the  substance  of  the  true 
skin  (cutis),  a  cicatrix  is  always  produced  in  the  process  of  healing. 
Slight  punctures  or  incisions  with  a  lancet,  and  even  leech-bites  affecting 
only  the  surface  of  the  cutis,  may  leave  no  trace  after  a  few  weeks  or 
months.  In  an  even  cut  made  by  a  very  sharp  instrument,  especially  if  it 
is  in  the  direction  of  the  fibres  of  subjacent  muscles  and  the  parts  are  kept 
in  close  contact,  the  cicatrix  is  even,  linear,  and  sometimes  so  small  as  to 
be  scarcely  perceptible ;  and  if  the  skin  is  white,  it  may  be  easily  over- 
looked. Wounds  of  this  kind  are  not,  however,  commonly  the  subject  of 
medico-legal  inquiry.  If,  on  examining  a  part,  where  at  some  previous 
time  a  stab,  cut,  or  burn  involving  the  cutis,  is  alleged  to  have  been 
inflicted,  we  find  no  mark  or  cicatrix,  it  is  fair  to  assume  that  the  allega- 
tion is  false,  and  that  no  wound  has  been  inflicted,  making  due  allowance 
for  the  fact  that  mere  abrasions  of  the  cuticle,  or  very  slight  punctures 
and  incisions,  often  heal  without  leaving  any  well-marked  cicatrices. 

Is  a  cicatrix,  wlien  once  formed,  ever  removed  or  so  altered  by  time  as  to 
be  no  longer  recognizable  ? — This  is  a  question  which  sometimes  presents 
itself  to  a  medical  jurist,  both  in  civil  and  criminal  proceedings.  When 
a  cicatrix  has  been  produced  by  the  healing  of  a  wound  involving  a  loss  of 
substance  in  the  cutis  or  true  skin,  it  is  permanent.  In  wounds  involving 
*he  whole  substance  of  the  skin,  the  cicatrir  which  is  once  formed  does 
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not  disappear,  although  it  may  undergo  some  changes  and  become  less 
distinct  in  after-life.  Wounds  which  heal  by  suppuration  and  granulation 
generally  leave  behind  them  cicatrices  which  remain  for  life.  The  marks 
arising  from  the  pustules  of  vaccination,  small-pox,  herpes  zoster,  and  those 
produced  by  setons  and  issues,  leave  cicatrices  usually  recognizable  at  any 
period.  In  an  early  stage  a  cicatrix  is  soft  and  redder  than  the  surround- 
ing skin,  but  after  some  months  or  years  it  becomes  white,  hard,  smooth, 
and  shining.  The  time  required  for  these  changes  to  take  place  cannot 
be  defined.  In  one  person  they  may  take  place  in  a  few  months,  and  in 
another  only  after  some  years.  The  tissue  of  which  an  old  cicatrix  is 
formed,  is  different  from  that  of  the  skin  ;  it  is  harder,  contains  less  blood, 
and  is  destitute  of  any  coloured  pigment,  so  that  its  whiteness,  which  is 
remarkable  on  the  cicatrized  skin  of  a  negro,  is  retained  through  life.  If 
any  cicatrices  wrere  easily  obliterated,  it  would  be  those  which  are  even 
and  regular — the  results  of  incised  wounds  by  sharp  instruments ;  but 
small  cicatrices  of  this  kind  may  retain  their  characters  unchanged  for 
twenty-five  years.  According  to  the  observations  of  Dupuytren  and- 
Delpech,  the  substance  of  a  cicatrix  is  not  converted  into  true  skin — it 
never  acquires  a  rete  mucosum,  i.e.  the  membrane  which  gives  colour  to 
the  skin.  Although  this  is  generally  true  of  incised  and  punctured  wounds,, 
yet  contused  and  lacerated  wounds  on  the  legs  of  persons  advanced  in  life, 
frequently  present  a  brown  discoloration,  from  the  deposit  of  a  brown 
pigment.  In  the  cicatrices  of  lacerated  and  contused  wounds,  the  form  of 
the  weapon  with  which  the  wound  was  inflicted  is  sometimes  indicated. 
It  is  not,  however,  easy  to  distinguish  the  cicatrix  of  a  stab  of  old  date 
from  that  produced  by  a  pistol-bullet  fired  from  a  distance.  In  both  cases 
the  edges  may  be  rounded  and  irregular,  and  the  cicatrix  puckered,  unless 
the  stab  has  been  produced  by  a  broad-bladed  weapon.  If  no  mark  of 
cutting  can  be  perceived  within  a  few  months  of  the  period  at  which  a 
severe  wound  is  alleged  to  have  been  inflicted,  it  is  reasonable  to  infer  that 
there  has  been  some  mistake,  or  that  the  circumstances  have  been  greatly 
exaggerated. 

A  case  in  which  this  question  was  raised,  was  referred  to  the  author  under 
the  following  circumstances.  (Beg.  v.  Reed  and  Donelan,  Chelmsford  Spring- 
Ass.,  1842.)  The  medical  evidence  was  to  the  effect,  that  'there  was  a 
wound  on  the  nose  of  the  prosecutrix,  apparently  inflicted  by  some  sharp 
instrument,  and  the  bridge  of  the  nose  was  broken  down.  The  weapon 
had  entered  half  an  inch,  and  had  caused  profuse  bleeding.  The  wound 
was  so  deep  that  if  it  had  entered  a  little  higher  up  in  the  eye,  it  might 
have  caused  death.'  In  the  defence  it  was  urged  that  no  weapon  had  been 
used  ;  and  that  although  the  male  prisoner  had  struck  the  prosecutrix  a 
blow,  the  female  prisoner  had  taken  no  share  in  the  assault.  It  does  not 
appear  that  any  medical  evidence  was  called  to  show  in  what  state  the 
prosecutrix  was  at  the  time  of  the  trial.  It  was  assumed  that  a  weajjon 
must  have  been  used,  and  the  prisoners  were  convicted,  the  one  of  stabbing, 
and  the  other  of  aiding  and  abetting.  About  six  months  after  the  alleged 
stabbing,  and  some  weeks  after  the  prisoners  had  been  convicted  and 
sentenced  to  punishment,  the  face  of  the  prosecutrix  was  examined  by  two 
surgeons  (one  of  them  a  practitioner  of  twenty-eight  years' standing),  and. 
they  both  deposed  that  there  was  no  mark  of  a  cicatrix  from  a  stab,  of. 
fracture  of  the  nose,  or  of  any  personal  injury  wrhatever.  Other  surgeons 
were  requested  to  examine  the  face  of  the  proseratrix,  but  this  she  declined 
to  permit;  and  as  there  was  no  power  to  compel  her,  the  medical  facts 
of  the  case  were  referred  to  Quain,  Guthrie,  Key,  and  the  author.  The 
evidence  of  the  surgeons  at  the  trial  was  laid  before  them,  with  the  state- 
ments of  the  two  surgeons  who  subsequently  examined  the  prosecutrix.. 
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They  all  agreed  that  if  such,  a  wound  as  that  described  in  the  medical 
•evidence  had  been  inflicted,  there  would  have  been  a  visible  scar  and  a 
ridge  or  prominence  indicative  of  the  situation  where  the  bridge  of  the 
nose  was  stated  to  have  been  broken  ;  and  as  no  such  marks  could  be  per- 
ceived by  two  well-informed  surgeons,  they  considered  it  improbable  either 
that  such  a  wound  as  that  described  could  have  been  inflicted,  or  that 
a  weapon  could  have  been  used  in  the  assault.  The  medical  question 
really  to  be  decided  was — could  all  traces  of  the  cicatrix  of  such  a  wound 
as  that  above  described  be  effaced  in  a  period  of  six  months,  or  even  during 
the  life  of  a  person  ?  Either  the  wound  must  have  been  misdescribed,  or 
some  marks  of  its  past  existence  in  the  form  of  a  cicatrix  would  have  been 
found. 

Characters  of  cicatrices.  Their  age  or  date.- — It  is  important  to  observe 
that  all  cicatrices  are  of  smaller  size  than  the  original  wound,  for  there  is 
a  contraction  of  the  skin  during  the  process  of  healing.  This  is  especially 
noticed  with  regard  to  the  cicatrix  of  a  stab,  which  is  frequently  of  a 
triangular  form.  A  recent  stab,  owing  to  the  elasticity  of  the  skin,  is 
•smaller  than  the  weapon ;  and  the  resulting  cicatrix  is  always  smaller 
than  the  wound.  Hence  it  is  difficult  to  judge  of  the  size  of  the  stabbing 
instrument  from  an  examination  of  an  old  cicatrix.  Cicatrices  arising 
from  a  loss  of  substance  in  the  cutis,  or  true  skin,  are  usually  indicated  by 
a  depression.  In  gun-shot  wounds,  if  the  projectile  has  been  fired  from 
a  distance,  the  cicatrix  is  of  smaller  dimensions  than  the  ball.  It  represents 
a  disk  depressed  in  the  centre,  and  attached  to  the  parts  beneath,  while 
the  skin  is  in  a  state  of  tension  from  the  centre  to  the  circumference.  The 
amount  of  depression  is  great  in  proportion  to  the  quantity  of  loose  cellular 
membrane  beneath.  If  the  bullet  has  been  fired  near  to  the  body,  the 
cicatrix  is  large,  deep,  and  very  irregular.  In  this  case  there  may  be  the 
bluish  marks  of  tattooing  from  the  gunpowder  carried  into  the  skin.  If 
the  projectile  has  made  two  apertures,  the  aperture  of  exit  is  usually  known 
by  the  greater  size  and  irregularity  of  the  cicatrix.  (See  'Ed.  Month.  Jour.,' 
1854,  10,  370.)  As  the  age  of  a  cicatrix  increases,  it  becomes  smaller, 
thicker,  whiter,  more  shining,  and  less  sensitive.  It  is  fibrous  in  structure, 
dense,  and  without  sebaceous  follicles,  adipose  cells,  or  hairs. 

There  are  no  appearances  in  an  old  cicatrix  which  will  allow  us  to  fix 
the  date- at  which  the  wound  leading  to  its  production  was  inflicted,  and  it 
is  often  very  difficult  to  say  how  or  by  what  means  it  was  inflicted.  If  the 
person  is  living,  he  may  give  a  description  of  the  injury  and  the  date  of  its 
.production,  consistent  or  inconsistent  with  the  appearances  presented.  As 
Casper  remarks  (' Gerichtl.  Med.,'  1,  115),  it  requires  more  than  two, 
three,  or  four  weeks  to  produce  the  hard  white  shining  appearance  of  an 
old  cicatrix ;  but  when  it  has  once  acquired  these  characters,  there  are  no 
medical  data  for  enabling  us  to  determine  whether  the  injury  was  inflicted 
two,  three,  or  even  ten  years  before.  After  the  lapse  of  six  weeks,  during 
which  a  cicatrix  usually  has  a  bluish  hue,  the  scar  acquires  its  permanent 
characters ;  and  it  is  then  quite  impossible  to  say  how  long  a  period  has 
elapsed  since  the  infliction  of  the  wound.  A  proper  attention  to  the 
number,  situation,  and  appearances  presented  by  cicatrices  on  the  living  or 
dead  body,  will,  however,  sometimes  enable  a  medical  witness  to  establish 
or  disprove  the  identity  of  persons. 

Cicatrices  from  wounds  or  disease.  Imputed. — Cicatrices  may  be  im- 
puted. It  is  rare  to  hear  of  frauds  of  this  description  :  the  wound  must  be 
made  in  anticipation  at  a  long  date  in  order  to  give  the  appearance  of  an 
•old  cicatrix.  It  is  likely  that  an  impostor  may  seek  to  gain  his  object  by 
attributing  the  cicatrices  of  wounds  accidentally  received  to  other  causes, 
or  by  ascribing  cicatrices  which  have  resulted  from  disease,  to  some  par- 
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ticular  cause  occurring  in  early  life.  By  a  remarkable  coincidence  two 
persons  may  have  cicatrices  on  or  about  the  same  part  of  the  body,  produced 
by  cuts,  punctures,  or  abscesses  in  early  life ;  and  serious  mistakes  may 
be  made  under  these  circumstances.  In  1794,  a  man  named  Lesurgues 
was  convicted  and  executed  for  murder.  There  were  doubts  at  the  time 
as  to  his  identity,  and  strong  exertions  were  made  to  save  his  life.  Soon 
after  his  execution  the  real  murderer  was  discovered,  between  whom  and 
Lesurgues,  who  had  had  no  hand  or  part  in  the  crime,  there  existed  a 
wonderful  resemblance  in  stature,  complexion,  and  features.  But  the  most 
extraordinary  part  of  the  case  was  that  Lesurgues,  like  the  real  criminal, 
had  a  cicatrix  or  scar  on  the  forehead,  and  another  on  the  hand  ;  and  there 
is  no  doubt  that  these  points  of  resemblance,  which  upon  a  proper  scientific 
examination  might  have  been  proved  to  be  really  different,  became  the 
turning-point  of  the  case  and  led  to  the  conviction  of  an  innocent  person. 

On  the  other  hand,  an  impostor,  with  old  scars  upon  his  person,  may 
make  use  of  them  as  j)roof s  of  identity.  Such  scars  may  exist :  they  may 
be  clearly  proved  to  be  of  old  date,  and  they  may  be  assigned  to  causes 
which  cannot  be  disproved  except  by  a  close  medical  examination.  The- 
scars  may  have  arisen  from  scrofulous  ulcers  or  abscesses,  in  which  case  it 
would  not  be  difficult  to  distinguish  them  from  the  cicatrices  of  wounds. 
In  the  case  of  Smyth  v.  Smyth  (Gloucester  Sum.  Ass.,  1853),  the  plaintiff 
claimed  to  be  the  rightful  heir  to  certain  estates  held  by  the  defendants. 
He  based  his  claim  upon  certain  deeds  (alleged  by  the  defendants  to  have 
been  forged),  in  which  it  was  stated  that  the  lost  heir  to  these  estates 
would  be  known  by  certain  marks  on  his  right  hand  and  wrist,  suggested 
to  have  been  received  at  the  time  of  his  birth,  in  1797,  by  reason  of  his 
having  been  brought  into  the  world  with  instruments.  It  was  one  of  the 
curious  features  of  this  extraordinary  case  of  imposture  that  no  medical- 
opinion  was  taken  or  required  by  the  claimant  on  the  probable  nature  and 
origin  of  these  marks.  When  requested  at  the  trial  to  show  his  hand  to 
the  jury,  the  mark  had  the  appearance  of  a  puckered  cicatrix  from  a 
scrofulous  ulcer  near  the  wrist.  Similar  marks  from  scrofulous  sores  were 
seen  upon  his  neck.  His  statements  regarding  himself,  and  the  circum- 
stances on  which  he  based  his  claim,  were  so  improbable  and  contradictory 
that  the  case  speedily  broke  down.  A  question  of  this  kind  may  occa- 
sionally present  some  difficulty,  but  a  close  examination  of  the  cicatrix, 
with  a  consideration  of  the  statement  of  the  person  on  its  mode  of  produc- 
tion, will  enable  a  practitioner  to  arrive  at  a  satisfactory  conclusion  respect- 
ing its  origin.  Scrofulous  ulcers  are  generally  observed  to  leave  irregular 
and  deeply  furrowed  cicatrices,  with  smooth  depressions,  surrounded  by 
hard  and  uneven  margins.  According  to  Schneider,  the  scorbutic  cicatrix 
is  dark,  bluish-red  in  colour,  soft  to  the  touch,  somewhat  raised,  and  rather 
painful ;  in  the  course  of  time  it  becomes  flatter,  of  a  reddish-brown  colour, 
very  thin,  and  easily  injured.  Syphilitic  cicatrices  are  usually  character- 
ized by  great  loss  of  substance :  they  approximate  the  margins  of  deep 
ulcers  before  their  granulations  have  had  time  to  reach  the  surface.  Glan- 
dular cicatrices  are  irregularly  tumefied,  generally  deep,  hard,  and  of  a 
reddish-brown  colour.  These  varieties  cannot  easily  be  mistaken  for  the 
cicatrices  of  wounds  ;  but  it  is  not  so  easy  to  distinguish  them  from  each 
other.  The  form  and  shape  of  the  cicatrix  depend  less  on  the  cause  pro- 
ducing it  than  on  its  anatomical  position.  The  elasticity  of  the  skin,  the 
looseness  or  density  of  the  cellular  tissue  beneath,  the  depression  or  con- 
vexity of  the  surface  and  the  tension  of  the  muscles,  are  conditions  which 
will  modify  the  form  of  the  ulcer  as  well  as  the  cicatrix  proceeding  from  it. 
('Ann.  d'flyg.,'  1840,  1,  430.)  An  expert  can  seldom  do  more  than  dis- 
tinguish the  cicatrices  of  ulcers  arising  from  morbid  causes,  from  those 
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which  have  resulted  from  violence.  Cicatrices  in  the  inguinal  regions  raise 
a  presumption  that  they  are  of  syphilitic  origin,  but  it  is  impossible  to  say 
that  they  may  not  have  been  derived  from  simple  abscesses.  The  old 
cicatrices  of  scrofulous  nlcers  have  some  resemblance  to  those  produced  by 
hre-arms,  but  it  may  be  presumed  that  they  are  of  scrofulous  origin  when 
they  are  situated  in  the  region  of  the  neck,  below  the  jaw,  or  in  the  course 
of  the  parotid  gland,  especially  when  there  is  any  enlargement  of  the 
neighbouring  glands.  A  puckered  and  folded  state  of  the  skin  around 
the  cicatrix  would  confirm  this  opinion. 

Evidence  from  cicatrices. — The  identity  of  a  person  may  depend  on  the 
presence  or  absence  of  cicatrices.  At  the  celebrated  second  Tichborne  trial 
(Beg.  v.  Castro,  Q.  B.,  1873),  the  possibility  of  the  disappearance  of  scars 
was  made  a  matter  of  great  importance  as  bearing  npon  identity.  Roger 
Tichborne,  the  missing  baronet,  whilst  on  board  the  ship  Pauline  met 
with  an  accident  by  which  a  fish-hook  passed  through  one  eyelid,  and 
had  to  be  pulled  through  and  out ;  and  it  was  truly  alleged  that  such  a 
wound  would  leave  a  scar,  and  that  this  would  probably  be  indelible.  He 
had  also  been  bled,  an  operation  which  usually  leaves  indelible  scars.  It 
was  also  certain  that,  when  a  lad,  Roger  had  either  an  issue  or  seton  on  his 
left  arm.  According  to  the  prosecution  it  was  an  issue,  and  was  kept  open 
by  a  pea.  According  to  the  defence  it  was  a  seton  (p.  648).  On  the 
defendant's  arm  there  was  the  mark  neither  of  an  issue  nor  of  a  seton. 
Moreover,  there  was  no  scar  on  the  eyelid  such  as  would  have  been  pro- 
duced by  the  fish-hook.  Further,  Roger  had  his  temporal  vein  opened 
when  a  young  man ;  and  there  was  no  scar  on  the  defendant's  temples. 
Although  it  must  be  admitted  that  a  venesection  mark  may  disappear  in 
the  course  of  time,  it  is  in  the  highest  degree  improbable  that  several 
cicatrices  such  as  have  been  described  would  all  disappear.  The  defendant 
was  convicted  of  the  attempted  imposture ;  or  rather  of  perjury,  in  swear- 
ing at  the  first  (civil)  trial  that  he  was  the  veritable  Sir  Roger  Tichborne. 
In  the  former  case  a  medical  jurist  may  be  required  to  give  an  opinion  on 
the  cause  and  date  of  their  production,  and  in  the  latter  he  may  be  required 
to  say  whether,  assuming  them  to  have  once  existed,  they  could  have  dis- 
appeared, either  from  natural  causes  or  from  chemical  or  other  means 
employed  to  obliterate  them.  In  some  countries  it  is  the  custom  to  brand 
convicts,  and  the  cicatrix  from  the  brand-mark — a  letter  burnt  into  the 
skin — is  regarded  as  the  strongest  proof  of  identity.  In  1828  a  man,  D., 
was  convicted  of  forgery  and  condemned  to  the  galleys  for  ten  years  by  the 
Criminal  Court  of  Brabant.  After  a  short  imprisonment  he  was  set  free, 
on  the  condition  that  he  left  the  country  and  never  returned.  Before 
his  liberation  he  was  examined  by  Vandelaer,  a  medical  jurist,  and  he 
observed  that  there  was  upon  his  arm  a  cicatrix,  or  '  indelible '  mark  like 
that  produced  by  branding.  D.  went  to  France,  and  in  1846  committed 
forgery  and  fled  the  country.  The  French  Government,  having  reason  to 
suspect  that  the  accused  had  escaped,  and  was  then  living  at  Brussels  under 
the  name  of  H.  B.,  demanded  his  extradition.  H.  B.  was  arrested,  but  he 
denied  that  he  was  the  person  sought  for  (D.),  who  had  received  the  con- 
ditional pardon  in  Belgium  in  1828.  The  question  of  his  identity  was 
brought  before  the  Court  of  Assizes  at  Brabant.  The  accused  persisted  in 
his  denial  that  he  was  the  man  who  had  been  condemned  by  the  Brabant 
Court  for  forgery  eighteen  years  before.  Several  officials  of  the  prison  in 
which  D.  had  been  confined  at  that  date  came  forward,  and  deposed  that 
there  was  a  strong  resemblance  in  the  person  now  charged  to  the  former 
prisoner,  but  they  declined  to  testily  on  oath  that  he  was  the  same  man. 
Vandelaer  was  then  required  to  state  whether  he  could  detect  on  the  arm 
of  the  accused  H.  B.  the  mark,  or  scar,  which  he  had  seen  on  the 
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arni  of  D.  in  1828.  He  deposed  that  there  was  no  mark  of  a  brand  on 
the  accused,  but  at  the  same  time  he  gave  his  opinion  that  the  absence 
of  such  a  mark  was  not  a  proof  of  the  non-identity  of  the  accused  with 
D.  He  assigned  as  sufficient  reasons  for  its  disappearance  the  length  of 
time  which  had  elapsed,  and  the  probable  use  of  some  artificial  means  to 
cause  its  removal.  Vandelaer  admitted  that  the  mark  which  he  saw  on 
the  arm  in  1828  had  been  produced  by  a  red-hot  iron,  and  he  thought 
that  such  a  mark  might  be  partially  obliterated  by  time.  Lebeau  and 
Limanges,  who  were  also  called  as  experts,  denied  the  accuracy  of  this  con- 
clusion. Owing  to  this  difference  of  opinion,  the  Court  required  reports 
from  the  physicians  of  the  prisons  of  Vilvorde  and  Gand.  They  agreed 
with  Vandelaer  that  a  scar  or  cicatrix  made  on  the  shoulder  with  red- 
hot  iron  might  disappear  after  a  certain  lapse  of  time,  and  by  the  aid  of 
certain  means  known  to  convicts.  They  were  therefore  not  surprised  to 
learn  that  such  a  mark,  seen  in  1828,  was  no  longer  visible  in  1846.  Upon 
this  the  Court  decided  that  the  identity  of  the  prisoner  was  proved. 
('  Gaz.  Med.,'  Mars,  1847.) 

It  will  be  seen  that  the  medical  evidence  of  identity  was  here  made  to 
rest  upon  the  possible  disappearance  of  a  mark  from  branding  with  a  red- 
hot  iron,  after  the  lapse  of  eighteen  years,  without  leaving  the  slightest 
trace  of  its  existence.  This  is  contrary  to  experience,  and  the  reasons 
assigned  by  the  assessors  are  unsatisfactory.  Instead  of  furnishing  any 
facts  to  show  that  such  cicatrices  from  red-hot  iron  had  disappeared  within 
their  knowledge,  they  relied  upon  the  statement  of  one  convict  that  he  had 
been  branded  on  both  shoulders,  and  the  marks  had  disappeared,  and  upon 
the  averment  of  another  that  he  had  caused  the  cicatrix  to  disappear  by  the 
application  of  a  red  herring  to  the  burnt  part.  It  would  have  been  a  more 
prudent  course  to  state  that  there  was  a  Avant  of  proof  of  identity  from 
physical  marks.  The  man,  D.,  may  have  been  the  same  as  II.  B.,  but  this 
was  certainly  not  proved  by  this  negative  medical  evidence. 

The  cicatrix  left  by  an  issue  ought  not  to  be  mistaken  for  a  cicatrix 
caused  by  a  seton.  In  the  first  place,  it  is  single,  depressed  below  the  level 
of  the  skin,  and  rounded  in  its  margin ;  and,  as  in  all  cases  in  which  the 
cutis  is  destroyed,  it  remains  indelible.  It  is  impossible  by  any  process  to 
restore  to  the  skin  its  uniformity  of  surface.  A  seton  leaves  two  cicatrices 
and  a  hard  band  of  lymph  between  the  two. 

The  cicatrices  left  as  a  result  of  the  application  of  the  true  vaccine 
lymph  have  an  irregular  honeycombed  appearance  with  white  streaks,  and 
are  slightly  depressed  below  the  level  of  the  surrounding  skin.  The  spurious 
vaccine  mark  is  of  a  reddish  colour,  not  depressed,  and  not  presenting  the 
honeycombed  appearance  and  white  streaks  of  the  cicatrix  of  the  true 
pustule.  The  scars  produced  by  small-pox  are  in  the  form  of  deep  depres- 
sions, showing  a  complete  destruction  of  the  cutis. 

The  cicatrices  of  wounds  from  the  performance  of  surgical  operations  are 
commonly  well  indicated  by  their  regular  form  and  their  situation.  They 
may  present  the  characters  of  punctured  or  incised  wounds,  or  of  a  division 
of  parts  for  the  removal  of  tumours.  The  cicatrices  are  commonly  marked 
by  great  regularity.  The  identity  of  a  living  person,  or  of  a  dead  body, 
may  be  proved  by  the  existence  of  a  cicatrix  which  has  been  the  result  of 
a  surgical  operation.  Such  cicatrices,  when  they  have  involved  the  true 
skin,  do  not  disappear. 

At  the  Cent.  Crim.  Court  in  1834,  Carpue  was  able  to  rescue  a  man, 
who  was  wrongly  charged  with  being  a  convict  and  with  having  unlawfully 
returned  from  transportation.  A  certificate  was  produced,  dated  in  1817, 
of  the  conviction  of  a  person,  alleged  to  be  the  prisoner,  under  the  name 
of  Stuart.   The  governor  of  the  gaol  in  which  Stuart  was  confined  believed 
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the  prisoner  to  be  the  person  who  was  then  in  his  custody.  The  guard 
■of  the  hulks  to  which  Stuart  was  consigned  from  the  gaol,  swore  most 
positively  that  the  prisoner  was  the  man,  but  he  admitted  that  the  prisoner 
Stuart,  who  was  in  his  custody  in  1817,  had  a  wen  on  his  left  hand  ; 
and  so  well  marked  was  this,  that  it  formed  apart  of  his  description  in  the 
books  of  the  convict  hulk.  The  prisoner  said  his  name  was  Stipler :  he 
denied  that  he  was  the  person  named  Stuart,  but  from  the  lapse  of  years 
he  was  unable  to  bring  forward  any  evidence.  Carpue,  who  happened 
accidentally  to  be  present  in  court,  deposed  that  it  was  impossible  to 
■aemove  such  a  wen  as  had  been  described  -without  leaving  a  mark  or  bicatrix. 
Both  hands  of  the  prisoner  were  then  examined,  but  no  wen,  nor  any 
mark  of  a  wen  having  been  removed  by  a  surgical  operation,  was  found. 
The  prisoner  was  acquitted. 

A  man  may  allege,  in  proof  of  his  identity,  that  at  a  former  period  of 
his  life  he  was  bled  in  the  arm,  foot,  or  temporal  artery,  that  he  had  under- 
gone cupping,  or  that  he  had  had  a  seton  or  issue  in  his  arm.  The  simple 
■  questions  for  a  medical  witness  will  then  be— are  the  marks  of  bleeding  or 
cupping  present  ?  Are  they  visible  in  the  situations  in  which  such  opera- 
tions are  usually  performed  ?  And  if  present,  are  they  such  cicatrices  as 
would  be  likely  to  result  from  the  alleged  operations  P  If  not  visible  at 
the  time  of  examination,  is  it,  or  is  it  not,  probable  that  they  may  have 
■spontaneously  disappeared  by  lapse  of  time  ?  These  simple  questions  may 
carry  with  them  momentous  issues,  either  in  a  civil  or  a  criminal  case. 
With  regard  to  cupping,  when  the  operation  is  properly  performed,  the 
■numerous  small  and  slightly  elliptical  cicatrices  are  well  indicated  by  their 
whiteness  and  symmetrical  position.  The  cicatrix  left  by  the  use  of  the 
lancet  in  bleeding  from  a  vein  in  the  arm  or  foot,  is  similar  to  that  of 
cupping — white,  linear,  slightly  elliptical,  with  its  length  in  the  direction 
-of  the  vessel,  and  not  across  it.  Fifty  years  ago,  bleeding  was  a  frequent 
operation,  the  same  person  requiring  to  be  bled  at  spring  and  fall.  The 
cicatrix  that  resulted  was  always  perceptible  ;  in  some  instances,  when  the 
person  had  been  bled  in  or  near  the  same  part  of  the  vein,  a  hard  or 
knotted  Avhite  cicatrix  was  produced,  raised  above  the  level  of  the  skin. 
There  is  reason  to  believe  that  such  a  mark,  involving  as  it  does  the  whole 
■cutis,  very  rarely  disappears.  Beck  quotes  the  case  of  a  child,  which 
had  been  bled  in  the  right  arm  when  sixteen  months  old.  When  nearly 
four  years  old  the  child  was  lost,  and  two  years  subsequently,  the  god- 
mother, seeing  two  boys  pass,  was  struck  with  the  voice  of  one  of  them  ; 
she  called  him  to  her,  and  was  convinced  that  it  was  her  lost  godson.  The 
identity  was  also  considered  to  be  proved  by  the  discovery  of  a  cicatrix 
from  bleeding  in  the  right  arm,  and  a  cicatrix  from  an  abscess  in  the  left 
knee,  both  of  which  were  present  in  the  lost  child,  and  also  in  the  one  that 
was  found.  The  latter,  however,  had  upon  his  body  marks  of  the  small- 
pox, while  no  marks  of  this  kind  were  on  the  body  of  the  former.  The 
child  was  claimed  by  a  widow  (Labrie),  and  many  witnesses  deposed  that 
it  was  really  her  son.  The  Court  decided  in  her  favour,  chiefly  on  the 
ground  that  the  lost  child  was  not  marked  with  the  small-pox.  ('Med. 
Jur*.,'  vol.  i.  p.  655.)  It  was  admitted  that  this  child  had,  on  the  arm  and 
knee,  cicatrices  similar  to  those  which  Avere  known  to  exist  in  the  one 
that  was  missing  ;  and  had  the  medical  witnesses  agreed  about  the  causes 
of  them,  it  is  probable  that  the  decision  would  have  been  different.  The 
■cicatrix  on  the  knee  was  ascribed  to  the  use  of  caustics  by  some  of  the 
surgeons,  and  to  a  slight  tumour  or  abrasion  by  others.  The  widow 
Labrie  admitted  that  her  child  had  never  been  bled  in  the  arm,  while  the 
missing  child  had  certainly  undergone  this  operation  ;  but  on  the  question 
>of  the  presence  of  a  cicatrix  from  bleeding,  there  was  a  conflict  of  medical 
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opinion.  Three  surgeons  examined  the  cicatrix,  and  declared  that  it  had 
been  made  with  a  sharp  instrument.  Others  deposed  that  it  was  not  a 
cicatrix  from  bleeding,  but  from  the  opening  of  an  abscess.  As  the  child 
had  been  missing  two  years,  it  might  have  had  small-pox  in  the  meantime. 

According  to  Casper,  the  cicatrix  left  by  venesection  may  sometimes 
disappear,  although  he  adduces  no  fact  in  proof  of  this  ('  Ger.  Med.,'  vol. 
1,  p.  113)  :  ordinary  surgical  experience  is  against  it.  Devergie  states  that 
every  wound  which  involves  the  thickness  of  the  skin,  leaves  a  cicatrix 
which  is  indelible.  ('Med.  Leg.,'  vol.  ii.  p.  217.)  According  to  him,  it 
may  become  less  distinct  by  time,  but  never  disappears.  (See  lieg.  v*. 
Castro,  p.  647.) 

Independently  of  cicatrices  from  local  injury,  these  cases  of  identity 
may  present  other  physical  signs,  such  as  moles,  ncevi,  and  other  con- 
genital defects  to  which  ordinary  witnesses  may  be  able  to  testify.  There 
can  be  no  fallacy  of  memory  touching  the  form,  size,  and  position  of 
such  marks,  and  they  differ  from  cicatrices  in  this,  that  they  cannot  be 
artificially  imitated.  They  may,  it  is  true,  be  removed,  but  only  by  actual 
cautery  or  caustic  applications.  If  thus  removed,  a  cicatrix  is  left  which 
is  indelible.  A  case  is  reported  by  Beck  in  which  a  girl,  Salome  Midler, 
had  been  sold  as  a  slave,  but  her  identity  as  the  child  of  German  parents 
was  proved  after  fifteen  years,  by  two  marks  resembling  moles,  about  the 
size  of  coffee-grains,  on  the  inside  of  the  thighs.  They  were  proved  to 
have  existed  in  the  child,  and  to  exist  in  the  same  parts  of  the  body  of  the 
girl  eighteen  years  afterwards.  After  much  litigation  she  was,  upon  this 
evidence,  pronounced  to  be  a  free  woman.    ('  Med.  Jur.,'  vol.  i.  p.  662.) 

Coloured  cicatrices.  Tattoo-marks. — Small  punctured  wounds  made 
into  the  true  skin  with  needles  dipped  in  colouring  matter,  leave  marks 
which  may  or  may  not  be  indelible,  according  to  the  mode  in  which  the 
operation  is  performed.  The  subject  of  tattooing  has  been  noticed  by 
medical  jurists.  It  has  been  made  use  of  as  evidence  in  cases  of  disputed 
identity.  (Tardieu,  '  Ann.  d'Hyg.,'  1855,  1,  171  ;  Horteloup,  Ibid.,  1870, 
vol.  2,  p.  440  ;  and  Casper's  '  Ger.  Med.,'  vol.  1,  p.  115.)  The  colours 
commonly  employed  in  tattooing  are  indigo,  charcoal  (gunpowder),  China- 
ink,  and  vermilion.  Although  China-ink  and  charcoal  are  black,  the  effect 
when  introduced  into  a  white  skin  is  to  produce,  with  either,  a  blue  or 
bluish-coloured  mark.  The  foreign  matter  thus  introduced  mechanically 
into  these  minute  punctured  wounds  causes  inflammation,  but  this  soon 
passes  off,  and  the  colouring  matter  then  remains  permanently  encysted 
in  the  substance  of  the  cutis,  or  below  it.  It  has  been  there  found  after 
death. 

These  coloured  marks  are  not  necessarily  indelible.  They  have,  how- 
ever, been  observed  to  remain  for  fifty  years  and  upwards,  when  the  colour- 
ing matter  was  carbonaceous ;  and  for  forty  years  in  a  case  in  which  red 
cinnabar  was  used ;  but  it  is  not  so  much  from  the  lapse  of  time  as  from 
other  accidental  causes,  that  the  marks  may  become  faint  and  ultimately 
disappear.  The  depth  in  the  cutis  to  which  the  needles  have  been  carried, 
and  the  nature  of  the  colouring  matter  employed,  are  the  chief  circum- 
stances on  which  the  durability  of  these  marks  will  depend.  The  red 
colours  are  the  most  disposed  to  fade,  while  the  black,  especially  that  of 
China-ink,  is  among  the  most  persistent.  The  thinner  the  skin,  and  the 
less  the  depth  to  which  the  needles  have  penetrated,  the  more  readily  do 
these  marks  fade  and  disappear.  Something  also  must  be  set  down  to  the 
skill  and  experience  of  the  operator.  Casper  states  that  while  he  has  seem 
the  tattoo-marks  remaining  in  some  cases  after  forty  years  and  upwards,, 
in  two  instances  they  had  entirely  disappeared  after  thirty-six  and  thirty- 
eight  years  respectively.  (Op.  cit.,  p.  116.)  It  is  possible  to  remove  these 
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marks  by  caustic  applications,  or  by  the  actual  cautery,  but  such  an  act  is- 
necessarily  indicated  by  the  production  of  cicatrices ;  for  if  tbe  tattooing 
is  complete,  the  removal  can  be  effected  only  by  the  destruction  of  the 
cutis.  In  one  instance  of  attempted  removal,  a  fatal  result  followed. 
('Ann.  d'Hyg.,' 1855,  1,  199.) 

On  the  occasion  of  the  second  trial  of  the  claimant  of  the  Tichborne 
estates  (Eeg.Y.  Castro,  Q.B.,  1873),  the  possibility  of  the  effacement  of  tattoo- 
marks  became  a  prominent  question.  It  was  well  known  that  the  missing 
baronet  had  been  tattooed  along  the  whole  length  of  the  forearm.  The 
claimant  had; no  tattoo-marks,  nor  any  signs  of  tattooing  ;  but  above  the 
left  wrist  there  was  a  large  scar,  as  if  a  piece  of  the  skin  had  been  cut  or 
burned  out.  Ferguson  and  Holt  stated  that  nothing  will  remove  a  tattoo- 
mark  short  of  the  knife  or  a  cautery.  The  man  Orton,  with  whom  the 
claimant  was  endeavoured  to  be  identified,  was  said  to  have  had  the  letters 
'  A.  0.'  tattooed  on  his  arm.  Evidently  a  clumsy  attempt  had  been  made 
to  obliterate  the  implicating  letters  '  A.  O.'  on  the  wrist. 

When  ivas  the  wound  inflicted  ? — In  bodies  long  dead,  there  may  be  some 
difficulty  in  distinguishing  the  effects  of  gangrene  in  a  wound  from  those 
of  putrefaction.  Gangrene  implies  the  death  of  a  part  in  the  living  body, 
and  putrefactive  changes  take  place  in  the  dead  part,  as  in  the  entire  dead 
body.  If  changes  resembling  those  of  gangrene  are  found  in  a  wounded 
limb,  while  the  rest  of  the  body  is  not  in  a  putrescent  state,  there  may  be 
some  reason  for  the  opinion  that  there  was  gangrene  during  life.  In  this 
case,  however,  due  allowance  should  be  made  for  the  more  rapid  decom- 
position of  wounded  parts.  The  best  evidence  will  be  that  which  shows 
the  actual  condition  of  the  injured  part  in  the  living  body.  If  putrefaction 
is  advanced,  the  opinion  of  a  person  who  has  not  seen  the  deceased  while 
living  can  be  little  more  than  a  conjecture. 

The  time  at  which  a  severe  contusion  has  been  produced  may  be  com- 
monly determined  by  noting  the  changes  of  colour  which  take  place  around 
it.  It  is  rarely  until  after  the  lapse  of  twenty-four  or  thirty-six  hours  that 
these  changes  of  colour  appear.  (See  Ecchymosis,  ante,  p.  515.)  The 
livid  circumference  passes  into  a  green  circle,  which  is  gradually  diffused 
into  a  wide  straw-yellow  band,  bounding  the  ecchymosis  on  every  side,  if 
it  be  in  a  loose  part  of  the  skin.  In  four,  five,  or  six  days,  the  dark  livid 
colour  slowly  disappears  from  the  circumference  to  the  centre,  while  the 
coloured  bands  spread  more  widely  around.  A  central  dark  spot  may  be 
perceived  after  ten  days  or  a  fortnight,  and  in  an  extensive  ecchymosis  it 
is  some  weeks  before  all  traces  of  colour  are  lost.  The  rapidity  of  these 
changes  will  be  modified  by  circumstances  elsewhere  stated.  Observations 
of  this  kind  often  lead  to  useful  results  when  proper  caution  has  been 
taken ;  but  it  must  be  admitted  that  inferences  drawn  from  a  black  eye 
are  misleading.  The  appearances  presented  by  a  contusion  inflicted 
recently  before  death,  and  of  another  inflicted  some  days  before,  are  of 
course  different. 

By  the  aid  of  these  facts  we  may  have  it  in  our  power  to  determine 
whether  two  wounds  found  on  a  dead  body  were  or  were  not  inflicted  at  or 
about  the  same  time.  The  law  in  these  cases  seldom  requires  a  precise 
medical  opinion ;  indeed,  it  would  be  scarcely  possible  to  give  this  under 
any  circumstances.  If  a  medical  witness  can  only  state  about  what  time 
the  injury  was  inflicted,  circumstantial  evidence  will  make  up  for  the  want 
of  great  medical  precision  or  accuracy  on  the  point. 

Sow  long  did  the  wounded  person  survive? — This  question  is  indirectly 
connected  with  the  preceding,  although  sometimes  put  with  an  entirely 
different  object.  Supposing  the  wound  not  to  have  been  such  as  to  prove 
rapidly  fatal,  the  length  of  time  which  a  person  has  survived  its  infliction, 
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may  be  determined  by  noting  whether  it  has  undergone  any  reparative 

■  changes,  and  in  what  degree.  As  a  wound  remains  unchanged  in  appear- 
ance for  eight  or  ten  hours  after  its  production,  it  is  not  possible  to  say 
within  this  period  how  long  the  person  may  have  survived.  It  has  been 
supposed  that  a  medical  opinion  might  be  formed  from  the  nature  of  the 
injury  and  the  parts  which  it  has  involved.  Thus,  a  wound  may  have 
involved  large  blood-vessels,  or  organs  important  to  life ;  in  this  case  it  is 
pretty  certain  that  the  wounded  person  must  have  died  speedily.  Yet 
these  so-pronounced  rapidly  mortal  wounds  sometimes  do  not  prove  fatal 
until  after  the  lapse  of  some  hours  or  days — a  fact  which  has  been  much 

■  overlooked. 


CHAPTER  46. 

ACTS  INDICATIVE  OF  VOLITION  AND    LOCOMOTION — INJURIES  TO  THE  HEAD  NOT 

IMMEDIATELY  FATAL  WOUNDS  OF    THE  HEART    NOT    IMMEDIATELY  FATAL  

WOUNDS  OF  THE  CAROTID  ARTERIES — LOCOMOTION  AFTER  RUPTURES  OF  THE 
DIAPHRAGM  AND  BLADDER — SUMMARY. 

Acts  indicative  of  volition  and  locomotion. — In  cases  of  death  from  wounds 
•  criminally  inflicted,  it  is  often  a  matter  of  inquiry,  whether  a  person  could 
have  performed  certain  actions,  or  have  moved  after  receiving  an  injury 
which  is  commonly  regarded  as  necessarily  mortal,  and  likely  to  destroy 
life  speedily.  In  respect  to  wounds  of  a  less  grave  description,  if  we  except 
those  affecting  the  limbs  directly,  which  will  be  hereafter  considered,  the 
power  of  willing  and  moving  in  the  person  who  has  received  them  cannot 
be  disputed.  A  few  cases  of  severe  injuries  to  important  parts  or  organs, 
which  are  usually  considered  to  destroy  life  rapidly,  will  be  treated  of. 
The  question  relative  to  the  power  of  exercising  volition  and  locomotion, 
has  been  chiefly  confined  to  those  cases  in  which  there  were  injuries  to  the 
heart,  wounds  of  the  head,  the  large  blood-vessels,  the  diaphragm,  and 
"bladder. 

Cases  frequently  occur,  where  a  patient  who  had  received  a  blow  on 
the  head  has  survived  several  hours  or  days;  and  after  death,  such  injury 
to  the  cranium  has  been  found  as  would,  if  the  person  had  been  seen  only 
when  dead,  have  probably  given  rise  to  a  medical  opinion  that  he  must 
have  died  instantly.  On  the  other  hand,  a  person  may  fall  lifeless  from  a 
blow  which  would  produce  no  appreciable  physical  changes  in  the  cranium 
or  its  contents  ;  yet  in  this  case,  if  the  facts  had  been  unknown,  it  would 
have  been  said  the  person  might  have  survived  some  hours  or  days.  Thus 
-we  see  that  it  is  by  no  means  easy  to  determine,  from  an  examination  of  a 
wound  in  a  dead  body,  how  long  the  person  lived  after  its  infliction.  But 
it  must  not  be  understood  that  an  opinion  on  this  subject  is  never  to  be 
expressed  from  the  nature  and  extent  of  an  injury,  but  what  should  be 
impressed  upon  a  medical  jurist  is,  that  it  must  not  be  hastily  given.  A 
wound  may  be  mortal,  but  it  by  no  means  follows  that  it  should  have 
destroyed  life  instantaneously.  A  man  is  found  dead  in  his  chamber  with 
his  throat  cut,  and  the  incision  is  proved  to  involve  one  or  both  carotid 
arteries.  The  medical  inference  is  that  he  must  have  fallen  dead  on  the 
spot,  and  that  he  could  not  have  survived  an  instant.  If  this  be  true,  the 
weapon  ought,  of  course,  to  be  found  either  in  the  hand  of  the  deceased  or 

■  close  to  his  body;  but  it  is  lying  in  another  room,  and  there  are  marks  of 
blood  between  the  two  rooms.    What,  then,  is  the  conclusion  ?  Either 

■  that  the  medical  opinion  is  erroneous,  and  the  deceased  could  not  have 
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dropped  down  dead  instantly,  or  that  he  must  have  been  murdered.  Unless 
circumstances  tend  to  expose  the  error  of  the  medical  statement,  irreparable 
injury  may  be  done  to  an  innocent  person.  The  medical  opinion  has  always 
given  way  when  circumstances  refuting  it  appeared  :  but  it  is  the  duty  of 
a  medical  jurist  to  profit  by  such  errors,  and  to  apply  his  opinions  with 
greater  caution  to  similar  cases. 

Injuries  to  the  head  not  immediately  fatal. — A  boy,  owing  to  the  bursting- 
of  a  gun,  had  the  breech-pin  lodged  in  his  forehead.  He  got  out  of  a  cart, 
in  which  he  had  been  brought  four  or  five  miles,  and  walked  into  the 
hospital  without  assistance.  The  pin  was  firmly  impacted  in  the  frontal 
bone  about  the  situation  of  the  longitudinal  sinus.  On  its  removal,  a 
portion  of  brain  came  away  with  several  pieces  of  bone,  and  the  aperture 
in  the  cranium  was  nearly  an  inch  in  diameter.  Symptoms  of  coma  then 
came  on,  and  the  boy  died  in  forty-eight  hours.  The  brain  was  found  to 
be  considerably  injured.  ('Med.  Gaz.,'  vol.  18,  p.  458.)  Watson  mentions 
a  similar  case.  During  a  quarrel  between  father  and  son,  the  latter  threw 
a  poker  at  the  former  with  such  violence  that  the  head  of  the  poker  stuck 
fast  in  his  forehead,  and  was  with  some  difficulty  withdrawn.  The  father 
asked  those  who  were  near  him  to  withdraw  the  weapon,  and  he  was- 
afterwards  able  to  walk  to  the  infirmary.  He  died  from  inflammation 
of  the  brain.  ('  On  Homicide,'  62.)  A  case  occurred  to  Wallace  in  which 
a  man  fell  from  a  scaffold  on  the  summit  of  his  head.  He  was  stunned 
by  the  fall,  but  on  reaching  the  hospital,  dismounted  from  the  car  which 
conveyed  him,  and  walked  upstairs  with  very  little  assistance.  He  died 
in  three  days,  but  he  remained  perfectly  rational,  and  was  enabled  to  get 
up  and  go  to  the  water  closet  the  day  before  his  death.  On  inspection, 
there  was  only  a  slight  abrasion  on  the  summit  of  the  head,  but  the 
skull  was  found  split  into  two  nearly  equal  halves  from  the  frontal  bone 
backwards,  and  the  longitudinal  sinus  was  laid  open  throughout.  In  the 
hemispheres  of  the  brain  there  was  a  large  quantity  of  effused  blood  in  a 
semi-coagulated  state,  and  more  than  two  ounces  were  found  at  the  base 
of  the  skull.  ('Lancet,'  1836,  II.  p.  532.)  Supposing  this  person  to  have 
been  found  dead  with  such  extensive  injuries,  the  medical  opinion  would 
probably  have  been  that  he  was  not  likely  to  have  lived  or  moved  after- 
wards ;  and  yet  the  power  of  volition  and  locomotion  remained  with  him 
for  two  entire  days.     (See  case,  p.  532.) 

A  boy  met  with  an  accident  while  firing  a  pistol.  The  pistol  burst,  and 
there  was  no  doubt  that  the  breech  had  entered  the  brain,  although  it 
could  be  nowhere  perceived.  The  boy  remained  sensible  for  two  days ;  and 
although  some  amendment  took  place,  he  died  twenty-four  days  after  the 
accident.  The  breech  of  the  pistol,  weighing  nine  drachms,  was  found 
lying  on  the  tentorium,  and  the  brain  was  much  disorganized.  ('  Lancet,' 
July,  1838.)  In  this  case  the  boy  was  shot  completely  through  the  brain, 
a  heavy  mass  of  iron  having  traversed  that  organ,  but  he  was  not  even 
rendered  insensible  by  so  serious  a  wound.  (See  also  '  Med.  Gaz.,'  vol.  36, 
p.  38.)  The  medical  opinion,  in  an  abstract  question  of  this  kind,  is  com- 
monly based  on  individual  experience  ;  but  the  real  question  is,  not  whether 
the  witness  himself  has  seen  such  a  case,  but  whether  such  a  condition  of 
things  is  medically  possible.  A  witness  is  allowed  to  express  an  opinion 
from  general  professional  knowledge  and  experience. 

A  man  was  found  dead  ii  a  stable  with  a  severe  fracture  of  the  tem- 
poral bone,  which  had  caused  a  rupture  of  the  middle  artery  of  the  brain. 
A  companion  was  accused  of  having  murdered  him,  but  he  alleged  that 
the  deceased  had  fallen  from  his  horse  the  day  before,  and  had  thus  met 
with  the  accident.  It  appeared,  however,  that  after  the  fall,  the  deceased 
had  gone  into  a  public-house  before  he  returned  to  the  stables,  and  had 
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remained  there  some  time  drinking.  The  question  respecting  the  guilt  of 
the  accused  party  rested  upon  the  fact  whether,  after  such  an  extensive 
fracture  of  the  skull  with  extravasation  of  blood,  it  was  possible  for  a 
man  to  do  what  the  prisoner  had  represented  the  deceased  to  have  done. 
Wallace  gave  a  qualified  opinion  ;  he  said  it  was  improbable,  but  not 
impossible,  that  the  deceased  could,  after  receiving  such  an  injury,  have 
walked  into  and  drunk  at  a  public-house.  The  extravasation  was  here 
the  immediate  cause  of  death,  and  probably  this  did  not  take  place  to 
the  full  extent,  except  as  a  consequence  of  the  excitement  from  drink. 

A  man  may  fall  from  a  height,  and  produce  a  severe  compound  fracture 
of  the  skull.  He  may,  nevertheless,  be  able  to  rise  and  walk  some  distance 
before  he  falls  dead.  The  discovery,  after  death,  of  severe  injury  to  the 
head,  with  great  effusion  of  blood  on  the  brain,  must  not  lead  a  surgeon  to 
suppose  that  the  person  who  sustained  the  violence  had  been  immediately 
incapacitated.  In  Beg.  v.  Milner  and  others  (Derby  Sum.  Ass.,  1854),  in 
which  a  Mr.  Bagshawe  had  been  assaulted  by  the  prisoners,  and  had  died 
from  the  injuries  sustained,  it  was  proved  that  the  temporal  bone  was 
beaten  in,  the  base  of  the  skull  fractured,  and  there  was  a  large  coagulum 
of  blood  effused  on  the  left  side  of  the  brain,  which  by  its  pressure  had 
flattened  this  organ.  Notwithstanding  these  injuries,  the  deceased  walked 
a  considerable  distance,  and  he  survived  about  twelve  hours. 

Wounds  of  the  heart  not  immediately  fatal. — Every  penetrating"  wound 
•of  the  heart  was  formerly  considered  to  be  instantaneously  mortal,  and  the 
usual  medical  opinion  at  coroners'  inquests  was  that  a  person  so  wounded 
must  have  dropped  down  dead  on  the  spot.  More  accurate  observations 
have,  however,  shown  that  this  is  an  erroneous  doctrine.  The  Due  de  Berri, 
who  was  murdered  in  Paris  in  1820,  survived  eight  hours  after  having 
received  a  wound  in  the  left  ventricle  of  the  heart.  When  the  cavities  of 
the  heart  are  extensively  laid  open,  death  is  likely  to  be  an  immediate 
result;  but  persons  who  have  sustained  wounds  of  this  organ  have 
frequently  lived  sufficiently  long  to  exercise  the  power  of  volition  and 
locomotion.  Watson  met  with  a  case  in  which  a  man  who  had  been 
stabbed  in  the  right  ventricle  ran  eighteen  yards  after  having  received  the 
wound.  He  then  fell,  but  was  not  again  able  to  rise ;  he  died  in  six  hours. 
On  dissection,  it  was  found  that  a  punctured  wound  had  extended  into  the 
right  ventricle  in  an  obliquely  transverse  direction,  dividing  in  its  course 
the  coronary  artery.  The  pericardium  was  nearly  filled  with  blood,  and 
about  four  pounds  were  effused  on  the  left  side  of  the  chest.  ('  On 
Homicide,'  p.  98.)  A  remarkable  case  of  the  preservation  of  volition 
and  locomotion  after  a  severe  wound  of  the  heart  will  be  found  reported 
in  the  'Med.  Gaz.'  (vol.  14,  p.  334).  In  this  case  the  patient,  a  boy, 
survived  five  weeks,  and  employed  himself  during  that  period  in  various 
occupations.  After  death  a  mass  of  wood  was  found  lodged  iu  the  substance 
of  the  heart.  Had  this  boy  been  found  dead  with  such  an  injury,  it  is 
most  probable  the  opinion  would  have  been  that  his  death  was  instan- 
taneous. Darling,  of  New  York,  had  a  case  which  occurred  in  1855, 
in  which  a  man  survived  for  a  period  of  eleven  days  a  bullet-wound  of 
the  heart.  Soon  after  receiving  the  wound  he  became  senseless,  cold, 
and  pulseless,  and  remained  in  this  collapsed  state  for  four  hours.  He 
then  rallied,  but  died  on  the  eleventh  day.  On  inspection,  there  was 
no  effusion  of  blood :  the  pericardium  was  much  distended  with  serum, 
the  result  of  inflammation.  A  bullet,  one-third  of  an  inch  in  diameter, 
was  found  lodged  in  the  fleshy  partition  between  the  right  and  left 
ventricles,  about  midway  between  the  apex  of  the  heart  and  base  of  the 
ventricles.  There  was  no  communication  with  the  cavities — the  wound 
had  entirely  cicatrized  ;  and  inflammation  of  the  pericardium  was  obviously 
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the  cause  of  death.  Some  years  ago,  a  man  was  admitted  into  Guy's 
Hospital  who  survived  twenty-four  hours  after  the  infliction  of  a  pene- 
trating wound  of  the  left  ventricle. 

The  keeper  of  a  brothel  was  tried  in  Glasgow,  in  the  year  1819,  for  the 
murder  of  a  sailor,  by  shooting  him  through  the  chest.  The  auricles  and 
part  of  the  aorta  next  to  the  heart  were  '  shattered  to  atoms,'  by  the  slugs 
and  brass  nails  with  which  the  piece  was  charged  ;  and  in  the  opinion  of 
the  medical  witnesses,  the  deceased  must  have  dropped  down  dead  on  the 
moment  that  he  received  the  shot.  The  body  was  found  in  the  street,  and 
the  door  of  the  prisonei"'s  house  was  eighteen  feet  up  an  entry ;  so  that  it 
followed,  if  the  medical  opinion  was  correct,  that  the  prisoner  must  have 
run  after  the  deceased,  and  shot  him  in  the  street.  For  the  prisoner  it  was 
urged,  and  proved,  that  he  had  shot  the  deceased  through  the  door  of  his 
own  house,  which  the  latter  was  attempting  to  enter  by  force.  Besides 
direct  testimony  to  this  effect  from  those  within  the  house,  and  from  a 
lad  who  was  with  the  deceased  at  the  time,  it  was  proved  that  there  was  a 
stream  of  blood  from  the  door  of  the  house  to  the  spot  where  the  body  lay, 
which  could  not  have  flowed  from  the  body  towards  the  house,  as  the 
threshold  of  the  door  was  on  a  higher  level  than  the  pavement  of  the  street. 
•On  this  evidence,  the  prisoner  was  acquitted.  If,  by  the  heart  '  being 
shattered  to  atoms,'  we  are  to  understand  that  its  cavities  were  entirely 
laid  open,  and  its  substance  destroyed,  we  have  a  description  of  wound 
which  most  professional  men  would  not  hesitate  to  pronounce  instantane- 
ously mortal.  Although  nothing  is  stated  on  the  point,  yet  we  must 
suppose  it  was  proved  before  the  question  of  survivorship  was  raised,  that 
the  body  of  the  deceased  could  not  have  been  dragged  after  death  from  the 
door  of  the  prisoner's  house  to  the  spot  where  it  was  found  ;  a  circumstance 
which  would  have  sufficed  to  account  for  the  presence  of  a  stream  of  blood, 
notwithstanding  the  difference  of  level  between  the  street  and  the  door  of 
the  house.  The  jury  found  that,  in  spite  of  the  severe  wound,  the  deceased 
had  had  the  power  to  run  into  the  street,  after  having  been  shot  through 
the  door  of  the  prisoner's  house. 

In  1854,  an  Italian,  set.  38,  discharged  a  brace  of  pistols  into  his  chest 
on  the  left  side.  The  man  was  brought  into  Guy's  Hospital,  and  was 
able  to  converse  on  his  condition,  and  lived  one  hour  and  fifteen  minutes 
after  the  infliction  of  the  wound.  After  death  it  was  found  that  one 
bullet  had  perforated  the  pericardium,  entered  the  right  ventricle,  and, 
after  traversing  the  septum  of  the  ventricles,  made  its  exit  from  the  heart 
at  the  junction  of  the  left  auricle  with  the  ventricle.  It  traversed  the  upper 
lobe  of  the  left  lung,  and  was  found  fixed  in  one  of  the  vertebrae  of  the 
back.  The  second  bullet  perforated  the  left  ventricle,  and  then  traversed 
the  left  lung.  This  wound  was  of  such  a  nature  that,  at  every  contraction 
of  the  ventricle,  the  opening  must  have  been  closed  so  as  to  arrest  the  flow 
of  blood.  This  man,  owing  to  severe  suffering,  rolled  about  the  floor,  and 
was  with  difficulty  kept  quiet.  It  will  be  seen  that  in  this  case  there  were 
bullet- wounds  traversing  completely  the  cavities  of  the  heart ;  yet  the  man 
could  talk  and  exert  himself,  and  he  actually  survived  their  infliction  one 
hour  and  a  quarter.  Had  the  body  been  found  dead  in  a  suspicious 
locality,  the  discovery  of  such  wounds  in  the  ventricles  of  the  heart  might 
probably  have  led  to  a  hasty  medical  opinion  that  the  death  of  the  man 
must  have  been  instantane  >us.  In  these  cases,  little  or  no  blood  probably 
escapes  from  the  heart  in  the  first  instance,  but  it  may  afterwards  continue 
to  ooze  gently,  or  suddenly  burst  out  in  fatal  quantity.  It  must  not,  there- 
fore, be  supposed,  when  a  person  is  found  dead  with  a  wound  of  the  heart, 
attended  with  abundant  haemorrhage,  either  that  the  flow  of  blood  took 
place  in  an  instant,  or  that  the  person  died  immediately  and  was  utterly 
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incapable  of  exercising  any  voluntary  power.  Only  one  condition  -will' 
justify  a  supposition  of  this  kind;  namely,  when  the  cavities  of  the  organ 
are  largely  laid  open.  This  remark  applies  especially  to  wounds  of  the 
auricles,  which  have  but  little  contractile  power. 

Wounds  of  the  carotid  arteries  not  immediately  fatal. — Questions  relative 
to  the  power  of  locomotion  perhaps  more  frequently  occur  with  respect  to 
wounds  of  the  great  blood-vessels  of  the  neck  than  of  the  heart — suicide 
and  murder  being  more  commonly  perpeti-ated  by  the  infliction  of  such 
wounds.  Wounds  of  the  carotid  arteries  are  often  pronounced  instantane- 
ously mortal.  It  occasionally  comes  out  on  inquiry  that,  if  such  a  wound 
had  been  instantaneously  mortal,  then,  in  defiance  of  rational  probability, 
or  of  the  strongest  presumptive  evidence  to  the  contrary,  the  deceased 
must  have  been  murdered.  An  opinion  of  this  kind  has  not  only  been 
refuted  by  circumstances,  but  by  the  evidence  of  eye-witnesses.  A  medical 
witness  is  then  compelled  to  admit  that  his  rules  for  judging  of  the 
mortality  of  wounds  are  wrong-,  and  that  the  person  may  have  survived  for 
a  longer  or  shorter  period.  There  are  several  cases  on  record  which  show 
that  wounds  involving  the  common  carotid  artery  and  its  branches,  as  well 
as  the  internal  jugular  vein,  do  not  prevent  a  person  from  exercising  volun- 
tary power,  and  even  running  a  certain  distance.  In  1863,  a  man  com- 
mitted suicide  by  cutting  his  throat.  The  external  carotid  artery  and  the 
jugular  vein  on  the  right  side  were  cut  through,  and  a  large  quantity  of 
blood  was  lost.  The  wound  extended  from  the  front  of  the  angle  of  the 
right  jaw  to  near  the  windpipe,  which  was  not  wounded.  The  man  survived 
half  an  hour,  but  he  was  speechless  and  insensible.  The  bleeding  had  been 
partly  stopped  by  a  cloth  thrust  into  the  wound.  It  was  left  doubtful  by 
the  evidence  whether  this  wound  was  inflicted  by  himself  or  by  another.  In 
a  case  of  murder,  perpetrated  at  Kingston  in  1831,  it  was  proved  by  medical 
evidence  that  the  deceased  had  died  from  a  wound  in  the  throat,  involving 
the  right  carotid  artery,  jugular  vein,  and  windpipe.  The  wound  had  been 
inflicted  while  the  woman  was  lying  in  bed.  Her  body  was  found  in  an  ad- 
joining room,  and  the  circumstances  showed  that,  after  receiving  the  wound, 
she  had  been  able  to  rise  from  her  bed,  and  to  stagger  or  run  to  the  distance 
of  about  six  feet.  In  the  case  of  Bex  v.  Danlis  (Warwick  Lent  Ass.,  1832), 
it  was  proved  that  the  deceased  had  died  from  a  wound  in  the  throat  inflicted; 
by  the  prisoner,  which  divided  the  trunk  of  the  carotid  artery,  the  principal 
branches  of  the  external  carotid,  and  the  jugular  veins.  The  evidence 
rendered  it  probable,  if  not  certain,  that,  after  the  infliction  of  this  wound, 
the  deceased  had  been  able  to  run  twenty-three  yards  and  to  climb  over  a 
gate — the  time  required  for  the  performance  of  such  acts  being  at  least 
from  fifteen  to  twenty  seconds.  Most  medical  witnesses  would  have 
probably  given  an  opinion  that  the  deceased  could  not  have  moved  from 
the  spot  where  such  a  wound  had  been  inflicted  ;  but  it  was  clear  that  she 
had  gone  this  distance — -there  was  no  dragging  of  the  body,  and  no  motive 
for  its  being  dragged  by  the  prisoner,  and  exposed  in  an  open  road,  where 
it  was  found.  ('  Med.  Gaz.,'  vol.  10,  p.  183.)  Such  cases  as  these  show 
the  necessity  of  caution  in  giving  an  opinion  respecting-  immediate  death 
from  wounds.  When  the  internal  jugular  vein  has  been  the  principal 
vessel  involved  in  a  wound,  a  similar  question  has  presented  itself.  The 
power  of  moving  has  been  exerted  to  a  considerable  extent.  (See  the  case 
of  Beg.  v.  Bahnas,  p.  576  ;  also  '  Ann.  d'Hyg.,'  1830,  174.) 

There  is  one  circumstance  which  requires  notice  in  relation  to  severe 
wounds  in  the  throat- — namely,  that  although  a  person  may  have  the  power 
of  locomotion,  he  may  not  be  able  to  use  his  voice  so  as  to  call  for  assist- 
ance. A  murder  may,  in  this  way,  be  quietly  committed  without  persons* 
in  an  adjoining  room  hearing  any  noise ;  but  the  fact  is,  that  when  the 
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windpipe  is  divided,  as  it  generally  is  on  these  occasions,  the  voice  is  lost. 
Wounds  involving  the  windpipe  and  gullet  are  not  necessarily  fatal  if 
the  large  blood-vessels  escape  injury.  A  case  of  recovery  from  a  serious 
wound  of  this  kind  is  reported  by  Van  Hook.  The  larynx  was  divided 
between  the  thyroid  and  cricoid  cartilages,  and  the  gullet  laid  open.  The 
man  recovered.  (' Amer.  Jour.  Med.  Sci.,'  Oct.  1870,  p.  576.)  The  editor 
has  seen  a  similar  case. 

Ruptures  of  the  diaphragm. — A  rupture  of  the  diaphragm  has  been  con- 
sidered sufficient  to  deprive  a  person  of  the  power  of  locomotion  ;  but  there 
appears  to  be  no  good  ground  for  this  opinion.  The  general  effect  of  such 
an  injury  is  to  incapacitate  a  person ;  but  still  in  some  cases  a  power  of 
moving  and  walking  may  be  retained  after  a  rupture  of  this  muscle.  In 
the  following  instance,  reported  by  Devergie,  the  proof  of  locomotion  was 
material : — An  intoxicated  man,  after  having  been  maltreated  by  another, 
returned  home,  walking  for  at  least  two  hours  with  two  companions.  The 
man  died  in  fifteen  hours  ;  and,  on  inspection,  among  other  severe  injuries, 
there  was  found  a  recent  longitudinal  rupture  of  the  diaphragm  about  two 
inches  and  a  half  in  extent,  and  the  stomach  protruded  through  the  aper- 
ture. The  question  was — -when  could  this  rupture  have  taken  place,  for 
it  was  undoubtedly  the  cause  of  death  ?  Was  it  possible  for  a  person,  with 
a,  recent  rupture  of  the  diaphragm,  to  walk  for  two  hours  ?  The  medical 
witness  admitted  the  possibility  of  the  deceased  being  able  to  walk  under 
the  circumstances,  but  he  thought  it  very  improbable.  There  was  no 
evidence  to  show  that  the  deceased  had  been  attacked  or  beaten  by  his 
two  companions  in  journeying  homewards ;  and,  therefore,  there  could  be 
no  reason  for  inferring  their  guilt  simply  because  locomotion  after  such 
an  injury  was  something  unusual  as  a  matter  of  medical  experience.  This 
injury  is  far  from  being  immediately  or  even  speedily  fatal  as  was  formerly 
supposed.  In  Jan.,  1847,  a  man  fell  from  a  height  of  twenty  feet.  He  had 
fractured  both  arms,  and  had  sustained  other  severe  injuries.  On  the 
day  after  admission  into  the  hospital,  he  complained  of  a  fixed  defined  pain 
on  the  left  side.  He  survived  about  thirteen  weeks.  On  inspection,  the 
diaphragm  was  found  lacerated  in  two  places ;  in  one  to  the  extent  of  an 
inch,  and  in  the  other  to  the  extent  of  six  inches.  ('Med.  Gaz.,'  vol.  39, 
p.  205.)  In  a  case  admitted  into  Guy's  Hospital,  the  patient  survived  the 
only  accident  which  could  have  produced  the  rupture  for  at  least  nine 
months.  The  man  had  fallen  on  the  deck  of  a  vessel  from  a  great  height 
six  months  prior  to  his  admission.  His  ribs  were  fractured,  and  one  ankle 
was  so  injured  as  ultimately  to  render  amjjutation  necessary.  The  man 
sank  under  the  operation  three  months  after  admission";  and  on  inspection 
it  was  found  that  the  stomach  and  the  colon  occupied  the  left  side  of  the 
chest,  having  protruded  through  an  aperture  in  the  muscular  part  of  the 
diaphragm,  two  and  a'half  inches  in  extent.  It  was  evidently  of  old-stand- 
ing, as  the  aperture  was  cicatrized  and  the  omentum  adhered  to  it.  The 
existence  of  this  injury  was  quite  unexpected,  and,  at  the  time  of  admission, 
there  was  nothing  to  interfere  with  locomotion  and  exertion  except  the 
injury  to  the  ankle.    ('  Guy's  Hosp.  Rep.,'  1838,  p.  368.) 

Ruphires  of  the  liver,  spleen,  or  kidneys,  unless  attended  at  once  with 
great  loss  of  blood,  do  not  prevent  a  person  from  exercising  muscular 
power.  In  the  case  of  Gordon  (Glasgow  Spring  Circ,  1856),  it  was 
proved  that  the  deceased  had  died  from  ruptured  liver;  but,  after  sustain- 
ing the  violence,  he  had  been  able  to  reach  home  on  foot,  although  with 
some  difficulty.  This  question  of  survivorship  in  reference  to  ruptured 
liver,  and  the  time  required  for  fatal  effusion  of  blood  to  take  place,  may 
have  an  important  bearing  in  a  charge  of  murder.  (See  post,  Beg.  v. 
Phillips,  Liverpool  Wint.  Ass.,  1863.) 

vol.  i.  2  u 
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Huptures  of  the  bladder. — In  ruptures  of  the  bladder,  attended  with 
extravasation  of  urine,  a  question  may  arise  respecting  the  retention  of  the 
power  of  locomotion.  The  following  cases  will  show  that  this  power  does 
sometimes  exist,  although  the  general  result  is,  perhaps,  to  incapacitate 
the  person  from  moving.  A  man,  a3t.  31,  while  intoxicated,  received  a 
blow  on  the  lower  part  of  his  abdomen.  He  was  sobered  by  the  accident, 
and  walked  home,  a  distance  of  a  quarter  of  a  mile,  although  suffering 
severe  pain.  When  seen  in  the  evening,  twelve  ounces  of  bloody  urine 
were  drawn  off  by  a  catheter,  and  he  complained  of  having  felt  cold  imme- 
diately after  he  had  received  the  blow.  He  died  four  days  after  the 
accident.  On  inspection  there  was  no  mark  or  ecchymosis  on  any  part 
of  the  abdomen.  The  bladder  was  ruptured  in  its  upper  and  back 
portions  for  about  an  inch.  ('  Lancet,'  May  14,  1842.)  A  gentleman  who 
had  been  compelled  to  retain  his  urine,  fell  accidentally,  in  descending 
a  staircase,  with  the  lower  part  of  his  abdomen  against  the  edge  of  one 
of  the  steps.  The  sense  of  fulness  in  his  bladder  immediately  ceased, 
and  he  walked  to  a  friend's  house  to  dinner.  The  nature  of  the  accident 
was  mentioned  to  a  surgeon  there  present,  who  immediately  suspected 
that  the  bladder  must  have  been  ruptured.  The  case  terminated  fatally 
in  twenty-four  hours.  A  case  is  reported,  in  which  a  man  walked  a 
distance  of  two  miles  after  having  sustained  a  rupture  of  the  bladder  ; 
and  in  another,  the  man,  who  sustained  the  injury  in  a  scuffle,  was  able 
to  walk  between  two  and  three  hours  after  the  occurrence.  (See  also 
'  Lancet,'  Oct.  31,  1846,  p.  480.)  Thus,  then,  from  these  various  in- 
stances, it  is  evident  that  locomotion  and  muscular  exertion  may  take  place 
after  an  accident  of  this  description.  The  medico-legal  relations  of  this 
subject  will  be  apparent  from  the  following  case,  reported  by  Syme.  A 
man  passed  some  hours  convivially  with  a  few  friends,  after  which  a 
quarrel  ensued,  blows  were  exchanged,  and  the  parties  wrestled  with 
each  other.  The  deceased  then  walked  home,  a  distance  of  more  than 
a  mile ;  and  in  crossing  the  threshold  of  his  own  door  he  fell  forwards 
on  his  abdomen.  When  lifted  up  he  complained  of  great  pain,  and  was 
put  to  bed,  being  quite  unable  to  exert  himself.  He  died  in  two  days,  and 
upon  dissection  the  bladder  was  found  ruptured  at  its  upper  part  (fundus) 
to  the  extent  of  between  two  and  three  inches.  Under  these  circumstances, 
it  became  a  question  whether  the  rupture  was  caused  by  the  violence  of 
his  companions,  or  by  the  accidental  fall  at  the  door  of  his  own  house. 
If  by  his  companions,  he  must  have  walked  more  than  a  mile  with  his 
bladder  ruptured ;  but  two  medical  witnesses  declared  that  he  could 
not  have  walked  this  distance  after  the  rupture,  and  consequently  that  it 
must  have  been  occasioned  by  the  subsequent  fall.  The  symptoms  of 
rupture  and  extravasation  of  urine  occurring  immediately  after  the  fall 
rendered  it  highly  probable  that  this  accident  was  really  the  cause.  At 
the  same  time  it  is  obvious  that  the  power  of  locomotion  may  be  exerted 
under  such  circumstances  to  a  much  greater  extent  than  is  commonly 
supposed. 

The  question  is  sometimes  restricted  to  the  mere  possibility  of  survivor- 
ship for  a  given  period  without  active  exertion.  If  the  power  of  locomotion 
is  retained  under  severe  injuries  to  important  organs,  there  can  be  no 
difficulty  in  supposing  that  life  may  continue  for  a  longer  or  shorter  time 
when  the  person  remains  in  a  quiescent  state.  Tardieu  reported  a  case  in 
which,  under  attempted  abortion,  the  uterus  was  excessively  lacerated,  and 
the  greater  part  of  the  small  intestines  had  been  torn  away.  These  inj  uries 
had  caused  a  great  loss  of  blood,  but  the  woman  is  stated  to  have  lived 
three-quarters  of  an  hour,  and  to, have  cried  out  during  that  time.  Some 
medical  witnesses  thought  that  such  violence  could  not  have  been  sustained 
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without  leading  to  immediate  death.  A  review  of  the  facts,  however,  and 
an  examination  of  parallel  cases,  satisfied  Tardieuthat  the  deceased  might 
have  survived,  and  cried  out  in  the  manner  deposed  to  by  the  witnesses. 
C  Ann.  d'Hyg.,'  1848,  1,  157.)  The  cases  described  in  this  chapter  fully 
corroborate  the  opinion  formed  by  Tardieu.  A  witness  must  always  be 
prepared  to  make  full  allowance  for  acts  indicative  of  life  in  persons  severely 
wounded. 

Under  survivorship  from  severe  accidents  or  personal  injuries,  this 
power  of  moving,  if  not  exerted  to  a  large  extent,  may  take  place  in  a 
small  degree  ;  and  this  may  become  occasionally  a  material  question  in 
legal  medicine.  Thus  it  must  not  be  lost  sight  of  when  we  are  drawing 
inferences  as  to  the  relative  position  of  an  assailant  and  a  murdered  person 
from  the  situation  in  which  a  body  is  found.  A  dead  man,  with  a  mortal 
injury  to  the  head  or  heart,  may  be  found  lying  on  his  face,  when  he 
actually  fell  upon  his  back,  but  still  he  might  have  retained  sufficient 
power  to  turn  over  before  death ;  or  he  may  have  fallen  on  his  face,  and 
have  afterwards  moved,  so  that  his  body  may  be  found  lying  on  the  back. 
A  slight  motion  of  this  kind  is  very  easily  executed ;  it  does  not  always 
depend  on  volition.  Individuals  suffering  from  severe  concussion  have 
been  frequently  known  to  perform  acts  unconsciously  and  automatically. 
The  cases  above  related  may  perhaps  be  considered  rare,  and  as  exceptions 
to  the  general  rule.  The  medical  jurist  must  bear  in  mind,  however,  that 
he  is  not  required  to  state  in  how  many,  out  of  a  given  number  of  persons 
similarly  wounded,  this  power  of  performing-  acts  indicative  of  volition 
and  locomotion  may  remain,  but  simply  whether  the  performance  of  these 
acts  is  or  is  not  possible.  It  is  on  this  point  only  that  the  law  requires 
reformation.  The  hypothesis  of  guilt,  when  we  are  compelled  to  judge 
from  circumstances  in  an  unknown  case,  can  only  be  received  on  the 
exclusion  of  every  other  reasonable  explanation  of  the  facts.  On  surgical 
opinions  or  treatment,  such  cases,  from  their  rare  occurrence,  may  have 
little  influence ;  but  in  legal  medicine  the  question  is  widely  different. 
Medical  facts,  however  rare,  here  admit  of  a  very  important  and  unexpected 
application. 

Struggling  after  severe  wounds. — Although,  in  cases  of  severe  wounds, 
we  may  allow  that  persons  may  survive  for  a  sufficiently  long  period  to 
perform  vai'ious  acts  of  volition  and  locomotion,  yet  the  presence  of  a 
mortal  wound,  especially  when  of  a  nature  to  be  accompanied  by  a  great 
loss  of  blood,  must  prevent  all  struggling  or  violent  exertion  on  the  part  of 
the  wounded  person  ;  such  exertion  we  must  consider  to  be  quite  incom- 
jpatible  with  his  condition.  A  medical  jurist  may  thus  have  it  in  his  power 
to  determine  whether  a  mortal  wound  found  on  the  deceased  has  been 
inflicted  for  the  purpose  of  murder,  or  in  self-defence.  A  man  wras  tried 
(Lancaster  Ass.,  in  1834)  for  the  murder  of  a  woman  at  Liverpool,  by 
stabbing  her  in  the  chest.  The  prisoner  and  the  deceased,  with  two  other 
women,  were  quarrelling  in  the  passage  of  a  house.  A  struggle  ensued 
between  the  prisoner  and  the  deceased,  which  one  of  the  witnesses  said  lasted 
for  ten  minutes.  When  the  prisoner  had  reached  the  door,  he  pulled  out  a 
knife  and  stabbed  the  deceased  in  the  chest.  She  fell,  and  died  almost 
immediately.  The  prisoner  alleged  that  he  was  attacked  by  several  persons, 
and  that  he  stabbed  the  woman  in  self-defence.  The  judge  said  if  the  blow 
had  been  struck  with  premeditation  before  the  struggle,  the  crime  would 
be  murder — -if  during  the  struggle,  it  would  be  manslaughter.  The 
medical  evidence  showed  that  the  blow  could  not  have  been  struck  before 
the  struggle,  because  it  was  of  a  speedily  mortal  nature ;  and  the  deceased 
would  not  then  have  been  able,  as  it  was  deposed  to  by  the  witnesses,  to 
struggle  and  exert  her  strength  with  the  prisoner  for  ten  minutes  after- 
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wards.  This  being  the  case,  ifc  followed  that,  in  all  probability,  the 
deceased  had  received  the  -wound  towards  the  conclusion  of  the  quarrel ;. 
and  therefore  it  might  have  been  inflicted  while  the  prisoner  was  attempt- 
ing to  defend  himself.    The  jury  returned  a  verdict  of  manslaughter. 

A  case  involving  this  question  was  tried  at  the  Gloucester  Lent 
Assizes,  1843  {Beg.  v.  Hnbbs).  The  prisoner  was  indicted  for  the  wilful 
murder  of  a  man  with  whom  he  had  been  drinking  and  quarrelling.  It 
appears  that  in  the  early  part  of  the  quarrel  the  deceased  threw  the 
prisoner  down  and  struck  him.  The  deceased  was  told  by  the  landlord  of 
the  inn  to  go  home.  He  replied  'Very  well,'  and  then,  leaving  the 
prisoner,  went  through  the  entrance-arch  of  the  inn  up  the  yard.  In 
about  seven  minutes  the  deceased,  Avho  had  complained  to  the  landlord  of 
the  maltreatment  which  he  had  undergone,  returned  into  the  inn-yard, 
and  was  seen,  on  entering  it,  to  pull  down  his  waistcoat  and  button  his 
coat.  A  witness  advised  him  to  go  home,  and  he  left  the  spot.  A  short 
time  afterwards  he  was  found  at  the  back  of  the  yard,  lying  dead  on  his 
face.  On  examining  the  body  it  was  ascertained  that  the  deceased  had 
been  stabbed  in  two  places,  one  of  the  stabs  having  penetrated  a  ventricle 
of  the  heart.  On  apprehending  the  prisoner,  a  large  clasp-knife  was  found 
in  his  pocket,  stained  with  blood.  The  prisoner  admitted  that  he 
had  stabbed  the  deceased,  but  said  it  was  during  the  quarrel,  and  that 
he  had  used  the  knife  in  self-defence  while  they  were  on  the  ground. 
For  the  prosecution  it  was  contended  that  the  deceased  had  been  stabbed 
by  the  prisoner  subsequently  to  the  quarrel — that  he  had  gone  through 
the  gate  into  the  yard  to  meet  the  deceased,  had  there  stabbed 
him,  and  had  caused  his  instant  death.  A  medical  witness  who  was 
called,  stated  at  first  that  from  such  a  wound  death  must  have  been 
instantaneous.  In  cross-examination,  however,  he  admitted  that  the 
deceased  might  have  lived  some  time  after  he  had  been  stabbed ;  and  on 
this  evidence  the  prisoner  was  convicted  of  manslaughter,  and  sentenced 
to  six  months'  imprisonment.  The  medical  facts  of  this  case  are  imperfectly 
reported  :  hence  it  is  difficult  to  give  a  decided  opinion  respecting  the 
time  at  which  the  deceased  was  stabbed  in  the  heart.  The  size  of  the 
stab  in  the  ventricle  is  not  stated ;  nor  is  it  in  evidence  whether  any 
blood  was  found  on  the  spot  where  the  deceased  was  struggling  with  the 
prisoner.  That  the  deceased  should  have  struggled  with  the  prisoner  for 
one  minute  after  he  had  been  stabbed  in  a  ventricle  of  the  heart,  is  contrary 
to  medical  experience  and  probability.  It  is  also  irreconcilable  with 
the  existence  of  such  a  wound,  that  the  deceased  should  have  been  stabbed 
in  the  heart  without  knowing  it,  or  without  being  aware  of  his  condition — 
that  he  should  have  been  able  thereafter  to  walk  away  through  the  inn- 
yard  to  the  house,  and  survive  seven  minutes  while  thus  walking.  Taking 
the  facts  as  reported,  it  appears  that  it  is  probable  that  the  deceased  was 
stabbed  by  the  prisoner  subsequently  to  the  quarrel,  while  he  was  walking 
in  the  inn-yard.  The  only  circumstances  in  favour  of  the  defence  "were 
the  prisoner's  statement,  and  that,  in  some  rare  cases,  certain  wounds  of 
the  heart  do  not  prove  immediately  fatal. 

In  the  case  of  Beg.  v.  E.  M.  Brown  (Dorchester  Sum.  Ass.,  1856),  the- 
prisoner  was  charged  with  the  murder  of  her  husband  by  blows  on  the 
head  while  in  her  room.  Her  statement  was  that  the  violence  on  the  head 
was  produced  by  the  kick  of  a  horse.  The  medical  evidence  showed  that 
the  bones  of  the  nose  were  broken  :  there  was  a  triangular  wound  exposing 
the  bone  above  the  left  eyebrow,  another  triangular  wound  exposing  the 
bone  at  the  top  of  the  head,  and  a  third  wound  at  the  back  of  the  head. 
The  left  ear  was  perforated  ;  and  behind  it  was  a  long  wound  divided  into 
two.    The  frontal  bone  was  fractured  from  the  orbit  through  the  parietal 
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into  the  occipital  bone.  Seven'pieces  of  bone,  varying  in  size  from  half  an 
inch  to  three  inches,  had  been  driven  into  the  brain,  and  a  large  quantity 
of  blood  was  effused.  The  prisoner's  account  was  that  she  found  her 
husband  thus  wounded  and  bleeding-  outside  the  house,  that  she  dragged 
his  body  into  an  inner  room,  and,  further,  that,  though  thus  wounded,  he 
held  her  tightly  by  the  clothes  for  two  hours  afterwards.  It  was  proved 
that  there  was  no  blood  over  the  front  of  the  person  or  dress  of  the  deceased, 
and  that  there  was  no  blood  in  the  passage  or  in  any  part  of  the  house, 
except  in  the  room  where  the  body  was  found  lying.  Further,  the  injuries 
were  not  such  as  a  kick  from  a  horse  would  explain;  and  the  medical 
witness  properly  stated  that  a  man  thus  injured  could  not  have  held  the 
prisoner  by  the  clothes  for  two  hours,  so  as  to  prevent  her  from  seeking 
-earlier  for  assistance.  These  facts  showed  that  the  deceased  had  been 
killed  by  blows  where  the  body  was  actually  found.  The  prisoner  was 
convicted. 


CHAPTER  47. 

WOUNDS  AS  THEY  AFFECT  DIFFERENT  PARTS  OF  THE  BODY — WOUNDS  OF  THE 
HEAD — OF  THE  SCALP — CONCUSSION — HOW  DISTINGUISHED  FEOM  INTOXICATION 
— EXTRAVASATION  OF  BLOOD — SEAT  OF — AS  A  RESULT  OF  VIOLENCE,  DISEASE, 

OR  MENTAL  EXCITEMENT  WOUNDS  OF  THE    FACE  OF  THE  ORBIT  OF  THE 

NOSE — DEFORMITY  AS  A  CONSEQUENCE  OF  WOUNDS  OF  THE  FACE — INJURIES 

TO  THE   SPINE  FRACTURES  OP  THE    VERTEBRA — DEATH    FROM  INJURIES  TO 

THE   SPINAL  MARROW. 

The  danger  of  wounds,  and  their  influence  in  causing  death,  are  the  two 
principal  points  to  which  the  attention  of  a  medical  jurist  must  be  directed. 

Wounds  of  the  Head. 

Incised  wounds,  affecting  the  scalp,  unless  of  great  extent,  rarely  pro- 
•duce  any  serious  effects.  When  the  wound  is  contused,  or  accompanied  by 
much  laceration  of  the  skin,  it  is  dangerous  in  consequence  of  the  tendency 
which  the  inflammatory  process  has  to  assume  an  erysipelatous  character. 
The  results  of  these  wounds  are,  however,  such  as  to  set  all  general  rules 
•of  prognosis  at  defiance.  Slight  punctured  wounds  will  sometimes  ter- 
minate fatally  in  consequence  of  inflammation,  followed  by  extensive  sup- 
puration ;  while,  on  the  other  hand,  a  man  may  recover  from  a  lacerated 
wound  by  which  the  greater  part  of  the  skin  may  have  been  stripped  from 
the  bone.  There  are  two  sources  of  danger  in  wounds  of  the  scalp: — 1. 
The  access  of  erysipelatous  inflammation.  2.  Inflammation  of  the  tendinous 
structures,  followed  or  not  by  a  process  of  suppuration.  Either  of  these 
secondary  effects  may  be  a  consequence  of  slight  or  severe  wounds,  and 
prove  fatal.  Neither  can  be  regarded  as  an  unusual  result  of  a  severe 
wound  of  the  scalp  ;  but  when  one  or  other  follows  a  slight  injury,  there 
is  reason  to  suspect  that  the  patient  may  have  been  constitutionally  pre- 
disposed to  the  attack.  Bad  treatment  may  likewise  lead  to  a  fatal  result 
from  a  wound  not  serious  in  the  first  instance,  but  the  question  how 
far  the  responsibility  of  an  aggressor  would  be  affected  by  a  circum- 
stance of  this  nature  has  been  already  considered  (ante,  pp.  634—636). 
Wounds  of  the  head  are  dangerous  in  proportion  as  they  affect  the  brain ; 
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and  it  is  rai"e  that  a  severe  contused  wound  is  unaccompanied  by  some 
injury  to  this  organ.  There  is,  however,  a  difficulty  which  a  practitioner 
has  here  to  contend  with — namely,  that  it  is  scarcely  possible  to  predict, 
from  external  appearances,  the  degree  of  mischief  which  has  been  produced 
within.  The  slightest  contusions  may  be  attended  with  fatal  consequences, 
while  fractures,  accompanied  by  great  depression  of  bone,  and  an  absolute 
loss  of  substance  of  the  brain,  are  sometimes  followed  by  perfect  recovery. 
('  Cormack's  Jour.,'  Sept.,  1845,  p.  653  ;  '  Med.  Gaz.,'  vol.  39,  p.  40  ;  and 
'  Phil.  Med.  Exam.,'  Nov.,  1845,  p.  696.)  Another  difficulty  in  the  way  of 
forming  a  correct  opinion  consists  in  the  fact,  that  a  person  may  recover 
from  the  first  effects  of  an  injury,  but  after  some  days  or  weeks  he  will 
suddenly  die ;  and  on  examination  of  the  body,  the  greater  part  of  the 
brain  will  be  found  destroyed  by  suppuration,  although  no  symptoms  of 
mischief  may  have  manifested  themselves  until  within  a  few  hours  of 
death.  The  abscess  in  the  brain  must  be  directly  traceable  to  the  violence 
inflicted.  In  some  cases  it  may  be  formed  independently  of  such  violence. 
See  case  in  '  Vierteljahrsschrift,'  1870,  2,  237.  (For  a  medico-legal  account 
of  injuries  to  the  head,  see  papers  by  Toulmouche,  '  Ann.  d'Hyg.,'  1859,  2, 
395  ;  1860,  1, 143  ;  and  1867,  1,  121.) 

Concussion. — The  common  effect  of  a  violent  blow  on  the  head  is  to 
produce  concussion,  or  effusion  of  blood,  or  both.  Concussion  is  usually 
indicated  by  fainting,  insensibility,  or  sudden  death  occurring  immediately 
after  the  application  of  external  violence.  In  concussion  the  symptoms 
come  on  at  once,  and  the  patient  sometimes  dies  without  any  tendency  to' 
reaction  manifesting  itself.  In  the  most  severe  form,  the  person  drops  at 
the  very  moment  when  struck,  and  dies  on  the  spot.  (Chelius's  '  Surgery,' 
vol.  1,  p.  408.)  In  other  cases,  he  may  linger  in  a  state  of  insensibility 
for  several  days  or  weeks,  and  then  die.  In  concussion  there  is  generally 
more  or  less  vomiting.  It  is  important  to  remember,  that  neither  compres- 
sion nor  obvious  physical  injury  to  the  brain  is  necessary  to  render  concus- 
sion fatal.  (See  p.  470  ;  also  Travers's  '  Constitutional  Irritation,'  p.  438  ;. 
Chelius's  '  Surgery,'  vol.  1,  p.  410.)  This  may  be  entirely  dependent  on 
shock  to  the  nervous  system.  After  death,  no  particular  morbid  change 
may  be  discovered  in  the  body,  or  there  may  be  merely  the  mark  of  a 
slight  bruise  on  the  head.  In  Reg.  v.  Burgess  (Liverpool  Lent  Ass.,  1845)r 
the  deceased,  who  was  the  subject  of  violence,  fell  and  died  on  the  spot, 
and  there  was  no  appearance  of  injury  externally  or  internally.  The  state 
of  insensibility  observed  in  concussion  may  be  only  apparent.  Some  con- 
sciousness may  be  retained. 

Inflammation  may  follow  the  primary  shock  from  concussion — sup- 
puration may  take  place,  and  the  patient  die  after  the  lapse  of  several 
weeks,  or  even  months.  (See  case  '  Med.  Times  and  Gaz.,'  1860,  I.  p. 
645.)  It  is  important  in  a  medico-legal  point  of  view  to  notice  that  a 
person  may  move  about  and  occupy  himself,  while  apparently  convalescent, 
for  a  week  or  ten  days  after  recovery  from  the  first  shock,  and  then 
suddenly  be  seized  with  fatal  symptoms,  and  die.  This  apparent  recovery 
leads  to  the  common  supposition  that  death  must  have  been  produced  by 
some  intervening  cause,  and  not  by  the  original  violence  to  the  head — a 
point  generally  urged  in  the  defence  of  such  cases.  (See  Iteg.  v.  Kelpen, 
Lewes  Sum.  Ass.,  1871.)  When  the  inflammation  that  follows  concussion 
is  of  a  chronic  character,  the  person  may  suffer  from  pain  in  the  head 
and  vomiting,  and  die  after  the  lapse  of  weeks,  months,  or  even  years. 
(See  p.  612  ;  Travers,  op.  cit.,  p.  445  ;  also  Hoffbauer,  '  Ueber  die  Kopfver- 
letzungen,'  1842,  p.  57.)  Concussion  may  sometimes  take  place  as  a  con- 
sequence of  a  violent  fall  on  the  feet,  in  which  case  the  head  receives  a 
shock  through  the  medium  of  the  spinal  column.   The  skull  may  be  thereby 
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extensively  fractured  at  the  base,  and  the  brain  may  be  even  shattered  by 
such  a  fall.  This  was  the  cause  of  death  in  the  case  of  the  Duke  of  Orleans. 
('  Med.  Gaz.,'  vol.  36,  p.  368.) 

In  Allen  v.  the  Chester  Railway  Comp.  (Court  of  Common  Pleas,  Feb., 
1857),  the  plaintiff  claimed  damages  for  an  injury  caused  by  a  railway 
collision.  The  evidence  showed  that  the  plaintiff  received  a  blow  on  the 
head.  There  were  no  immediate  effects  ;  but  in  two  days  he  suffered  from 
lightness  of  the  head  and  other  symptoms,  attributed  by  his  medical 
attendant  to  concussion  of  the  brain,  as  a  result  of  the  accident.  Subse- 
quently there  were  symptoms  of  injury  to  the  spine.  There  was  pain  in  the 
course  of  the  spine,  and  partial  paralysis  of  the  bladder,  rectum,  and  lower 
extremities,  with  loss  of  memory.  The  medical  witnesses  for  the  plaintiff 
attributed  these  symptoms  to  a  blow  received  by  him  at  the  base  of  the 
skull.  The  defendant  contended  that  if  these  were  the  results  of  concus- 
sion of  the  brain,  they  ought  to  have  manifested  themselves  immediately 
on  the  occurrence  of  the  accident ;  and  this  view  was  to  some  extent 
supported  by  the  evidence  of  experienced  surgeons.  In  substance,  however, 
the  medical  evidence  of  the  two  sides  was  not  conflicting.  Concussion  of 
the  brain,  as  it  is  ordinarily  known  to  surgeons,  is  generally  attended  with 
some  immediate  symptoms ;  but  the  witnesses  for  the  defence  properly 
admitted  that  '  a  concussion  of  the  brain  (and  spine  ?),  attended  with 
apparently  slight  symptoms  at  first,  might,  under  peculiar  circumstances, 
be  followed  by  serious  symptoms.'  As  no  other  cause  could  be  assigned 
for  the  symptoms,  this  was  practically  admitting  that  the  plaintiff  had 
suffered  from  the  injury,  the  degree  being  simply  a  question  for  the  jury. 
They  returned  a  verdict  for  the  plaintiff. 

Concussion  distinguished  from  Intoxication. — The  symptoms  under  which 
a  wounded  person  is  labouring  may  be  sometimes  attributed  to  alcoholic 
intoxication,  and  a  medical  witness  may  be  asked  what  difference  exists 
between  this  state  and  that  of  concussion.  The  history  of  the  case  will, 
in  general,  suffice  to  establish  a  distinction,  but  this  cannot  always  be 
obtained.  It  is  commonly  said  that  the  odour  of  the  breath  will  enable  a 
surgeon  to  detect  intoxication ;  but  it  is  obvious  that  a  man  may  meet  with 
concussion  after  having  drunk  liquor  insufficient  to  cause  intoxication,  or 
concussion  may  take  place  while  he  is  intoxicated — a  combination  which 
frequently  occurs.  Under  such  circumstances  we  must  wait  for  time  to 
develop  the  real  nature  of  the  case.  Concussion  may  be  so  slight  as  some- 
times closely  to  resemble  intoxication,  and  from  the  absence  of  all  marks  of 
violence  to  the  head  and  the  existence  of  a  spirituous  odour  in  the  breath, 
the  medical  examiner  might  be  easily  deceived.  If  there  be  no  perceptible 
odour  in  the  breath,  the  presumption  is  that  the  symptoms  are  not  due  to 
intoxication.  On  the  other  hand,  intoxication  may  be  so  great  as  to  give 
rise  to  the  apprehension  of  fatal  consequences,  and  the  co-existence  of  a 
mark  of  violence  on  the  head  might  lead  to  error  in  the  formation  of  an 
opinion.  What  is  the  line  of  conduct  to  be  pursued  on  such  occasions? 
The  examiner  should  weigh  all  the  circumstances,  and  if  there  be  one 
cause  for  the  symptoms  more  probable  than  another,  he  should  adopt  it:  if 
there  be  any  doubt,  this  should  be  stated  to  the  Court. 

There  is  nothing  in  the  state  of  the  brain  in  a  dead  body,  which  will 
enable  a  practitioner  to  distinguish  whether  concussion  or  intoxication  had 
existed  and  had  been  the  ouse  of  the  symptoms.  The  vessels  may  be  con- 
gested in  both  cases.  The  discovery  of  alcoholic  liquid  in  the  stomach  may 
lead  to  a  presumption  that  deceased  had  been  intoxicated,  while  marks  of 
violence  on  the  head  may  favour  the  view  that  he  had  suffered  from  con- 
cussion. When  both  conditions  are  found,  the  examination  of  the  body 
cannot  lead  to  a  solution  of  the  question.    The  answer  must  then  depend 
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on  the  special  circumstances  proved,  and,  if  procurable,  on  the  nature  of 
the  symptoms  preceding  death. 

It  is  to  be  feared  that  medical  witnesses  are  not  sufficiently  careful  on 
these  occasions  to  determine  whether  there  are  signs  of  intoxication  about 
an  injured  person.  Subsequent  proceedings  may  render  this  a  material 
part  of  the  inquiry.  Many  a  house-surgeon  of  a  hospital  has  been  severely 
blamed  for  an  omission  to  inquire  and  satisfy  himself  whether,  in  addition 
to  the  results  of  violence,  a  man  who  has  been  brought  into  hospital  has 
or  has  not  been  intoxicated  when  admitted.  The  question  is  of  import- 
ance ;  the  injuries  to  the  head  may  have  arisen  from  a  fall,  and  a  drunken 
man  may  readily  meet  with  such  injuries  from  accident.  There  can  be  no 
excuse  for  not  making  a  full  inquiry  into  the  precise  condition  of  an  injured 
person,  and  arriving  at  the  best  judgment  of  which  the  case  admits.  A 
state  of  intoxication  often  renders  it  difficult  to  form  an  accurate  opinion 
in  a  case  of  alleged  criminal  wounding ;  but  it  is  always  in  the  power  of 
a  witness  to  satisfy  himself  by  close  examination,  the  use  of  the  stomach- 
pump,  or  simply  watching  the  patient,  whether  he  is  in  a  state  of  drunken- 
ness or  whether  he  is  labouring  under  the  effects  of  disease  or  violence. 
In  several  instances  within  a  recent  period  persons  who  have  been 
struck  with  incipient  symptoms  of  apoplexy  in  the  street  have  been  seized 
and  locked  up  as  drunk,  and  have  soon  afterwards  been  found  dead  or 
dying.  Others,  who  have  suffered  from  violence,  have  perished  from 
neglect  under  a  similar  mistake  made  by  a  medical  man  or  by  the  police. 
Disease  of  the  brain,  as  well  as  injuries  to  the  brain  from  violence,  may 
give  to  a  man  a  staggering  gait  and  render  him  helpless  :  they  are  also 
commonly  accompanied  by  stupefaction  and  vomiting.  If  it  should  happen 
that  shortly  before  such  an  attack,  the  person  has  taken  beer,  wine,  or 
spirits,  sufficient  to  give  an  alcoholic  odour  either  to  the  breath  or  the 
matter  vomited,  it  is  at  once  treated  as  a  case  of  drunkenness,  and  the 
unfortunate  person  is  left  to  his  fate.  The  death  of  a  Mr.  King,  in  London, 
Oct.,  1864,  furnishes  an  instance  of  the  necessity  of  a  more  rigorous  ex- 
amination of  the  facts  on  these  occasions.  He  was  pronounced  by  ;i 
medical  man  to  be  labouring  under  drunkenness,  and  handed  over  to  the 
police.  When  examined  by  another  surgeon  the  next  morning,  it  was 
found  that  his  skull  was  fractured,  and  that  he  was  otherwise  severely 
injured.  He  died  from  the  effects.  Two  other  cases  of  a  similar  kind 
occurred  in  London  in  the  spring  of  1872  ;  and  several  cases  have  since 
occurred.  A  man  who  was  stupefied  from  the  effects  of  accidental  violence 
to  the  head,  was  sent  away  from  a  public  hospital  as  drunk  and  unfit  for 
admission.  The  man  died  the  next  day,  and  on  inspection  it  was  found 
that  there  was  a  fracture  of  the  base  of  the  skull,  with  great  effusion  of 
blood.  It  appeared  that  some  brandy  had  been  given  to  deceased  soon 
after  the  accident  to  rouse  him,  and  the  smell  of  this  in  the  breath  had 
probably  thrown  the  house-surgeon  off  his  guard.  It  was  alleged  in  ex- 
planation that  there  was  no  mark  of  external  violence,  and  the  man  ap- 
peared only  stupefied  and  unable  to  stand.  Medical  diagnosis  was  here 
greatly  at  fault  from  causes  easily  to  be  appreciated.  This  is  by  no  means 
a  solitary  case. 

The  distinction  of  apoplexy  from  drunkenness  involves  greater  diffi- 
culties. In  these  cases  Ave  have  to  deal  with  the  true  diagnosis  of  alcoholic 
or  narcotic  poisoning  (p.  414).  Jackson  has  directed  attention  to  this 
medical  question  in  a  case  reported  in  the  'Med.  Times  and  Gaz.,'  1871, 1, 
360.  Some  instructive  cases,  in  reference  to  this  complication  of  wounds, 
have  been  published  by  Tardieu.    (See  '  Med.  Gaz.,'  vol.  44,  p.  347.) 

Extravasation  or  effusion  of  blood. — A  blow  on  the  head  may  destroy 
life  by  causing  an  effusion  of  blood  either  on  the  surface  or  in  the  sub- 
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stance  of  the  brain.  In  pugilistic  combats,  when  a  person  is  thus  struck, 
he  commonly  falls,  and  death  ma3r  take  place  in  a  few  minutes.  On  in- 
spection, blood  may  be  found  effused  either  at  the  base  or  in  the  ventricles 
•of  the  brain,  and  the  question  will  present  itself — Did  the  injury  which 
■caused  death  arise  from  a  bloiv  or  a  fall?  Two  cases  of  this  description 
are  reported.  The  men  were  knocked  down  by  blows  with  the  fist,  and 
they  were  taken  up  dead.  (Cormack's  'Month.  Jour.,'  Feb.,  1846,  p.  117.) 
It  is  not  easy  to  give  an  answer  to  this  question,  and  its  relevancy  in 
a  legal  view  is  not  apparent ;  for  as  it  is  presumed  the  blow  was  the 
cause  of  the  fall,  the  assailant  would  be  responsible  for  the  effects  of 
either  or  both.  In  a  case  of  this  kind  (Beg.  v.  Williams,  Denbigh  Lent 
Ass.,  1856),  in  which  the  deceased  had  received  a  blow  and  sustained  a 
fall,  and  his  death  was  clearly  proved  to  have  resulted  from  the  violence, 
the  judge  directed  the  jury,  if  the  death  was  caused  by  '  the  fighting,'  to 
return  a  verdict  against  the  prisoners.  They,  however,  persisted  in  return- 
ing a  verdict  of  not  guilty,  assuming  that  the  fatal  injury  was  caused  by 
the  fall  and  not  by  the  blow.  A  heavy  blow  on  the  head  may  cause  at 
•once  fatal  effusion  of  blood,  but  in  these  instances  the  effusion  commonly 
arises  from  the  violent  concussion  which  the  injured  person  sustains  by  the 
fall.  A  medical  witness  will  therefore  in  general  be  compelled  to  admit 
that  the  fatal  effusion  might  have  taken  place  either  from  a  blow  or  a 
fall.  If  the  fall  has  resulted  from  accident  and  not  from  a  blow,  this 
will,  of  course,  absolve  the  accused  from  responsibility  for  the  fatal  results. 

This  subject  has  important  applications  in  legal  medicine,  for  there  are 
many  cases  of  this  description  tried  at  the  assizes.  Effusion  may  occur 
from  violence,  with  or  without  fracture,  and  it  may  take  place  without 
being  accompanied  by  any  external  marks  of  injury.  In  the  case  of 
Beg.  v.  Phelps  and  others  (Gloucester  Aut.  Ass.,  1841),  it  was  proved 
that  there  was  great  effusion  of  blood,  and  even  laceration  of  the  brain, 
without  corresponding  external  injuries  on  the  deceased.  (See  also  at 
the  same  Assizes,  the  case  of  Beg.  v.  Thomas.)  A  person  received 
a  blow  from  a  small  stone,  and  died  in  ten  minutes.  On  examination 
there  was  no  external  bruise  or  fracture  of  the  bones :  the  ventricles  of 
the  brain  were  filled  with  coagulated  blood,  and  all  the  vessels  were  gorged 
with  blood.  It  was  observed  that  the  skull  was  in  this  instance  unusually 
thin.  The  chief  source  of  the  effusion  in  violence  to  the  head  arises  from 
a  rupture  of  the  meningeal  artery,  and  this  may  occur  from  a  mere  shock 
•or  concussion,  with  or  without  a  fracture  of  its  bony  canal.  The  blood 
•thus  effused  acts  by  compressing  the  brain  ;  this  compression  does  not 
always  cause  death  unless  the  blood  is  in  large  qiiantity,  or  unless  it  is 
effused  in  or  around  the  base  of  the  brain  (medulla  oblongata).  Thus  the 
hemispheres  will  bear  a  degree  of  compression  from  blood  which,  if  it 
affected  that  portion  of  the  base  of  the  brain  from  which  the  spinal 
marrow  proceeds,  would  instantly  destroy  life.  The  most  fatal  effusions, 
therefore,  are  those  which  take  place  in  a  fracture  of  the  base  of  the  skull, 
whereby  one  or  both  lateral  sinuses  are  commonly  ruptured.  There  may, 
however,  be  laceration  of  the  brain,  with  effusion  of  blood  to  some  extent 
at  the  base,  and  yet  the  person  may  survive  some  days.  A  woman  sur- 
vived from  severe  injuries  to  the  head  for  a  period  of  twelve  days.  She 
was  insensible  during  the  whole  of  this  time  ;  some  of  the  external  marks 
of  violence  had  nearly  disappeared,  and  undergone  the  usual  changes  of 
colour.  A  severe  blow  had  obviously  been  inflicted  on  the  summit  of  the 
head.  On  inspection  after  death  it  was  found  that  there  had  been  lacera- 
tion of  the  brain  by  counter-stroke,  and  a  large  clot  of  blood  was  observed 
to  occupy  the  lacerated  part,  extending  over  the  surface  of  the  base  of 
the  brain  and  into  the  ventricles.    In  this  instance  the  woman  survived 
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a  severe  injury  for  an  unusually  long  period.  In  the  case  of  Cuming 
(Edinburgh,  Dec.,  1853),  the  deceased  died  on  Nov.  8th,  from  laceration 
of  the  brain  produced  by  blows  on  the  head,  inflicted  by  the  prisoner  on 
Oct.  26th.  The  woman  lay  in  a  state  of  insensibility  during  the  whole 
period  of  thirteen  days.  In  another  case,  as  a  result  of  effusion  of  blood 
from  injury  to  the  head,  death  did  not  take  place  until  the  twelfth  day. 
The  patient,  set.  18,  received  a  blow  on  the  head  during  a  fight.  He  did 
not  suffer  much  in  consequence,  and  continued  his  employment  during 
the  next  ten  days,  but  on  the  eleventh  day,  owing  to  his  having  headache, 
he  went  to  the  hospital.  He  walked  to  his  bed,  and  appeared  quite 
rational,  but  he  was  depressed,  and  there  were  febrile  symptoms.  He 
died  during  the  night.  On  inspection  bruises  were  found  on  the  arms,, 
but  the  head  presented  no  outward  sign  of  injury,  and  the  bones  were  not 
fractured.  On  removing  the  outer  membrane  (dura  mater),  the  right 
half  of  the  brain  was  surrounded  by  effused  blood  which  had  compressed 
it.  It  was  contained  in  the  cavity  of  the  arachnoid  membrane.  The  brain 
presented  no  breach  of  surface  or  laceration  from  which  the  blood  could 
have  issued,  and  its  substance  was  healthy.  Four  ounces  of  blood  in  a 
fluid  state  were  collected.  There  was  a  loose  coagulum  of  slightly  brown 
hue,  and  under  this  there  were  other  coagula  of  a  light  ochreous  colour 
adherent  to  the  brain  and  dura  mater,  showing  that  the  blood  had  been 
effused  some  days.  These  coagula  were  in  membranous  layers,  and  under 
the  microscope  presented  a  fibrous  texture.  ('  Guy's  Hosp.  Rep.,'  1859,  p. 
123.)  This  case  shows  the  insidious  nature  of  injuries  to  the  head,  and 
that  an  injury  may  prove  fatal  without  leaving  any  marks  of  violence 
externally,  or  appearance  of  laceration  of  vessels  or  brain-substance  in- 
ternally. A  man  while  intoxicated  was  thrown  down,  and  struck  his 
head  against  the  pavement.  He  was  taken  up  insensible,  the  wound  was 
dressed,  and  he  partially  recovered  his  senses.  Three  days  afterwards  he 
was  brought  into  Guy's  Hospital  in  a  state  resembling  that  of  concussion. 
There  was  a  scalp-wound  at  the  back  of  the  head  on  the  left  side.  He 
remained  in  a  lethargic  state,  being  occasionally  affected  with  convulsions. 
About  a  week  after  his  admission  he  sank  into  a  half  comatose  state,  and 
occasionally  screamed  out.  The  pupils  became  finally  contracted  (as  in 
narcotic  poisoning),  and  he  died  twenty-Jive  days  after  the  infliction  of  the 
violence.  On  inspection,  a  layer  of  blood  an  inch  thick  was  found  cover- 
ing the  right  hemisphere  of  the  brain.  The  clot  was  thready,  of  a  dull 
red  colour,  and  in  some  parts  of  a  yellow  or  ochreous  tint,  showing  from? 
these  changes  in  the  red  colouring  matter  that  the  blood  had  been  effused 
for  a  considerable  time.  On  two  portions  of  the  base  this  yellow  clot  was 
closely  adherent  to  the  brain,  and  on  removing  it  this  was  found  to  be 
bruised  and  softened.  The  source  of  the  blood  was  traced  to  some  ruptured 
vessels  of  the  inner  membrane  (pia  mater)  at  this  spot.  None  of  the 
larger  arteries  or  venous  sinuses  were  found  injured,  and  there  were  no 
inflammatory  products.    ('  Guy's  Hosp.  Rep.,'  1859,  p.  122.) 

In  cases  of  injuries  to  the  head  proving  fatal  by  effusion  of  blood  on 
the  bi'ain,  a  person  may  recover  from  the  first  effects  of  the  violence, 
and  apparently  be  going  on  well,  when  he  will  suddenly  become  worse, 
and  die.  Effusion  takes  place  slowly  at  first, — it  may  be  arrested  by  the 
effects  of  stupor  from  concussion,  by  a  portion  of  the  blood  coagulating 
around  the  ruptured  orifices  of  the  vessels,  or  by  some  other  mechanical 
impediment  to  its  escape  ;  but  after  a  longer  or  shorter  period,  especially 
if  the  person  be  excited  or  disturbed,  the  bleeding  will  recur  and  destroy 
life  by  producing  compression.  How  many  hours  or  days  are  required  in 
order  that  such  an  increased  effusion  should  take  place  after  an  accident, 
it  is  impossible  to  say ;  but  in  severe  cases,  it  is  generally  observed  to^ 
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follow  the  injury  within  a  short  time.  Astley  Cooper  has  related  the 
case  of  a  gentleman  who  was  thrown  ,out  of  a  chaise,  and  fell  upon  his 
head  with  such  violence  as  to  stun  him  in  the  first  instance.  After  a  short 
time  he  recovered  his  senses,  and  felt  so  much  better  that  he  entered  the 
chaise  again,  and  was  driven  to  his  father's  house  by  a  companion.  He 
attempted  to  pass  off  the  accident  as  of  a  trivial  nature,  but  he  soou 
began  to  feel  heavy  and  drowsy,  so  that  he  was  obliged  to  go  to  bed. 
His  symptoms  became  more  alarming,  and  he  died  in  about  an  hour 
from  effusion  of  blood  on  the  brain.  When  the  brain  has  sustained 
laceration  from  violence,  in  addition  to  insensibility,  convulsions  are  fre- 
quently observed. 

Effusion  of  blood  from  disease  or  violence. — Blood  may  be  found  effused 
in  various  situations  within  the  interior  of  the  skull,  and  the  cause  of  the 
effusion  may  be  either  disease  or  violence.  The  skill  of  a  medical  jurist 
is  often  required  to  determine  which  of  these  causes  is  the  more  probable, 
as  where,  for  instance,  a  pugilist  has  died  after  having  received  severe 
injuries  to  the  head,  and  his  adversary  is  tried  on  a  charge  of  manslaughter. 
On  these  occasions  it  is  often  urged  in  the  defence,  that  the  bleeding 
might  have  arisen  either  from  a  diseased  state  of  the  vessels  of  the  brain, 
or — if  the  evidence  render  it  probable  that  the  blow  was  the  cause — that 
the  effects  of  the  blow  were  aggravated  by  a  diseased  condition  of  the 
vessels,  or  by  the  excitement  into  which  the  deceased  was  thrown,  either 
from  the  effects  of  intoxication  or  passion.  When  the  brain  is  not  lacer- 
ated by  violence,  the  blood  is  effused  either  on  the  surface  of  the  hemis- 
pheres, between  the  membranes,  or  at  the  base.  When  the  effusion  is 
caused  by  violence,  the  effused  blood  is  not  always  found  under  the  spot 
where  the  blow  was '  inflicted,  but  occasionally  by  counter- stroke  on  the 
surface  of  the  brain,  directly  opposite  to  it — a  case  which  a  medical  witness 
has  frequently  been  required  to  explain  on  trials,  and  depending  on  the 
same  cause  as  fracture  by  counter-stroke,  i.e.  on  a  separation  of  parts 
(laceration  of  the  brain,  effusion  of  blood,  or  even  fracture  of  the  bones) 
at  the  point  of  the  skull  directly  opposite  to  that  which  sustains  the 
violence.  The  case  above  related  furnishes  a  good  instance  of  exten- 
sive injury  by  counter-stroke.  A  severe  blow  had  been  inflicted  on  the 
summit  of  the  head,  as  the  mark  was  plainly  visible,  but  the  fatal  injury 
was  found  in  the  base  of  the  brain,  i.e.  on  the  part  opposite  to  that  which 
received  the  blow.  Hence  the  brain  was  lacerated  and  blood  effused. 
Again,  fracture  of  the  base  of  the  skull  is  frequently  the  result  of  severe 
violence  applied  to  the  top  of  the  head  (vertex).  (See  case  '  Med.  Gaz.,' 
vol.  36,  p.  368.)  Effusions  of  blood  from  a  diseased  state  of  the  vessels 
more  commonly  take  place  in  the  substance  of  the  brain,  but  they  some- 
times occur  on  the  surface  of  the  organ  as  a  result  of  mere  excitement  or 
over-exertion  of  the  muscular  powers.  A  diseased  condition  of  the  vessels, 
and  probably  a  softening  of  the  substance  of  the  brain,  may  on  these 
occasions  be  apparent  on  inspection. 

A  boy,  aged  twelve,  died  suddenly  with  comatose  symptoms,  after 
violent  exertion.  On  inspection,  half  a  pint  of  blood  was  found  effused  on 
the  surface  of  the  brain.  ('  Lancet,'  Nov.,  1840.)  This  case  is  the  more 
remarkable,  because  it  is  rare  that  a  spontaneous  effusion  from  disease 
should  occur  in  so  young  a  person.  Then  again  it  must  be  remembered 
that,  under  the  effects  of  violence  when  the  brain  participates  in  the  injury, 
blood  may  be  effused  in  its  substance  so  as  to  resemble  cerebral  haemorrhage 
from  disease.  Thus  when  the  skull  has  sustained  violent  blows  without 
fracture,  the  extravasated  blood  has  been  observed  to  proceed  from  the 
minute  vessels  of  the  pia  mater  and  choroid  plexus.  A  case  is  reported 
('  Lancet,'  Jan.  11,  1845,  p.  51),  where  a  blow  on  the  neck  over  the 
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jugular  vein  caused  instantaneous  death,  apparently  from  effusion  of 
blood  in  the  brain.  Another  fatal  case  from  the  same  cause  is  referred 
to,  in  which  a  large  quantity  of  blood  was  found  effused  in  the 
lateral  ventricles.  Traill  mentions  an  instance  which  occurred  at  Liver- 
pool in  1838,  in  which  a  blow  with  the  naked  fist  entirely  divided  the 
external  carotid  artery  in  a  healthy  man,  who  died  very  speedily.  ('  Out- 
lines,' p.  89.) 

If  the  effusion  depend  on  disease,  the  arteries  around  may  be  found  in 
a  diseased  condition,  or  the  brain  itself  may  be  found  softened  and  dis- 
organized. The  state  of  the  brain  and  its  vessels  should  be  closely 
examined  in  all  cases  of  alleged  violence,  since  haemorrhage  may  take  place 
either  from  excitement  or  slight  blows,  whenever  this  diseased  condition 
exists.  It  has  occasionally  happened,  especially  in  old  persons,  that  the 
person  has  dropped  down  dead  without  a  blow  being  struck,  and  that  death 
has  been  wrongly  imputed  to  violence.  Cerebral  hemorrhage  from  disease 
rarely  occurs  in  persons  under  forty  years  of  age.  Frequent  intemperance 
and  violent  passion  may,  however,  easily  create  a  tendency  to  it  in  younger 
subjects.  As  an  effect  of  violence  it  may  take  place  in  persons  of  all  ages, 
but  when  the  marks  of  violence  are  slight,  a  witness  must  exercise  great 
caution  before  he  alleges  that  the  extravasation  was  produced  by  a  blow, 
especially  when  it  is  found  that  the  deceased  was  of  intemperate  habits. 
For  a  full  account  of  the  circumstances  accompanying  extravasation  from 
violence,  see  Brach's  'Chirurg.  Foren.  Spec.,'  p.  63,  Koln,  1843. 

As  a  summary  of  these  remarks,  we  may  say  that  in  effusions  of  blood 
from  violence,  the  blood  generally  issues  from  a  vessel  which  is  plainly 
seen  to  be  torn,  as  the  middle  artery  of  the  brain,  or  the  lateral  sinus  ;  and 
it  is  commonly  found  on  the  surface  of  the  brain,  and  not  in  its  substance, 
unless  the  organ  is  lacerated.  When  the  blood  is  effused  between  the  dura 
mater  and  skull,  more  especially  when  immediately  below  the  seat  of 
violence  or  directly  opposite  to  it  by  counter-stroke,  this  is  strong  evidence, 
cceteris  paribus,  that  it  has  proceeded  from  a  blow.  When  there  is  a 
fracture  of  the  skull,  the  presumption  of  the  extravasation  being  due  to 
violence  is  great;  because  this  is  not  only  a  sufficient  but  a  very  obvious 
cause,  while  the  idea  of  its  having  proceeded  from  disease  only  is  remote 
and  speculative.  When,  besides  these  conditions,  there  is  no  remark- 
able congestion  of  the  brain  in  other  spots,  the  substance  of  the  organ  is 
firm,  and  the  vessels  are  to  all  appearance  free  from  disease,  we  have  the 
strongest  reason  to  believe  that  the  effusion  must  have  been  due  to  violence, 
and  to  no  other  cause  whatever.  At  the  trial  of  Edey  (High  Court  of 
Just.,  Edinburgh,  Nov.,  1847),  it  wras  proved  that  the  deceased  had  died 
from  effusion  of  blood  on  the  brain,  and  the  question  was,  whether  this 
had  arisen  from  a  blow  or  from  disease.  The  medical  witness  deposed 
that  he  found  no  marks  of  disease  in  the  blood-vessels  of  the  brain,  and 
his  opinion  was  that  it  had  resulted  from  violence.  The  prisoner  was  con- 
victed. A  case  of  some  interest  in  relation  to  this  question  was  communi- 
cated to  the  'Lancet'  (Nov.  13,  1847,  p.  521).  An  effusion  of  blood 
which  led  to  sudden  death  after  a  blow  on  the  mouth  during  a  pugilistic 
encounter,  was,  however,  in  this  instance  considered  to  have  arisen  from 
excitement.    (See  case  of  Beg.  v.  Baker,  p.  670.) 

The  evidence  given  on  some  trials,  when  the  main  question  has  turned 
upon  the  cause  of  an  effusion  of  blood  in  the  case  of  a  person  who  has 
sustained  violent  injuries  to  the  head,  has  not  been  satisfactory.  It  has 
been  made  to  appear  that  no  sort  of  mechanical  violence  applied  to  the 
head  of  a  man  in  a  state  of  drunkenness  or  passion — of  one  whose  cerebral 
vessels  were  probably  diseased — could  have  had  any  effect  in  producing  a 
■fatal  extravasation  found  in  the  head  after  death.   In  spite  of  an  individual 
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having  received  a  violent  blow  with  a  bludgeon,  sufficient  to  have  killed  a 
vigorous  man,  or  of  his  having  been  thrown  with  considerable  force  with 
his  head  against  a  stone-floor,  an  unqualified  admission  is  often  made,  that 
excitement  alone,  or  drunkenness  alone,  would  account  for  the  extravasa- 
tion without  reference  to  the  blow.  In  putting  the  most  favourable  con- 
struction upon  these  cases,  when  we  have  clear  evidence  of  great  violence 
having  been  used  to  the  head,  with  the  presence  of  the  usual  post-mortem 
appearances,  our  opinion  should  be  that  the  excitement  or  drunkenness 
might  have  predisposed  to,  but  was  not  the  immediate  cause  of,  the 
cerebral  haemorrhage. 

A  mere  inspection  of  the  body  does  not  always  lead  to  the  discovery  of 
the  cause  of  an  effusion  on  the  brain.  The  violence  causing  an  effusion  of 
blood  may  have  been  slight,  and  unless  attention  is  particularly  directed  to 
the  subject,  it  may  be  overlooked.  In  the  case  of  a  woman  who  died  in  a 
London  hospital  in  1857,  there  was  no  fracture  of  the  skull  or  external 
injury  to  account  for  effusion  of  blood  on  the  brain.  The  brain  was  not 
injured,  and  in  fact  there  was  no  apparent  cause  of  death  but  the  effusion, 
and  this  was  somewhat  precipitately  assigned  to  disease.  A  certificate  of 
death  from  '  apoplexy  '  was  given,  and  the  deceased  was  buried.  It  subse- 
quently transpired  that  she  had  been  maltreated  by  her  husband,  and  that 
the  effusion  of  blood  was  owing  to  this  maltreatment.  The  condition  of 
the  effused  blood  should  be  accurately  noticed,  in  order  to  determine 
whether  it  presents  any  marks  indicative  of  its  being  recent  or  of  old 
standing. 

Spontaneous  effusions,  or  effusions  from  disease,  are  not  easily  distin- 
guished from  those  which  are  the  result  of  violence  to  the  head.  Wilks 
has  pointed  out  that  in  most  instances  of  severe  injury  attended  with 
effusions  of  blood,  the  structure  of  the  brain  is  found  bruised.  In  men- 
ingeal apoplexy  (apoplexy  of  the  membranes)  the  source  of  the  blood  is  a 
vein  of  the  pia  mater  or  inner  membrane,  and  sometimes  a  large  arterial 
trunk.  The  difficulty  chiefly  arises  in  those  cases  in  which  effusion  is 
found  after  slight  violence,  and  there  is,  at  the  same  time,  disease  of  the 
vessels  of  the  brain.    (See  '  Guy's  Hosp.  Rep.,'  1859,  p.  120.) 

Effusion  of  blood  from  excitement. — When  engaged  in  the  investigation 
of  these  cases,  it  is  always  a  fair  matter  of  inquiry  whether  the  violence 
upon  the  evidence  was  not  of  itself  sufficiently  great  to  account  for  the 
effusion  without  the  supposition  of  coexisting  disease  or  excitement. 
Admitting  that  the  rupture  of  a  blood-vessel,  and  the  effusion  of  blood  on 
the  brain,  may  take  place  from  simple  excitement  and  passion,  yet  this  is 
an  event  comparatively  rare,  at  least  in  the  young  and  healthy,  while 
nothing  is  more  common  than  that  these  results  should  follow  violent 
injuries  to  the  head,  whatever  the  age  or  condition  of  the  person.  When 
the  person  assaulted  is  of  intemperate  habits  and  advanced  in  life,  and  the 
violence  is  not  adequate  to  account  for  the  effusion  in  a  healthy  person,  it 
may  be  fairly  assigned  to  excitement  or  disease.  In  Beg.  v.  Poribury 
(G.  C.  C,  March,  1872)  a  woman  was  charged  with  the  murder  of  her 
mother.  The  woman  died  ten  days  after  a  quarrel  with  the  prisoner.  On 
inspection  there  was  congestion  of  the  membranes  of  the  brain,  with  slight 
effusion.  There  was  nothing  to  indicate  that  this  had  been  caused  by 
violence,  and  the  effusion,  which  was  the  cause  of  death,  might  have  arisen 
from  excitement,  considering  the  age  and  habits  of  the  deceased.  This 
view  was  adopted  by  the  jury,  and  the  pi'isoner  was  discharged.  A  case 
occurred  in  London,  in  1865,  of  a  similar  kind,  but  death  was  more  rapid. 
The  deceased,  set.  55,  had  presided  at  a  meeting,  and  was  engaged  in  an 
angry  altercation,  when  he  received  a  sharp  blow  on  the  cheek.  He  leaned 
over  on  his  right  side,  but  did  not  speak.    He  died  in  ten  minutes.  Both 
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the  deceased  and  the  assailant  were  greatly  excited.  On  inspection  blood  was 
found  effused  on  the  brain.  The  medical  man  properly  referred  death  to 
apoplexy,  as  the  result  of  excitement  and  not  of  the  blow  which  was  struck. 
In  the  trial  of  Baker  for  the  murder  of  Casey  (Beg.  v.  Baker,  C.  C.  C,  May, 
1882),  several  interesting  points  arose  with  respect  to  wounds,  aud  the  cause 
of  death.  There  were  altogether  nineteen  wounds  upon  the  body  of  the 
deceased.  Three  of  these  were  mortal  wounds,  viz.  one  on  the  left  side  of 
the  chest  penetrating  the  right  ventricle  of  the  heart,  the  bag  of  the  heart 
being  filled  with  blood  ;  a  second  wound  at  the  lower  part  of  the  right  side 
of  the  chest  passed  through  the  liver  into  the  inferior  vena  cava,  and  had 
caused  copious  haemorrhage ;  a  third  wound  had  opened  the  left  internal 
jugular  vein.  The  other  wounds  were  of  a  minor  character.  All  must 
have  been  produced  by  some  sharp  instrument.  There  were  also  abrasions 
on  the  head,  neck,  hands,  etc.,  made  during  life.  Thei*e  was  no  existing 
disease.  Over  the  surface  of  the  brain  was  a  considerable  effusion  of  blood 
extending  into  the  ventricles.  This  was  ascribed  by  Pepper  to  apoplexy, 
probably  the  result  of  a  violent  struggle  ;  and  he  assigned  apoplexy  rather 
than  the  mortal  wounds  on  the  body  as  the  cause  of  death.  Considering 
the  copious  haemorrhage  from  the  mortal  wounds — haemorrhage  which 
probably  went  on  for  some  time  after  death — the  presence  of  an  effusion  of 
blood  upon  the  brain  was  remarkable.  Probably  the  mortal  wounds  were 
inflicted  after  the  apoplectic  seizure,  and  whilst  the  man  was  in  the  act  of 

If  on  these  occasions  a  medical  witness  is  unable  to  state  positively 
whether  the  effusion  was  due  to  the  excitement  or  the  blows,  he  will 
satisfy  the  Court  if  he  only  states  clearly  that  which  is,  in  his  own  mind, 
the  more  probable  cause  of  death  ;  and  by  weighing  all  the  circumstances 
of  the  case  beforehand,  he  will  rarely  fail  to  find  that  one  cause  was  more 
probable  than  the  other.  Thus,  if  a  man,  excited  by  passion  and  intoxica- 
tion, is  struck  on  the  head,  and  the  blow  is  slight — such  as  an  unaffected 
person  would  probably  have  sustained  without  injury — yet  in  this  case 
insensibility  and  death  follow,  and,  on  examination,  a  quantity  of  blood  is 
found  effused  in  the  substance  of  the  brain,  can  it  be  a  matter  of  doubt, 
medically  speaking,  that  the  effusion  was  chiefly  due  to  the  excitement 
under  which  the  deceased  was  labouring  ?  To  take  a  converse  instance — 
a  man  engaged  in  a  personal  conflict  with  another,  is  struck  most  violently 
on  the  head,  or  falls  with  great  force  on  that  part  of  his  body :  on  inspec- 
tion it  is  found  that  death  has  arisen  from  effusion  of  blood  on  the  surface 
of  the  brain,  and  it  would  be  no  unexpected  consequence  of  the  violence 
inflicted  that  a  similar  appearance  should  be  met  with  in  an  individual 
calm  and  unexcited.  Could  a  practitioner  hesitate  to  say,  under  these 
circumstances,  that  the  blow  would  satisfactorily  account  for  the  effusion, 
without  reference  to  any  coexisting  causes  of  excitement  ?  These  may  be 
allowed  to  have  their  influence,  in  giving  an  increased  tendency  to  cerebral 
haemorrhage,  or  in  aggravating  the  consequences  of  the  blow,  but  no 
further. 

A  witness  asserts,  perhaps,  that  the  extravasation  of  blood  was  owing 
to  a  blow  inflicted  on  the  head.  He  is  then  asked  whether  vessels  may  not 
be  ruptured  by  excitement :  he  answers,  without  any  qualification,  in  the 
affirmative,  and  thus  produces  an  impression  on  the  minds  of  the  jury  that 
excitement  may  have  caused  the  rupture  of  the  vessel  in  the  particular 
case  on  which  he  is  being  examined.  The  effect  produced  by  it  on  the 
Court  is  not  always  removed,  even  by  a  careful  re- examination.  A  medical 
witness  has  to  state  the  whole  truth.  A  qualified  answer  should  be  given 
to  what  is  really  a  general  question  ;  and  supposing  his  opinion  to  be 
already  formed  on  the  subject  on  which  his  evidence  is  required,  he  should 
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not,  unless  it  be  strictly  consistent  with  his  own  views,  allow  his  answer  to  a 
■general  question  to  be  made  applicable  to  a  particular  case.  If  asked  whether 
vessels  might  not  be  ruptured,  and  blood  extravasated  by  mere  excitement, 
he  should  answer  that  such  an  effect  might  undoubtedly  follow  ;  but  that 
it  was  his  opinion — and  it  is  here  supposed  that  his  opinion  has  been 
founded  upon  a  deliberate  examination  of  all  the  medical  facts — that 
excitement  was  not  the  cause  of  rupture  and  extravasation  in  the  case  in 
question.  A  witness  has  a  right  to  insist  that  his  evidence  shall  pass  to 
the  jury  without  having  any  designed  ambiguity  attached  to  it.  In  a 
trial  for  manslaughter  it  was  proved  that  the  prisoner  and  deceased  had 
been  wrestling.  The  prisoner  had  thrown  the  deceased  with  his  head  on 
a  stone  floor ;  he  then  seized  him  by  the  throat,  and  beat  his  head  several 
times  against  the  floor.  The  deceased  died  nineteen  hours  afterwards. 
On  inspecting  the  body,  a  great  quantity  of  coagulated  blood  was  found 
beneath  the  scalp.  There  was  a  wound  over  the  right  parietal  bone,  an 
inch  and  a  half  in  length,  penetrating  through  the  scalp,  but  no  fracture 
of  the  skull.  There  was  a  quantity  of  extravasated  blood  on  the  opposite 
or  left  side  of  the  head,  and  a  rupture  of  some  branches  cf  the  carotid 
artery  on  the  inside  of  the  skull.  On  the  neck  were  two  discolorations 
to  the  left  of  the  windpipe,  apparently  occasioned  by  the  pressure  of  two 
fingers.  The  laying  hold  of  the  neck  might,  in  the  opinion  of  the  witness, 
have  more  readily  caused  a  rupture  of  the  cerebral  vessels,  by  preventing 
the  return  of  blood.  The  surgeon,  after  giving  this  description  of  the 
post-mortem  appearances,  was  asked  whether,  in  his  opinion,  death  was 
occasioned  by  the  injury  proved  in  evidence.  Death  might  or  might  not 
have  been  occasioned  by  it.  It  might  have  arisen  from  other  causes — 
such  as  an  apoplectic  fit.  The  effusion  of  blood  was  the  immediate  cause 
of  death,  and  he  had  seen  blood  in  the  heads  of  many  persons  dying  from 
apoplexy.  He  was  not  able  to  speak  to  the  cause  of  the  rupture  of  the 
vessels.  He  thought  it  highly  probable  that  the  injury  received  was  the 
cause  of  death — it  was  certainly  sufficient  to  account  for  it.  ('  Med.  Gaz.,' 
vol.  7,  p.  382.) 

A  case  was  tried  (Gloucester  Sum.  Ass.,  1845,  Beg.  v.  Pliipps)  in 
which  a  strong  opinion  was  expressed  by  Patteson,  J.,  in  relation  to  this 
defence.  During  a  fight,  the  prisoner  struck  the  deceased  a  severe  blow 
under  the  left  ear.  He  fell,  and  died  in  a  few  minutes.  After  death, 
blood  was  found  extravasated  on  the  part  corresponding  to  the  seat  of 
violence,  and  this,  in  the  opinion  of  the  medical  witness,  satisfactorily 
accounted  for  death.  The  defence  was,  that  the  effusion  might  have 
proceeded  from  over-excitement ;  but  the  judge  said  that  if  it  were  proved 
two  people  were  fighting  together — blows  were  struck — one  fell  to  the 
ground  and  died,  and  afterwards  internal  injuries  were  found  correspond- 
ing with  the  external  marks  of  violence,  no  power  on  earth  could  persuade 
him  that  such  blows  were  not  the  cause  of  death.  The  prisoner  was 
found  guilty. 

Effusion  of  hlood  causing  death  after  a  long  period  of  time. — Admitting 
that  blood  has  been  effused  on  the  brain  as  a  result  of  violence,  the  person 
injured  may  survive  the  effects  for  so  long  a  period  as  to  create  a  doubt 
whether  death  can  be  strictly  assigned  to  the  violence.  In  this  respect 
the  case  of  Beg.  v.  Sullivan  (C.  C.  0.,  Sept.,  1853)  is  of  some  interest. 
A  healthy  man  was  knocked  down  by  the  prisoner,  and  fell  with  his  head 
upon  the  ground.  He  appeared  as  if  he  was  stunned,  stagger-ed  in 
attempting  to  walk,  and  complained  of  pain  in  the  head  and  general 
weakness.  This  was  on  April  11,  1853.  Although  he  suffered  from  pain 
in  the  head,  he  had  no  medical  advice  until  May  12th,  and  had  in  the 
mean  time  performed  his  duties.    After  this  he  suffered  from  dimness  of 
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sight,  and  became  delirious.  On  the  29th  he  came  under  the  care  of 
M' William.  There  were  marks  of  bruises  on  the  head,  impairment  of 
vision,  a  faltering  gait,  and  other  symptoms  indicative  of  pressure  on  the 
brain.  He  improved  under  treatment,  but  the  symptoms  returned  in  an 
aggravated  form  about  June  12th,  and  he  became  insane.  He  had 
delusions,  and  was  evidently  suffering  from  pressure  on  the  brain.  He 
recovered  so  far  that  he  was  about  to  be  discharged,  when  the  symptoms 
became  aggravated,  and  death  took  place  four  months  after  the  infliction 
of  the  violence.  On  inspection,  a  shot  was  found  imbedded  in  the  frontal 
bone,  not  penetrating  the  skull.  A  clot  of  blood  amounting  to  two  fluid 
ounces  existed  between  the  layers  of  the  arachnoid  membrane,  occupying 
the  whole  surface  of  the  left  hemisphere  ;  the  clot  had  evidently  been 
there  for  some  time,  because  it  was  partially  invested  with  a  false  mem- 
brane. No  large  vessel  was  ruptured  ;  there  had  probably  been  an  escape 
of  blood  at  different  times,  and  this  would  explain  the  intermittent  nature 
of  the  symptoms.  The  surface  of  the  brain  had  been  obviously  indented 
by  its  pressure.  Another  clot  of  old  standing  was  found  in  the  pons  Varolii. 
The  Avitnesses  concurred  in  attributing  death  to  the  effusion  of  blood  on 
the  brain,  and  the  effusion  to  the  violence  inflicted  by  the  prisoner,  although 
it  was  admitted  to  be  probable  that  some  additional  effusion  had  taken 
place  just  before  the  last  recurrence  of  symptoms.  The  prisoner  was  con- 
victed of  manslaughter.  The  fact  that  the  deceased  had  been  healthy 
previous  to  the  violence,  and  that  after  this  he  had  constantly  suffered 
more  or  less  from  symptoms  of  pressure  on  the  brain,  fully  justified  the 
medical  opinion,  in  spite  of  the  protracted  nature  of  the  case.  There  was 
no  other  cause  but  the  violence  to  account  for  the  effusion  and  death. 

Bate  of  effusions.- — Recent  effusions  of  blood  are  recognized  by  their  red 
colour,  and  the  consistency  and  appearance  of  the  clot  or  coagulum. 
After  some  days  the  clots  acquire  a  chocolate  or  brown  colour,  and  this 
passes  gradually  into  an  ochreous  tint,  which  may  be  met  with  in  from 
twelve  to  twenty-five  days  after  the  violence  (see  cases,  ante,  p.  666). 
Clots  of  effused  blood  also  undergo  changes  in  structure  and  consistency ; 
when  old  they  are  firmer,  and  there  is  much  lymph,  which  is  sometimes 
disposed  in  membranous  layers  of  a  fibrous  structure,  and  these  are 
adherent  to  the  dura  mater  and  the  brain.  The  surface  of  this  organ 
sometimes  presents  a  mark  indicative  of  pressure. 

The  influence  of  time  and  surface  in  altering  the  appearance  of  effused 
blood,  will  be  evident  from  the  following  case  reported  by  Reid  ('  Physiol. 
Researches,'  p.  513).  A  woman,  set.  70,  threw  herself  from  a  window. 
The  fall  produced  a  severe  lacerated  wound  of  the  scalp,  laying  bare  the 
skull,  and  causing  a  simple  fracture  of  the  sternum  and  tibia.  She  died 
thirty-one  days  after  the  injury,  in  a  state  of  exhaustion.  On  inspection 
there  was  a  fracture  of  the  left  parietal  bone,  and  between  the  dura  mater 
and  inner  surface  of  the  skull,  near  the  left  temple,  there  was  a  layer  of 
coap-ulated  blood,  one-sixth  of  an  inch  in  thickness  and  about  two  inches 
in  breadth.  In  one  place  the  clot  had  a  brownish  hue,  but  the  greater  part 
of  it  was  still  rather  dark-coloured.  On  the  right  side  there  was  a  similar 
effusion  of  coagulated  blood,  but  this  was  inside  the  dura  mater  and  on  the 
arachnoid  covering  of  the  brain  (see  fig.  127,  p.  676),  or  within  the  cavity 
of  the  arachnoid.  This  coagulum  was  everywhere  of  a  chocolate-brown 
colour,  showing  that  the  process  of  absorption  was  much  more  advanced 
than  on  the  left  side.  A  large  quantity  of  coagulated  blood  had  been  effused 
into  the  cellular  tissue  near  the  fracture  of  the  tibia.  This  was  still  black, 
and  had  the  appearance  of  a  recent  effusion.  A  small  quantity  of  black  blood 
was  also  found  near  the  sternum,  which  had  been  fractured.  The  fractured 
ends  of  the  bones  had  been  firmly  united.    There  is  no  doubt  that  all 
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these  effusions  had  taken  place  at  the  same  time  from  the  same  accident, 
i.e.  thirty-one  days  before  death,  yet  they  presented  very  different  appear- 
ances ;  and  but  for  the  facts  being  known,  it  might  have  been  contended, 
that  the  effusion  on  the  arachnoid  from  the  great  change  of  colour  was  of 
much  older  date  than  the  othei's.  The  difference,  however,  was  probably 
owing  to  absorption  being  more  active  on  the  inner  surface  of  the  serous 
membrane  than  in  the  other  structures  in  which  blood  was  effused.  In 
estimating  time,  as  indicated  by  change  of  colour  in  the  clot,  we  must 
therefore  always  consider  the  seat  of  the  effusion  and  the  absorbing  power 
of  the  tissues.  Reid  also  mentions  a  remarkable  case  of  effusion  of  serum 
in  the  ventricles  of  the  brain  in  the  case  of  a  young  man,  who  died  about 
a  week  after  he  had  received  a  blow  on  the  right  side  of  the  face.  It 
appeared,  however,  that  he  had  sustained  a  severe  injury  to  the  head 
eighteen  months  before,  and  certain  changes  in  the  brain,  as  well  as  the 
appearance  of  the  effusion,  rendered  it  probable  that  it  was  really  of  old 
date,  and  that  it  had  been  caused  by  the  first  accident,  and  not  by  the  blow 
on  the  face.    (Op.  cit.,  p.  517.) 

When  a  medical  man  is  required  to  give  an  opinion  of  the  date  of  an 
effusion  found  on  the  brain,  great  caution  is  required.  A  surgeon  may  not 
be,  able  to  fix  the  precise  date,  but  it  may  be  in  his  power  to  say  whether 
the  blood  has  been  effused  for  a  few  days,  weeks,  or  months.  A  case  was 
tried  (Derby  Lent  Ass.,  1859)  in  which  this  question  was  material. 
On  Jan.  25th,  a  man  was  kicked  violently  on  the  head  by  two  companions. 
He  was  attended  by  a  surgeon  for  fourteen  days,  and  was  then  pro- 
nounced to  be  convalescent.  Six  weeks  after  the  assault,  the  man  became 
seriously  ill,  and  he  died  in  five  days.  The  two  men  were  tried  for  man- 
slaughter; and  at  the  trial  a  medical  man  deposed  that  the  deceased  died 
from  the  effects  of  the  injuries  inflicted  by  the  prisoners  on  Jan.  25th. 
The  post-mortem  appearances  were,  congestion  of  the  brain,  with  effusion 
of  a  large  clot  of  blood  on  the  surface  of  the  left  hemisphere,  immediately 
below  the  situation  of  the  most  serious  external  wound,  this  clot  being 
surrounded  by  a  considerable  quantity  of  coagulable  lymph.  The  prisoner's 
counsel  then  put  the  question  to  the  witness :  '  I  can  produce  evidence 
to  show  that  deceased  fell  down  some  steps  into  a  cellar,  upon  his  head, 
three  weeks  before  his  death — do  you  not  think  it  more  likely  that  death 
was  the  result  of  this  fall,  rather  than  of  the  beating  three  weeks  prior 
to  the  fall  ?  '  The  surgeon  said  :  '  Certainly  not ;  '  and,  '  there  could 
not  have  been  the  effusion  of  lymph  I  describe  after  an  accident  within 
so  short  a  space  of  time  as  three  weeks.  There  must  have  been  a  longer 
space  of  time  between  the  injury  and  the  death  to  have  produced  this 
appearance.'  The  reasons  for  so  strong  an  opinion  were  not  given.  So 
far  as  the  description  goes,  there  was  nothing  to  show  that  the  effusion 
had  been  there  more  than  three  weeks.  Coagulable  lymph  may  be  found 
in  these  effusions  within  a  much  shorter  period  than  three  weeks.  A  man 
fell  from  a  height  upon  his  head,  was  ill  for  three  days,  and  then  so  far 
recovered  that  he  sat  up  and  dressed  himself ;  on  the  next  day  he  became 
insensible,  and  died  on  the  eighth  day  after  the  accident.  On  inspection 
the  base  of  the  skull,  including  both  orbits,  was  found  fractured ;  there 
was  effusion  with  much  lymph  at  the  base  of  the  brain.  In  the  case 
which  was  the  subject  of  trial,  the  situation  of  the  effusion  beneath  the 
seat  of  violence  was  in  favour  of  its  being  caused  by  that  violence,  but 
there  was  nothing  in  the  appearance  of  the  effusion  to  enable  a  medical 
man  to  say  whether  it  had  taken  place  either  six  weeks  or  three  weeks 
before  death.  The  perfect  intermediate  recovery  was  somewhat  adverse 
to  the  theory  that  the  clot  was  produced  by  the  violence  of  the  prisoners- 

When  the  force  is  of  a  bruising  kind,  the  whole  substance  of  the  skull 
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may  be  fractured  without  a  division  of  the  skin.  (Beg.  v.  Ward,  0.  C.  C, 
1841.)  There  is  one  remarkable  circumstance  connected  with  fractures 
accompanied  by  depression  of  bone  which  here  requires  to  be  mentioned 
— namely,  that  the  person  has  been  sensible  so  long  as  the  foreign  sub- 
stance which  produced  the  fracture  and  depression  remained  wedged  in 
the  brain,  and  that  insensibility  and  other  fatal  symptoms  began  to  mani- 
fest themselves  only  after  its  removal.  This  being  admitted,  it  may  be 
urged  in  defence,  that  death  was  really  caused  by  medical  interference. 
But  it  is  a  sufficient  answer  to  state,  that  the  wounded  person  must  have 
died  from  inflammation  of  the  brain  if  the  foreign  body  had  been  allowed 
to  remain ;  and  that  it  is  consistent  with  the  soundest  principles  of 
practice  to  remove  all  such  foreign  substances  without  delay.  In  fractures 
of  the  skull,  with  depression,  it  may  become  a  question  whether  the  surgeon 
raised  the  depressed  portion  of  bone  so  soon  as  he  ought  to  have  done. 
A  blow  on  the  head  may  produce  a  fracture  of  the  inner  table  of  the 
skull,  and  cause  death  by  compression  as  a  result  of  the  fracture  or  of 
the  effusion  of  blood.  In  Beg.  v.  Hadiven  (Lancaster  Aut.  Ass.,  1871), 
the  prisoner  struck  a  boy  a  severe  blow  on  the  head.  He  became  sick  and 
unconscious,fell  into  a  state  of  collapse,  and  died  the  next  day.  On  inspec- 
tion the  inner  table  of  the  skull  (fig.  127,  a)  was  found  to  be  fractured, 
and  there  was  effusion  of  blood  on  the  brain. 

Wounds  of  the  brain. — Wounds  of  the  brain  sometimes  prove  instan- 
taneously mortal,  even  when  slight;  while  in  other  cases  recoveries  take 
place  from  contused  or  punctured  wounds  of  this  organ,  contrary  to  all 
expectation.  When  a  person  survives  the  first  effects  of  the  injury,  there 
are  two  sources  of  danger :  1.  Fungoid  growths  from  the  exposed  portion 
of  the  brain;  and  2.  Inflammation  and  its  consequences.  The  process  of 
inflammation,  it  must  be  remembered,  is  very  slowly  established  in  this 
organ ;  it  may  not  manifest  itself  until  from  three  to  ten  weeks  after 
the  injury.  In  one  remarkable  case,  where  a  child  was  accidentally  shot 
through  the  brain,  the  ball  having  traversed  both  hemispheres,  no  symptoms 
of  cerebral  inflammation  manifested  themselves  for  twenty-six  days.  The 
child  died  on  the  twenty-ninth  day.    ('Med.  Gaz.',  vol.  39,  p.  41.) 

In  giving  evidence  upon  the  situation  of  wounds,  of  the  effusion  of 
blood,  and  the  effects  of  fractures,  medical  witnesses  are  often  com- 
pelled to  make  use  of  anatomical  terms.  Fig.  127  represents  a  section 
of  the  bones  of  the  skull,  with  the  three  membranes  which  cover  the 
brain,  (a)  Section  of  the  skull-bones,  with  the  outer  and  inner  tables, 
and  the  intermediate  cellular  structure,  or  diploe, 
indicated  by  the  dark  shading ;  the  scalp,  or  skin 
of  the  skull,  which  covers  the  outer  table,  is  not 
represented.  (b)  The  dura  mater,  or  outer 
membrane  of  the  brain ;  it  is  thick  and  fibrous, 
closely  adherent  to  the  inside  of  the  inner  table 
of  the  skull,  but  smooth  on  the  side  towards 
the  brain.     (c)  The  arachnoid  membrane,  so 

The  skull,  with  its  outer  and  inner  ij>  i  t     ±  i   ti  i  i_ 

table,  and  the  three  coverings  named  trom  its  delicate  web-like  structure, 
ii  section""11  (membranes)'  seen  smooth  towards  the  dura  mater, but  closely  cover- 
ing the  pia  mater  beneath,  (d)  The  pia  mater — 
the  membrane  which  immediately  invests  the  substance  of  the  brain  and 
dips  into  all  the  convolutions.  It  contains  the  blood-vessels  which  nourish 
the  hemispheres  of  the  brain.  These  membranes  are,  for  distinctness, 
represented  as  being  separated  from  each  other,  but  they  are  in  close 
proximity,  and  the  rough  side  of  the  dura  mater  is  closely  adherent  to 
the  inside  of  the  skull  (calvarium) .  The  ordinary  seats  of  the  effusion  of 
blood  from  violence  are  between  the  dura  mater  and  inner  table  of  the 
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Fig.  128. 


skull,  and  between  the  pia  mater  and  the  surface,  or  in  the  substance  of 
the  brain. 

Fig.  128  represents  a  horizontal  section  of  the  brain.  1,  1,  the  two 
hemispheres  cut  down,  forming  what  is 
calling  the  centrum  ovale.  The  greater- 
part  of  this  consists  of  white  medullary 
or  brain  substances,  studded  with  small 
red  points  (the  sections  of  small  blood- 
vessels) called  puncta  cruenta  or  vascu- 
losa.  It  is  surrounded  by  a  narrow 
margin,  darkly  shaded,  which  repre- 
sents the  grey  or  cineritious  substance, 
from  its  having  a  darker  colour  than 
the  mass  of  the  brain.  The  depth  to 
•which  the  convolutions  of  the  brain  ex- 
tend into  its  substance  is  here  seen, 
and  it  is  into  these  that  the  pia  mater 
•or  investing  membrane  dips.  2  and  3 
represent  in  section  the  fore  and  back 
parts  of  the  corpus  callosum,  or  the 
body  by  which  the  two  hemispheres 
are  united.  The  removal  of  this  has 
exposed  the  two  great  cavities  of  the 
brain,  one  in  each  hemisphere,  called 
the  lateral  ventricles.  These  are  here 
seen  with  their  contents.  4.  Part  of  the 
septum  lucidum,  showing  a  slight  space  between  its  layers,  which  is  called 
the  fifth  ventricle.    5,  G,  7,  are  prolongations  of  the  cavities  or  ventricles, 


A  section  of  the  brain,  showing  the  centrum 
ovale  and  ventricles  or  cavities. 


Fig.  129. 


Vertical  longitudinal  section  of  the  brain,  cerebellum,  pons  Varolii,  and 
the  upper  part  of  the  spinal  marrow  (Hirschfeld  and  Leveille). 

1.  Convolutions  of  longitudinal  17.  Fourth  ventricle. 

fissures.  18.  Optic  nerve. 

4.  Corpus  callosum.  19.  Arbor  vitre  cerebelli. 

9.  Pineal  gland.  21.  Section  of  medulla  oblongata. 

13.  Corpora  quadrigemina.  26.  Section  of  pons  Varolii. 


front  and  back,  which  from  their  shape  are  called  cornua  (horns) .  8.  The 
■corpus  striatum  of  one  ventricle.  9.  A  dark  fringe-like  looking  body 
called  the  choroid  plexus ;  it  consists  of  a  fold  of  membrane  (pia  mater) 
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enclosing  nnmerous  blood-vessels.  This  plexus  communicates  with  that 
of  the  opposite  ventricle  through  the  foramen  of  Monro.  A  bristle  is 
passed  through  the  opening  under  4,  aud  its  extremities  are  seen  resting 
on  the  corpus  striatum  on  each  side.  10.  A  portion  of  the  thalamus  opticus 
of  one  ventricle.  11.  The  fornix.  12.  The  hippocampus  major,  descend- 
ing into  the  middle  cornu. 

Wounds  of  the  face. — When  -wounds  of  the  face  are  of  any  extent  they 
are  usually  followed  by  great  deformity ;  and  when  they  penetrate  the 
cavities  in  which  the  organs  of  the  senses  are  situated,  they  often  prove 
fatal,  either  by  involving  the  brain  and  its  membranes,  or  by  giving  rise  to 
inflammation  of  this  organ.  Wounds  of  the  eyebrows  are  not  of  so  simple 
a  nature  as  might  at  first  sight  be  supposed.  Besides  being  attended  with 
deformity  when  they  heal,  they  are  liable  to  give  rise,  during  the  process 
of  healing,  to  serious  disorders  of  the  neighbouring  parts.  Amaurosis  and 
neuralgia  are  recorded  among  the  secondary  and  not  unusual  consequences 
of  such  wounds,  when  the  supra-orbital  nerve  has  become  implicated. 
Under  certain  conditions  of  the  body,  there  may  be  inflammation  of  the- 
parts  within  the  orbit,  extending  by  contiguity  to  the  membranes  of  the 
brain,  and  proving  fatal  by  leading  to  the  formation  of  pus  within  that 
organ.  Amaurosis  in  the  right  eye  has  been  known  to  occur  from  a  con- 
tused wound,  not  of  a  violent  nature,  to  the  right  eyebrow.  ('  Med.  Gaz.,r 
vol.  31,  p.  931.)  Wounds  apparently  confined  to  the  external  parts  of  the; 
face  frequently  conceal  deep-seated  mischief.  A  sharp  instrument  pene- 
trating the  eyelid,  and  passing  upwards  with  any  force,  will  produce 
fracture  of  the  orbital  plate  of  the  frontal  bone,  which  is  known  to  be 
extremely  thin,  and  even  injure  the  brain  beyond. 

Wounds  of  the  orbit. — Astley  Cooper  relates,  that  a  girl  accidentally 
fell,  while  playing  with  a  pair  of  scissors,  and  the  point  of  the  scissors 
passed  upwards  under  the  upper  eyelid.  It  was  found  difficult  to  extract 
them ;  the  eye  became  inflamed,  but  for  some  days  after  the  accident 
the  child  was  in  the  habit  of  walking  a  considerable  distance  daily  to- 
receive  medical  advice.  In  about  ten  days  she  suffered  violent  pain,  with 
symptoms  of  inflammation  of  the  brain,  under  which  she  died.  On 
inspection,  it  was  found  that  the  orbital  plate  of  the  frontal  bone  had  been 
fractured,  the  dura  mater  torn,  and  one  of  the  anterior  lobes  of  the  brain 
lacerated.  (For  a  similar  case,  see  'Med.  Gaz.,'  vol.  41,  p.  553.)  In  several 
instances  in  this  country,  trials  for  murder  or  manslaughter  have  taken 
place,  in  which  death  has  been  caused  by  a  penetrating  wound  of  the 
orbit,  leading  to  fracture  of  the  bone,  and  injuring  the  brain.  In  the  year 
1735,  the  celebrated  Macldin,  the  comedian,  was  tried  for  having  caused 
the  death  of  Thomas  Hallam,  by  thrusting  a  stick  into  his  eye.  On  in- 
specting the  body  of  the  deceased,  it  was  ascertained  that  the  stick  had 
entered  the  brain  through  the  orbit ;  and  the  prisoner  was  found  guilty  of 
manslaughter.  A  somewhat  similar  case  occurred  at  Liverpool,  in 
1843,  where  a  boy  killed  another  by  wounding  him  with  a  gimlet  in 
the  eye.  The  brain  was  perforated,  and  he  died  in  two  days.  It  is 
necessary  for  a  witness  to  bear  in  mind  that,  owing  to  the  thinness  of 
the  orbital  plate,  an  injury  of  this  kind  may  be  produced  by  the  applica- 
tion, comparatively  speaking,  of  only  a  moderate  force.  The  following 
instance,  reported  by  Watson,  will  show  that  a  simple  cause  may  produce 
a  serious  wound  of  the  orbit.  A  boy,  aged  ten,  had  the  birch  end  of  a 
common  broom  thrust  several  times  into  his  face  by  one  of  his  com- 
panions. He  became  stunned,  and  was  carried  home  in  a  state  of  stupor. 
He  afterwards  complained  of  violent  pain  in  the  eye-ball  and  forehead. 
Symptoms  of  inflammation  and  fever  supervened,  followed  by  coma,  con- 
vulsions, and  insensibility.  He  died  in  about  sixteen  days  after  the  accident. 
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On  dissection,  the  orbital  plate  was  found  perforated,  and  pus  and  lymph 
were  effused  at  the  base  of  the  brain.  The  left  ventricle  contained  three 
•ounces  of  pus ;  it  communicated  with  a  wound  in  the  orbit.  A  small 
portion  of  bone  was  partially  separated  from  the  orbital  plate,  and  pro- 
jected upwards.  For  many  similar  cases,  and  one  in  which  death  took 
place  in  six  hours,  from  a  wound  made  by  a  tobacco-pipe,  see  '  Hoffbauer 
iiber  die  Kopfverletzungen,'  1842,  p.  49.  In  infants  and  children,  the 
partition  between  the  orbit  and  the  brain  is  membranous,  and  it  may 
therefore  be  perforated  by  the  slightest  causes.  A  man  was  tried  in 
Scotland,  in  1827,  for  killing  a  girl,  by  shooting  her.  The  prisoner  had 
inadvertently  discharged  a  gun  towards  the  higb  road,  where  the  deceased 
was  standing  ;  she  received  the  shot  in  her  face,  but  the  wounds  appeared 
sprite  superficial.  She  died  in  three  days,  and  it  was  found  that  one  small 
pellet  had  penetrated  the  orbital  plate  and  perforated  the  brain.  The 
orbital  plate  need  not  always  be  perforated,  in  order  that  fatal  inflamma- 
tion of  the  brain  should  be  set  up.  A  deeply  penetrating  wound  of  the 
orbit  only,  has  caused  death  under  the  usual  symptoms  of  cerebral  disturb- 
ance. ('  Ed.  Med.  and  Surg.  Jour.,'  vol.  43,  p.  263.)  (See  also  Casper's 
*  Wochenschrift,'  May,  1845.) 

Wounds  of  the  nose. — These  wounds  are,  generally  speaking,  of  a  simple 
nature,  rarely  giving  rise  to  serious  symptoms ;  but  they  are  often  attended 
with  great  deformity.  If  the  injury  is  contused  and,  at  the  same  time, 
extensive,  a  loss  of  the  sense  of  smelling  will  probably  result.  A  pene- 
trating wound  of  the  nose,  produced  by  passing  a  sharp-pointed  instru- 
ment up  the  nostril,  may  destroy  life  by  perforating  the  cribriform  plate 
of  the  ethmoid  bone,  and  injuring  the  brain.  Such  a  wound,  it  is  obvious, 
might  be  produced  without  leaving  any  external  marks  of  injury.  A  man 
died  in  nine  weeks  from  the  effects  of  a  wound  of  the  nose,  whereby  the 
nasal  bones  were  fractured.  On  inspection,  there  was  a  copious  inflam- 
matory effusion  at  the  surface  of  the  brain,  particularly  at  the  part  corre- 
sponding to  the  seat  of  the  violence.  An  injury  to  the  bones  of  the  nose 
may  prove  fatal  by  giving  rise  to  an  attack  of  tetanus.  A  case  of  this  kind 
has  been  elsewhere  related  (ante,  p.  629). 

Deformity  as  a  consequence  of  ivounds  of  the  face. — Wounds  of  the  face, 
when  at  all  extensive,  are  always  followed,  in  healing,  by  greater  or  less 
deformity.  A  medical  witness  may,  perhaps,  find  those  questions  put  to 
him  in  relation  to  them  :  Is  the  wound  likely  to  be  attended  with  de- 
formity ?  Could  such  a  wound  of  the  face  heal  without  deformity  ? — 
or,  Could  the  deformity,  if  it  exist,  have  been  produced  by  any  other 
cause  than  the  wound  ?  These  questions  are  of  importance.  A  person 
may  allege  that  he  was  severely  wounded  in  the  face,  when  the  medical 
witness,  on  examination,  may  find  no  trace  of  such  a  wound  as  that 
described.  Again,  a  person  may  seek  damages  from  another  in  a  civil 
action,  by  alleging  that  a  particular  deformity  was  px-oduced  by  a  wound, 
when  the  medical  witness  may  be  able  to  trace  its  origin  to  disease,  or  to 
some  accidental  cause. 

Injuries  to  the  Spine. 

Injuries  to  the  spine  and  spinal  marrow  seldom  require  medico-legal 
investigation  ;  but  this  organ  is  liable  to  concussion  from  blows,  to  com- 
pression from  fracture  of  the  vertebras  or  the  effusion  of  blood,  with  all 
the  secondary  consequences  attending  such  accidents.  Concussion  of  the 
spinal  marrow  commonly  produces  paralysis,  affecting  the  bladder,  rectum, 
or  lower  extremities.  These  symptoms  may  not  appear  at  once,  but  come 
on  after  some  hours  or  days.  (Boivling  v.  S.  E.  By.  Co.,  Exch.,  Feb.,  1859  ; 
also  Williamson  v.  L.  B.  and  8.  C.  By.  Co.,  Guildford  Sum.  Ass.,  1862.) 
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After  death  no  traces  of  mechanical  injury  may  be  discovered.  Blows  on 
the  spine,  unattended  with  fracture  or  dislocation,  may  be  followed  by 
inflammation  and  softening  of  the  spinal  marrow.  A  slight  injury  has 
been  known  to  cause  death,  by  giving  rise  to  inflammation  of  the  spinal 
marrow.  (Henke's  1  Zeitschrift  der  S.  A.,'  1840,  2,  407.)  This  organ  is 
also  liable  to  compression  from  slight  causes.  A  man  was  tried  on  a 
charge  of  manslaughter.  It  appeared  in  evidence  that  he  had  thrown  the 
deceased  on  the  ground,  and  while  he  was  attempting  to  rise,  he  caughfe 
him  by  the  throat,  forced  him  backwards,  and  brought  his  head  violently 
in  contact  with  the  ground.  The  deceased  died  after  a  few  convulsive 
gasps.  On  inspection,  the  spinal  cord  was  found  to  be  compressed  between 
the  body  of  the  fourth  and  the  arch  of  the  third  vertebra,  but  on  removing 
it,  no  indentation  or  laceration  of  its  substance  was  perceptible.  Death  had 
ensued  from  paralysis.  This  case  shows  the  necessity  of  inspecting  the 
vertebral  column,  when  death  is  alleged  to  have  been  caused  by  violence, 
and  no  traces  of  it  are  perceptible  in  other  parts  of  the  body.  Indeed,  it 
is  not  improbable  that  in  many  cases  of  sudden  death  from  alleged  or 
suspected  violence,  where  the  cause  is  obscure,  if  the  spinal  marrow  were 
examined,  the  fatal  result  might  be  explained  by  the  discovery  of  some 
mechanical  injury  or  morbid  change  in  this  organ.  This  part  of  a  medico- 
legal inspection  is  too  commonly  neglected.  (See  'Ann.  d'Hyg.,'  1871,  1. 
138;  and  2,  116.) 

Fractures  of  the  vertebra'. — These  fractures  are  generally  attended  by 
displacement,  and  thus  produce  compression  of  the  spinal  marrow.  They 
are  the  more  rapidly  fatal  in  proportion  as  the  injury  is  high  up  in  the 
vertebral  column.  The  whole  of  the  body  becomes  paralyzed  below  the 
seat  of  injury,  by  the  compression  of  the  spinal  marrow.  If  the  seat  of 
compression  is  above  the  fourth  cervical  vertebra  death  is  commonly 
immediate  :  asphyxia  results  from  paralysis  of  the  nerves  which  supply  the 
diaphragm,  and  are  necessary  to  respiration.  In  falls  on  the  top  of  the 
head  from  a  height,  it  sometimes  happens,  not  only  that  the  skull  is 
extensively  fractured,  but  that  the  dentiform  process  of  the  second  vertebra 
is  broken  off,  owing  to  the  head  being  doubled  under  the  body.  This 
injury  to  the  second  vertebra  may  be  the  cause  of  death.  This  accident  is 
not  always  attended  with  fatal  compression  of  the  spinal  marrow.  ('  Ed. 
Med.  and  Surg.  Jour.,'  Jan.,  1838,  p.  265.)  In  one  instance  the  person 
survived  fifteen  months  (ib.,  Oct.,  1845,  p.  527)  ;  and  in  another,  in  which 
the  fracture  was  caused  by  the  patient  turning  in  bed  while  his  head  was 
pressed  on  the  pillow,  death  did  not  take  place  for  sixteen  months.  (Copland, 
'  Diet.  Pr.  Med.'  Paralysis.)  On  several  criminal  trials,  this  injury  was 
proved  to  have  been  the  cause  of  death  ;  and  in  a  case  tried  at  Glasgow 
{Rex  v.  Reid,  p.  71),  it  became  a  material  question,  how  far  such  a 
fracture  might  result  from  disease.  It  may  happen  that  caries  of  the  bone, 
or  disease  of  the  transverse  ligament,  will  cause  a  separation  of  the  dentiform 
process  from  the  second  cervical  vertebra.  The  state  of  the  bone  in  these 
alleged  fatal  accidents  should  therefore  be  closely  examined.  In  Reid's  case 
an  acquittal  took  place,  partly  because  the  deceased  had  laboured  under 
disease  of  the  spine,  and  the  exact  state  of  the  parts  had  not  been  noticed. 
Disease  of  the  ligaments  may  also  lead  to  a  separation,  followed  by  slow 
or  rapid  death,  according  to  the  degree  of  pressure.  A  slight  cause  may 
sometimes  produce  severe  and  fatal  injury  to  the  neck.  A  lunatic  in  a 
private  asylum  suddenly  threw  her  head  back,  in  order  to  avoid  taking" 
some  food  that  was  offered  to  her;  and  she  died  evidently  from  the  com- 
pression produced  by  the  displacement  of  the  dentiform  process  of  the 
second  vertebra.  A  woman  died  suddenly  a  month  after  her  confinement  : 
she  had  been  suckling  her  child  at  one  o'clock  in  the  morning,  and  at  four 
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she  was  found  dead.  The  viscera  of  the  abdomen,  chest,  and  head  were 
carefully  examined,  without  the  discovery  of  any  morbid  appearance  to  ac- 
count for  her  death — when,  as  the  brain  was  being  returned  into  the  skull, 
one  of  the  inspectors  noticed  a  projection  at  the  foramen  magnum.  On 
further  examination,  the  dentiform  process  of  the  second  vertebra  was  found 
to  have  been  displaced,  and  this  had  so  injured  the  spinal  marrow  as  to 
destroy  life.  ('  Med.  Gaz.,'  vol.  3,  p.  582.)  It  is  not  stated  whether  the 
bone  was  in  a  healthy  or  diseased  condition.  The  following  case  shows 
that  the  rapidity  of  death  will  depend  on  the  degree  of  compression  : — 
A  girl  had  a  stiff  neck,  as  it  was  supposed,  from  cold  :  her  head  was  con- 
tinually twisted  to  the  left  side,  but  she  possessed  the  power  of  moving  it 
in  the  opposite  direction.  While  in  this  state,  a  man  suddenly  seized  her 
and  gave  her  head  a  violent  twist ;  she  felt  immediately  severe  pain,  lost 
the  power  of  turning  her  head  to  the  right,  and  had  difficulty  of  swallowing. 
These  symptoms  continued  to  increase  for  a  month,  and  she  ultimately  died 
from  paralysis.  On  inspection,  the  ligaments  of  the  first  and  second 
vertebrae  were  found  ruptured,  but  there  was  no  mark  of  suppuration. 
The  bones  were  healthy.  The  dentiform  process  had  compressed  the 
anterior  columns  of  the  spinal  marrow,  which  were  softened ;  it  was  ob- 
served during  life  that  she  had  lost  more  of  the  power  of  motion  than  of 
sensation.  ('  Gaz.  Med.,'  Nov.,  1842.)  A  displacement  of  the  dentiform 
process  may  take  place  from  very  slight  causes.  In  a  case  which  occurred  to 
Petit,  a  child  was  instantaneously  killed  in  consequence  of  its  having  been 
lifted  up  by  the  head.  (See  alsoCormack's  'Edin.  Jour.,' April,  1845,  p.  314.) 
A  man  while  holding  his  head  in  a  butting  position  during  a  struggle  with 
a  friend  died  suddenly.  The  friend  had  forcibly  rotated  or  twisted  the 
deceased's  head  a  few  times  from  side  to  side  by  the  brim  of  his  hat.  On 
inspection,  it  was  found  that  the  first  four  cervical  vertebras  were  fractured 
— the  ligaments  were  bruised  and  torn,  and  blood  was  effused  on  the 
coverings  of  the  spinal  cord.  ('Med.  Times  and  Gaz.,'  May  17,  1856.) 
It  is  not  stated  whether  there  was  any  disease  of  the  bones.  Compression 
of  the  spinal  marrow  sometimes  arises,  though  rarely,  from  effusion  of 
blood  from  a  fall.  It  is  important  to  remember,  that  an  effusion  of  blood 
may  also  take  place  from  spontaneous  causes.  In  one  case,  which  proved 
fatal  from  an  accidental  fall,  a  coagulum  of  blood  was  found  effused  into 
the  substance  of  the  spinal  marrow,  exactly  opposite  a  fracture  of  the 
body  of  the  sixth  cervical  vertebra. 

Injuries  to  the  spine  and  its  contents  »are  generally  the  result  of  falls 
or  blows,  either  on  the  head  or  the  lower  part  of  the  column.  The 
secondary  consequences  of  these  injuries  are  sometimes  so  insidious  as  to 
disarm  suspicion,  and  death  may  take  place  quite  unexpectedly  some 
weeks  after  the  accident.  Splinters  of  bone,  separated  by  fractures,  may 
remain  adherent  for  some  time ;  and,  by  a  sudden  turn  of  the  head,  be 
forced  off,  and  destroy  life  by  penetrating  the  spinal  marrow  at  a  long 
period  after  the  infliction  of  the  injury.  This  has  been  known  to  happen 
in  fractures  involving  the  margin  of  the  foramen  magnum,  and  in  such 
cases  death  is  immediate. 

The  spinal  marrow  has  been  in  some  instances  wounded  in  its  upper 
part  by  sharp-pointed  instruments  introduced  between  the  vertebras. 
Death  is  an  instantaneous  result  when  the  wound  is  above  the  third 
cervical  vertebra : — there  is  no  part  of  the  spine  where  a  weapon  can  so 
easily  penetrate  as  this,  especially  if  the  neck  be  slightly  bent  forward. 
The  external  wound  thus  made  may  be  very  small,  and  if  produced  with 
any  obliquity  by  drawing  aside  the  integuments,  it  might  be  easily  over- 
looked, or  it  might  be  set  down  as  superficial.  For  an  account  of  a  case 
in  which  death  occurred  from  a  stab  in  the  back  of  the  neck,  causing  a 
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division  of  the  spinal  marrow,  see  Henke,  '  Zeitschrift  der  S.  A.,'  1836, 
H.  2  ;  and  for  another  case  of  homicidal  injury  to  the  spine,  see  '  Lancet,' 
1855,  I.  p.  520. 

In  fractures  of  the  vertebrae,  a  person  is  generally  so  disabled,  what- 
ever may  be  the  situation  of  the  fracture,  that  he  cannot  walk  or  exert 
himself.  We  must  be  prepared,  however,  for  exceptions  to  this.  In  1861, 
a  man,  set.  35,  was  admitted  into  the  Northampton  Infirmary  suffering 
from  paralysis  of  the  legs  and  great  pain  in  the  back  and  in  the  abdomen. 
He  could  give  no  intelligible  account  of  the  cause  of  his  illness.  He  soon 
died  ;  and  on  a  post-mortem  examination,  the  tenth  dorsal  vertebra  was 
found  broken  in  its  body  and  arch.  There  was  slight  displacement,  but 
it  was  not  such  as  to  press  upon  the  spinal  cord.  A  large  clot  of  blood 
was  situated  on  the  sheath  of  the  cord,  and  had  caused  the  paralysis.  It 
was  proved  at  the  inquest  that  deceased  met  with  a  heavy  fall,  but  that 
he  had  walked  some  distance  afterwards,  visited  several  public-houses, 
gone  home  intoxicated,  and  lain  down  to  sleep  in  a  yard.  He  awoke  in 
the  morning  sober,  but  was  unable  to  move  his  legs.  In  addition  to 
paralysis,  the  man  when  admitted  was  labouring  under  peritonitis. 
There  was  no  evidence  that  he  had  sustained  any  injury  subsequently  to 
the  fall  twelve  days  before  his  admission ;  hence  there  was  reason  to 
believe  that,  in  spite  of  the  fractured  vertebra,  he  had  not  been  rendered 
incapable  of  motion.  There  is  no  doubt  that  the  effusion  of  blood  was  the 
cause  of  the  paralysis,  and  this  did  not  occur  until  some  time  after  the 
fracture,  as  the  result  of  slow  oozing.  (See  for  a  case  somewhat  similar, 
Reg.  v.  Slater  and  Vivian,  C.  C.  C,  Sept.,  1860.  Insanity.) 
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Wounds  of  the  chest. — Wounds  of  the  chest  have  been  divided  into  those 
which  are  confined  to  the  walls  and  those  which  penetrate  the  cavity. 
Incised  or  punctured  wounds  of  the  chest-walls  are  rarely  followed  by 
dangerous  consequences.  The  bleeding  is  not  considerable,  and  is  generally 
arrested  without  much  difficulty.  They  heal  either  by  adhesion  or  suppura- 
tion, and  unless  their  effects  are  aggravated  by  incidental  circumstances, 
the  person  recovers.  Contusions  or  contused  wounds  of  the  chest  are, 
howrever,  far  more  dangerous,  and  the  danger  is  in  a  ratio  to  the 
degree  of  violence  used.  Such  injuries,  when  severe,  are  ordinarily  accom- 
panied by  fractures  of  the  ribs  or  sternum — by  a  rupture  of  the  viscera 
within  the  cavity,  including  the  diaphragm — by  profuse  bleeding — or,  as 
an  after  effect,  by  inflammation  of  the  lungs,  with  or  without  suppuration. 
Fractures  of  the  ribs  are  dangerous  for  several  reasons  :  the  bones  may  be 
splintered  and  driven  inwards,  thereby  wounding  the  lungs  and  causing 
haemorrhage  or  leading  to  inflammation  of  the  pleura  or  lungs.  In  fractures 
of  the  upper  ribs  the  prognosis  is  less  favourable  than  in  those  of  the 
lower,  because  commonly  a  much  greater  degree  of  violence  is  required  to 
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iproduce  the  fracture.  A  simple  fracture  of  the  sternum  or  chest-bone 
without  displacement  of  the  bone,  is  rarely  attended  with  danger,  unless 
the  concussion  has  at  the  same  time  pi'oduced  mischief  internally,  which 
will  be  known  by  the  symptoms.  When,  however,  the  bone  is  depressed  as 
well  as  fractured,  the  viscera  behind  may  be  mortally  injured.  In  a  case 
•  of  depressed  fracture  of  the  sternum,  the  person  died  after  the  lapse  of 
thirteen  days  ;  and  on  inspection,  it  was  found  that  the  fractured  portion 
of  bone  had  produced  a  transverse  wound  of  the  heart  about  an  inch  in 
length.  The  cavities  of  the  organ  had  not  been  penetrated,  but  the  piece 
■of  bone  was  exactly  adapted  to  the  depression  produced  by  it  on  the 
parietes.  (Devergie, '  Med.  Leg.,'  vol.  2,  p.  243.)  A  witness  will  frequently 
be  required  to  take  into  consideration  the  effects  of  contusions  on  the  chest, 
with  or  without  fracture,  in  cases  of  death  from  pugilistic  combats,  which 
formerly  gave  rise  to  numerous  trials  on  charges  of  manslaughter.  Wounds 
penetrating  into  the  cavity  of  the  chest  are  generally  dangerous,  even  when 
-slight,  in  consequence  of  the  numerous  accidents  with  which  they  are  liable 
to  be  complicated.  In  these  wounds,  the  lungs  are  most  commonly  injured  ; 
-but,  according  to  the  direction  of  the  weapon,  the  heart,  or  the  great 
vessels  connected  with  it,  as  well  as  the  oesophagus  (gullet)  and  the 
thoracic  duct,  may  share  in  the  mischief. 

Wounds  of  the  lungs. — The  immediate  cause  of  danger  from  wounds  of 
these  organs  is  the  consequent  haemorrhage,  which  is  profuse  in  proportion 
to  the  depth  of  the  wound  and  the  size  of  the  vessels  wounded.  Should 
•the  weapon  divide  any  of  the  trunks  of  the  pulmonary  veins,  the  individual 
may  speedily  sink.  The  degree  of  hemorrhage  cannot  be  determined  by 
the  quantity  of  blood  which  escapes  from  the  wound  ;  for  it  may  flow  in- 
ternally, and  collect  within  the  cavity  of  the  pleura,  impeding  respiration. 
This  is  especially  to  be  apprehended  when  the  external  orifice  of  the  wound 
is  small  and  oblique,  and  one  of  the  intercostal  arteries  has  been  touched 
by  the  weapon.  A  wound  of  the  lung  is  generally  known,  among  other 
symptoms,  by  the  frothiness  and  florid  colour  of  the  blood  which  issues 
from  the  orifice,  as  well  as  by  the  expectoration  of  blood.  The  lungs  may 
.sustain  serious  injury  from  a  blow  or  fall,  and  yet  there  maybe  no  external 
marks  of  violence  or  symptoms  indicative  of  danger  for  some  hours.  A 
young  man,  while  riding,  fell  from  his  horse  on  his  left  arm.  He  com- 
plained of  no  pain  for  five  hours,  but  in  twelve  hours  he  was  seized  with 
■an  alarming  flow  of  blood  from  the  mouth.  He  died  in  the  course  of  a  few 
days.  After  death  there  was  no  external  mark  of  injury  to  the  chest, 
but  the  right  lung  was  ruptured  posteriorly  throughout  its  length,  and 
much  blood  had  been  effused.  ('Lancet,'  Nov.,  1842.)  A  boy,  aged 
fourteen,  fell  to  the  ground  from  a  height  of  about  twenty  feet,  and  died  in 
about  three  hours  after  the  accident.  On  examination  of  the  body,  there 
was  no  mark  of  external  injury.  The  collar-bone  was  fractured,  but  the 
ribs  had  escaped  injury.  The  right  lung  was  ruptured  to  the  depth  of  four 
inches  into  its  substance,  and  from  this  rupture  a  large  quantity  of  blood 
had  escaped,  causing  death.  This  case  furnishes  another  illustration 
of  the  production  of  fatal  internal  injuries  without  any  corresponding 
marks  of  violence  externally.  ('Med.  Times  and  Gaz.,'  1853,  II. p.  680.) 
For  a  case  of  laceration  of  the  lung  without  fracture  of  the  ribs  from  a 
carriage  passing  over  the  chest,  see  '  Med.  Times  and  Gaz.,'  1861,  I.  p.  68. 
The  surgeon  should  observe  whether  death,  when  it  occurs  during  the 
convalescence  of  a  person  who  has  survived  the  first  effects  of  a  pene- 
trating wound  of  the  chest,  may  not  have  been  caused  either  by  im- 
prudence on  the  part  of  the  patient,  or  by  abuse  of  regimen  or  other 
misconduct ;  for  circumstances  of  this  nature  may  be  occasionally  treated 
,as  mitigatory  on  the  trial  of  the  assailant.    It  is  properly  recommended, 
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that  in  all  cases  where  a  person  is  progressing  to  recovery,  any  altera- 
tion in  the  treatment  should  be  made  with  great  circumspection.  A 
soldier  died  instantly  from  internal  haemorrhage,  brought  on  by  throwing 
a  bowl  at  some  nine-pins,  two  months  after  he  had  been  apparently 
cured  of  a  wound  of  the  lungs.    ('Med.  Times  and  Gaz.,'  1851,  II.  p.  98.) 

Wounds  of  the  heart. — Wounds  of  the  heart  are  among  the  most  fatal 
of  penetrating  wounds  of  the  chest.  It  was  formerly  considered  that  all 
wounds  of  this  organ  were  necessarily  and  instantly  mortal.  (See  ante,  p. 
655.)  When  the  wound  is  small,  and  the  weapon  penetrates  into  the 
cavities  of  the  heart  obliquely,  life  may  be  prolonged  for  a  considerable 
period ;  and  cases  are  on  record  in  which  it  is  probable  that  such  wounds 
would  have  healed  and  the  patients  have  finally  recovered,  but  for  the 
supervention  of  other  diseases  which  destroyed  life.  Dupuytren  has 
reported  the  case  of  a  man  who  received  a  stab  on  the  left  side  of  the 
chest.  He  was  brought  to  the  Hotel  Dieu,  but  the  symptoms  under  which 
he  laboured  did  not  lead  to  the  suspicion  that  he  had  received  a  wound  of 
the  heart.  The  man  died  in  eight  days,  of  cerebral  disease.  On  an 
inspection  of  his  body,  it  was  found  that  the  left  ventricle  was  wounded 
about  the  middle  and  a  little  to  the  right,  its  cavity  having  been  penetrated 
in  a  transverse  direction.  The  wound  was  three  lines  and  a  half  across, 
and  one  line  from  above  downwards.  The  external  fibres  of  the  organ 
were  most  separated ;  the  openings  diminished  gradually,  so  that  the 
internal  fibres  were  in  contact  and  closed  the  wound.  A  boy,  in  pulling 
a  knife  from  a  companion  with  the  point  towai'ds  him,  accidentally  stabbed 

himself   in   the   chest.      A  small 
g" 130'  quantity  of  florid  red  blood  escaped  ; 

he  vomited,  and  fell  to  the  ground- 
He  died  in  eight  days.  The  left  ven- 
tricle had  been  perforated,  and  one 
jjound  and  a  half  of  blood  was  effused 
in  the  chest.  This  case  shows  that 
fatal  haemorrhage  is  not  always  im- 
mediate. ('  Med.  Gaz.,'  vol.  2,  p.  729.) 
In  another  instance,  reported  by 
Dupuytren,  five  or  six  wounds  were 
made  by  means  of  a  saddler's  needle 
— most  of  them  penetrating  into  the 
left  ventricle  of  the  heart.  The  man 
died  of  cerebral  disease,  twenty-five 
days  afterthe  woundscould  have  been 
possibly  inflicted ;  for  the  needle  was- 
taken  from  him  twenty-five  days  be- 
fore his  death,  without  any  suspicion 
being  entertained  of  his  having 
wounded  himself  with  it.  The  cica- 
trices were  visible  on  an  inspection 
of  the  body.  The  quantity  of  blood 
found  in  the  chest  amounted  to  about 
three  ounces,  and  this  appeared  to 
have  proceeded  from  the  substance  of  the  heart.  ('  Med.  Gaz.,'  vol.  13, 
p.  664.)  For  a  case  of  sudden  death  as  the  result  of  an  accidental  wound 
by  a  fish-bone,  see  'Med.  Times  and  Gaz.,'  1860,  I.  p.  467;  and  for 
cases  in  illustration  of  the  fact  that  wounds  of  the  heart  are  not  instan- 
taneously mortal,  see  'Med.  Gaz.,'  vol.  2,  p.  729. 

It  was  the  opinion  of  Dupuytren,  that  these  injuries  were  not  neces- 
sarily fatal,  although,  with  one  exception  (p.  683),  there  is  no  case  on  record 


Right  side  of  the  heart,  with  its  cavities  laid  open 
(Wilson). 


Cavity  of  right  auricle. 

Superior  vena  cava, 
opening  into  the  tip- 
per part  of  right  au- 
ricle. 

Inferior  vena  cava. 

Right  ventricle. 


!).  Cavity  of  right  ven- 
tricle. 

d.  Pulmonary  artery. 

e.  f.  Tricuspid  valve, 
o.  Left  ventricle. 

p.  Ascending  aorta, 
r.  Descending  aorta. 
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in  which  a  person  has  recovered  from  a  penetrating  wonnd  of  the  cavities 
of  the  heart.  ('Ed.  Med.  and  Surg.  Jour.,'  Oct.,  1844,  557;  also  'Ann. 
d'Hyg.,'  1846,  1,  212.)  There  are  few,  probably,  who  will  be  inclined  to 
consider  them  curable.  From  a  series  of  cases  collected  by  Ollivier  and 
Sanson,  it  appears  that  out  of  twenty-nine  instances  of  penetrating  wounds 
of  the  heart,  only  two  proved  fatal  within  forty-eight  hours.  In  the  others 
death  took  place  at  the  varied  periods  of  from  four  to  twenty-eight  days 
after  the  infliction  of  the  wound.  (Devergie, '  Med.  Leg.,'  vol.  2,  p.  253.) 
These  differences  in  the  time  at  which  death  occurs,  as  well  as  the  fact  that 
wounds  of  the  heart  do  not  instantly  destroy  life,  have  been  ascribed  to 
the  peculiar  disposition  of  the  muscular  fibres  of  the  organ,  and  to  the 
manner  in  which  they  are  penetrated  by  a  weapon.  Thus,  as  a  general 
principle,  it  is  stated  that  wounds  which  are  parallel  to  the  axis  of  the 
heart  are,  cateris  paribus,  less  rapidly  fatal  than  those  which  are  transverse 
to  its  axis.  In  a  wound  which  divides  the  fibres  transversely,  the  opening 
will  be  larger,  and  the  haemorrhage  greater,  than  in  one  that  is  parallel  to 
these  fibres  ;  and  as  the  heart  is  composed  of  different  layers,  of  which  the 
fibres  pass  in  different  directions,  so,  in  a  penetrating  wound  of  its  cavities, 
while  one  set  tends  to  separate  the  edges,  another  tends  to  bring  them 
together,  and  thereby  to  restrain  the  flow  of  blood.  It  is  this  action  of 
the  fibres  which  renders  wounds  of  the  ventricles  less  rapidly  fatal  than 
those  of  the  auricles,  all  other  circumstances  being  equal ;  but  a  man  has 
been  known  to  survive  a  laceration  of  the  left  auricle  eleven  hours.  In 
this  case  the  chest  was  crushed,  and  after  death  it  was  found  that  the 
left  auricle  was  lacerated  to  the  extent  of  an  inch  ;  nevertheless  this 
patient  survived  the  injury  for  the  long  period  mentioned.  ('  Lancet,' 
Jan.  30,  1841,  p.  655.)  In  another  instance,  where  a  man  was  stabbed 
through  the  left  auricle  during  a  quarrel,  death  did  not  take  place  until 
after  the  lapse  of  seventy-eight  hours.  ('  Med.  Gaz.,'  40,  520.)  A  case 
is  reported  in  which  a  person  is  stated  to  have  recovered  from  a  punctured 
wound  of  the  heart  ('  Med.  Gaz.,'  vol.  17,  p.  82)  ;  and  Trugien  met  with 
a  case  in  which  a  man  who  had  been  stabbed  in  the  left  ventricle 
survived  five  days.  The  wound  in  the  heart  had  partly  cicatrized.  (Ibid, 
vol.  47,  p.  42.) 

The  presence  of  a  weapon  in  the  wound,  by  mechanically  obstructing 
the  effusion  of  blood,  also  retards  the  fatal  result.  A  lunatic  wounded 
himself  with  a  very  long  sharp  instrument  on  the  left  side  of  the  chest. 
Two  days  afterwards  he  was  admitted  into  the  Bicetre  Hospital,  labouring 
under  oppressed  breathing,  intermittent  pulse,  and  other  serious  symptoms. 
The  wounded  man  stated  that  he  had  plunged  the  instrument  into  his  chest, 
and  had  not  been  able  to  withdraw  it.  His  symptoms  became  more  aggra- 
vated, and  he  died  on  the  twentieth  day  after  the  infliction  of  the  wound. 
The  pericardium  and  the  surrounding  parts  were  found  inflamed  ;  and  on 
opening  the  heart  an  iron  stiletto  was  discovered,  firmly  imbedded  in 
the  substance  of  the  left  ventricle,  which  it  had  entirely  ti-aversed,  so  that 
its  point  projected  a  few  lines  into  the  cavity  of  the  right  ventricle.  The 
man  had  obviously  died  from  effusion  of  blood;  but  this  had  taken  place 
slowly,  and  only  after  the  period  of  time  mentioned  had  the  bleeding 
sufficed  to  destroy  life.  It  appears  that  the  right  cavities  of  the  heart  are 
more  frequently  wounded  than  the  left,  and  of  these  the  right  ventricle  is 
most  commonly  the  seat  of  injury.  Out  of  sixty-four  cases  of  wounds  of 
this  organ,  twenty-nine  were  situated  in  the  right  ventricle,  twelve  in  the 
left  ventricle,  nine  in  the  two  ventricles,  three  in  the  right  auricle,  and  one 
in  the  left  auricle.  These  differences  are  readily  accounted  for  by  the 
relative  situation  of  the  cavities.  It  appears  also  that  wounds  of  the  right 
ventricle  are  not  only  the  most  frequent,  but  of  all  others  they  are  the 
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most  rapidly  mortal.  It  is  considered  that  the  suddenness  of  death  in 
severe  wounds  of  the  cavities  of  this  organ,  is  to  be  ascribed  not  merely  to 
the  loss  of  blood,  but  to  the  degree  of  compression  which  the  heart  expe- 
riences from  that  which  escapes  into  the  pericardial  sac.  A  singular 
case  of  accidental  wound  of  the  heart,  causing  death,  is  reported  ('  Med. 
Times  and  Gaz.,'  1860,  I.  p.  467.)  A  woman  died  suddenly  under  sus- 
picious circumstances.  On  inspection,  it  was  found  that  a  large  fish-bone 
had  protruded  through  the  stomach  and  had  perforated  the  heart, 
•  causing  death  by  hemorrhage.  In  reference  to  the  direction  of  pene- 
trating wounds  of  the  chest,  it  may  be  stated  that  the  base  of  the  heart 
corresponds  to  the  upper  margin  of  the  third  rib  on  the  left  side,  and  the 
apex  to  the  lower  margin  of  the  fifth  rib  on  the  same  side.  (See  fig.  96, 
p.  549.) 

Ruptures  of  the  heart. — The  heart  is  liable  to  be  ruptured  either  from 
disease  or  accident.    In  the  latter  case,  the  organ  generally  gives  way 

towards  the  base,  and 
through  one  of  its  cavities 
on  the  right  side.  (For 
cases,  see  '  Med.  -  Chir. 
Rev.,'  vol.  31,  p.  532.) 
Hope  asserts  that  in  rup- 
tures from  natural  causes, 
it  is  the  left  side  of  the 
heart,  and  particularly  the 
left  ventricle,  in  which  a 
rupture  is  most  frequently 
found.  The  symptoms  are 
sudden  pain,  collapse, 
cramps,  cold  extremities, 
and  rapid  death.  Accord- 
ing to  the  circumstances 
under  which  they  occur, 
cases  of  rupture  from 
disease  may  excite  a  sus- 
picion of  death  from  vio- 
lence. Sometimes  the 
substance  of  the  heart 
appears  to  have  undergone 
fatty  degeneration.  A  case 
occurred  in  which,  under 
this  diseased  condition, 
the  left  ventricle  had 
become  ruptured  during 
slight  muscular  exertion 
('Med.  Gaz.,'  vol.  38,  pp. 
774  and  857) ;  and  a  case 
is  reported  of  rupture  of 
the  right  ventricle  under  similar  circumstances.  ('  Lancet,'  Feb.  16, 
1857.)  In  other  instances  there  has  been  no  apparent  alteration  of  structure. 
A  young  man,  aged  twenty-nine,  died  in  ten  hours  after  his  first  seizure  ; 
on  inspection,  there  was  a  small  aperture  in  the  right  auricle  near  the 
•vena  cava.  This  did  not  appear  to  be  connected  with  any  morbid  con- 
dition of  the  heart.  ('Med.  Gaz.,'  vol.  26,  p.  518 ;  'Lancet,'  Nov.,  1843.) 
It  is  worthy  of  note  that  when  this  alarming  accident  proceeds  from  blows 
-or  falls,  it  is  not  always  accompanied  by  marks  of  external  violence,  or  any 
fracture  or  other  injury  to  the  exterior  of  the  chest.    A  girl  was  knocked 


Front  view  of  the  viscera  of  the  chest  (Wilson).' 

1.  Eight  ventricle  of  the  heart.  2.  Left  ventricle.  3.  Eight 
auricle.  4.  Left  auricle.  5.  Pulmonary  artery.  6.  Eight  pulmonary 
artery.  7.  Left  pulmonary  artery.  8.  Ligament  of  the  ductus 
arteriosus.  9.  Arch  of  the  aorta.  10.  Superior  vena  cava.  11.  Arteria 
innominata,  and  in  front  of  it,  the  right  vena  innominata.  12.  Eight 
subclavian  vein,  and  behind  it,  its  corresponding  artery.  13.  Eight 
common  carotid  artery  and  vein.  14.  Left  vena  innominata.  15.  Left 
carotid  artery  and  vein.  16.  Left  subclavian  vein  and  artery.  17. 
Trachea,  or  windpipe.  18.  Right  bronchus,  lfl.  Left  bronchus.  20. 
Pulmonary  veins :  18,  20,  form  the  root  of  the  right  lung ;  and 
7,  19,  20,  the  root  of  the  left.  21.  Superior  lobe  of  the  right  lung. 
22.  Middle  lobe.  23.  Inferior  lobe.  24.  Superior  lobe  of  the  left 
iung.    25.  Inferior  lobe. 

The  heart  is  here  represented  without  the  pericardium,  the  me  m- 
braneous  covering  or  bag  in  which  it  is  contained. 
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down  and  run  over  by  a  cart.  When  brought  to  the  hospital  she ]  was 
dead,  and  there  was  no  mark  of  injury  upon  any  part  of  the  body.  On 
inspection,  the  pericardium  was  found  to  be  full  of  blood,  which  had 
issued  from  a  transverse  rent  across  the  apex  of  the  heart.  Both  ventricles 
were  laid  open  :  the  muscular  substance  was  torn  to  a  greater  extent 
than  the  pericardium.  The  spine  and  ribs  were  unbroken,  and  there  was 
no  injury  to  any  other  organ.  It  was  obvious  that  the  injury  to  the  heart 
had  been  occasioned  by  the  accident.  ('  Mem.  of  Path.  Soc.,'  Jan.,  1863.)  A 
case  is  recorded  by  Gairdner  in  which  a  cart-wheel  passed  over  the  chest 
of  a  child,  and  occasioned  instant  death  by  causing  rupture  of  the  heart.. 
Christison  met  with  two  similar  instances,  one  caused  by  a  fall,  the  other 
by  a  blow.  A  child  was  killed,  as  was  supposed,  by  the  wheel  of  a  carriage 
going  over  its  chest.  On  inspection,  the  skin,  muscles,  and  ribs  wrere  free 
from  any  marks  of  injury.  The  pericardium  was  lacerated,  and  a  pint 
of  blood  was  effused-  into  the  right  pleural  cavity.  The  heart  was 
found  ruptured  throughout  its  entire  length.  In  another  case,  a  man 
fell  from  a  cliff  the  height  of  one  hundred  feet.  There  were  a  few 
slight  bruises  about  the  body,  but  no  serious  wound  or  fracture.  On 
opening  the  chest,  the  pericardium  was  found  to  be  distended  with  dark 
fluid  blood,  which  had  escaped  from  an  irregular  opening  about  three- 
quarters  of  an  inch  in  diameter,  situated  in  the  anterior  portion  of  the  right 
auricle.  For  another  case  see  '  Cyc.  Pr.  Med.,'  vol.  4,  p.  557.  A  boy  was 
run  over  by  a  heavy  waggon,  two  wheels  of  which  passed  over  his  chests 
He  arose  apparently  not  much  injured,  but  on  reaching  the  side  of  the 
street,  fell  dead.  On  dissection,  the  heart  was  found  ruptured.  The  ribs 
were  not  fractured,  nor  was  there  any  laceration  of  the  walls  of  the 
chest. 

The  natural  causes  of  rupture  of  the  heart  are  violent  mental  emotions, 
such  as  anger,  fright,  terror,  paroxysms  of  passion,  sudden  or  excessive 
muscular  efforts,  or  violent  physical  exertions  in  constrained  positions. 
The  heart,  like  any  other  muscle,  may  also  give  way  from  its  own  powerful 
contractions.  The  left  auricle  of  the  heart  has  been  ruptured  as  a 
result  of  great  physical  exertion.  ('  Med.  Gaz.,'  vol.  48,  p.  1063.)  Rupture 
of  the  heart  from  any  of  these  natural  causes  is,  however,  a  rare  occur- 
rence. ('  Med.-Chir.  Rev.,'  Oct.,  1847,  p.  460 ;  '  Lancet,'  1860, 1,  p.  88  ;  and 
Gamgee's  'Pathol.  Anat.,'  p.  7.)  It  is  of  importance  for  the  medical  jurist 
to  be  aware  that  rupture  of  the  heart  may  prove  suddenly  and  rapidly 
fatal  to  life,  although  the  lesion  may  not  involve  the  cavities.  A  lady,, 
ret.  75,  was  suddenly  seized  with  faintuess  and  occasional  fits  of  hurried 
respiration  :  she  died  in  about  an  hour.  On  inspection,  the  pericardium 
was  found  to  be  distended  with  twelve  ounces  of  blood,  one-third  of  which 
was  in  a  coagulated -state.  A  fissure  was  found  in  the  superficial  fibres 
about  one-third  of  an  inch  in  length,  over  the  left  ventricle  and  near  the 
septum.  There  was  another  and  smaller  laceration  a  little  higher  up. 
The  larger  rent  communicated  with  one  of  the  coronary  veins,  and  from 
this,  and  some  of  the  smaller  arteries  in  the  substance  of  the  heart,  the 
haemorrhage  had  proceeded  :  the  lining  membrane  of  the  left  ventricle 
was  quite  sound.  Death  had  been  caused  by  the  mechanical  effect  of 
the  blood  in  interrupting  the  heart's  action.  (Cormack's  '  Month.  Jour./' 
June,  1845,  p.  421.) 

When  the  heart  is  in  a  diseased  condition,  as  in  fatty  degeneration, 
slight  causes  of  excitement  are  sufficient  to  produce  rupture  and  sudden 
death.  Walking  may  thus  give  rise  to  fatal  consequences.  A  man  was- 
found  dead  upon  a  high-road.  The  right  auricle  was  found  ruptured 
near  the  superior  vena  cava  :  its  substance  was  thin,  soft,  and  very  easily 
torn.    (Cormack's  '  Month.  Jour.,'  1864,  p.  343.)    A  man  died  suddenly 
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after  a  struggle  with  an  adversary.  No  blows  had  been  exchanged.  In 
this  instance  the  walls  of  the  left  ventricle  were  found  much  thickened, 
and  the  aortic  valves  were  ossified ;  there  was  no  rupture. 

Wounds  of  arteries  and  veins. — Wounds  of  the  large  arterial  and  venous 
trunks,  around  the  heart,  must  be  considered  as  mortal  :  death  is 
generally  instantaneous  from  the  sudden  and  profuse  bleeding  which 
attends  them.  Heil  reported  a  case  which  proves  in  his  view  that  a  person 
may  recover  from  a  penetrating  wound  of  the  ascending  aorta.  (Henke's 
'  Zeitschrift,'  1837,  b.  2,  s.  459.)  With  regard  to  these  fatal  effusions  of 
blood  within  the  chest,  as  well  as  in  the  other  great  cavities,  from  whatever 
vessel  or  vessels  the  blood  may  have  issued,  the  greater  part  of  it 
generally  preserves  the  liquid  state :  and  it  is  rare  that  so  much  as  one-half 
of  the  quantity  effused  is  met  with  in  the  form  of  coagulum.  These  effu- 
sions of  blood  in  the  chest  may  be  sometimes  traced  to  wounds  of  the 
intercostal  and  the  internal  mammary  arteries,  or  of  the  azygos  vein. 
Wounds  of  the  carotid  arteries  have  been  fully  considered  in  the  section  on 
wounds  of  the  throat  {ante,  pp.  540,  656).  On  wounds  of  the  other  blood- 
vessels, whether  arteries  or  veins,  it  is  unnecessary  to  make  any  further 
remark.  Death  is  generally  owing  to  loss  of  blood,  and  the  bleeding  from 
a  comparatively  small  vessel  may  prove  fatal,  according  to  its  situation  and 
the  state  of  the  person  wounded. 

Death  from  the  entrance  of  air  into  wounded  veins. — In  wounds  of  veins 
there  is  an  occasional  and  a  peculiar  cause  of  death  which  requires  notice, 
namely,  the  entrance  of  air  by  the  open  mouth  of  the  divided  vessel.  A 
man  was  labouring  under  chronic  laryngitis,  and  a  seton  was  introduced  at 
the  fore  part  of  the  neck.  The  skin  was  raised,  and  the  seton-needle  was 
passed  horizontally  through  the  skin,  about  two  inches  and  a  half  above 
the  breast-bone,  and  not  at  all  near  to  the  jugular  vein  or  any  other  im- 
portant blood-vessel.  At  the  instant  of  its  entrance  there  was  a  momentary 
hissing  sound — the  man  became  pale — his  features  were  set — he  fainted, 
and  he  subsequently  became  rigid  and  convulsed.  The  man  did  not 
recover  his  consciousness,  was  attacked  with  lockjaw,  and  died  in  seven 
hours.  The  medical  evidence  given  at  the  inquest  proved  that  death  had 
not  arisen  from  loss  of  blood,  but  from  air  penetrating  through  a  small 
vein  which  had  been  accidentally  divided.  A  verdict  was  returned  accord- 
ingly. After  the  inquest  the  body  was  inspected,  and  it  was  then  found 
that  the  jugular  veins  and  the  large  vessels  of  the  neck  were  uninjured. 
The  right  auricle  and  pulmonary  artery  were  distended  with  frothy  blood, 
and  the  lungs  were  emphysematous.  ('Med.  Gaz.,'  vol.  41,  p.  608.)  For 
another  case  of  sudden  death  from  this  cause,  see  '  Med.  Gaz.,'  vol.  43,  p. 
1098 ;  and  vol.  45,  p.  926.  Claude  Bernard  has  shown  that  the  air  thus 
introduced  into  veins  does  not  act  by  paralysing  and  obstructing  the 
action  of  the  heart :  the  obstacle  which  it  creates  to  the  circulation  is  in 
the  lungs.    ('  Lecons,'  p.  163.) 

Air  injected  into  the  jugular  vein  destroys  life  by  interfering  with  the 
functions  of  the  heart.  According  to  some,  the  air  rushes  into  the 
cavity  of  the  vessel  owing  to  atmospheric  pressure  during  the  expansion 
of  the  heart,  while  others  believe  it  to  be  dependent  on  the  act  of  inspira- 
tion. In  some  alleged  cases  of  this  kind,  death  has  been  probably  due  to 
loss  of  blood.  When  the  bleeding  is  slight,  and  the  hissing  sound  is 
heard  at  the  time  of  the  incision,  it  may  fairly  be  ascribed  to  the  entrance 
of  air.  This  opinion  would  be  confirmed  by  the  discovery  of  a  frothy 
state  of  the  blood  in  the  right  cavities  of  the  heart.  Death  may  take 
place  from  this  cause,  although  a  person  may  recover  from  the  first 
symptoms.  A  case  has  been  reported  in  which  a  man  died  under  these 
circumstances  in  thirteen  hours,  although  in  the  mean  time  he  had  so  far 
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recovered  that  the  functions  of  the  lungs  and  heart  were  completely 
restored.    ('  Assoc.  Jour.,'  Jan.  28,  1853,  p.  91.) 

Wounds  and  ruptures  of  the  diaphragm. — The  diaphragm,  or  muscular 
partition  between  the  chest  and  abdomen,  is  liable  to  be  wounded  either 
by  weapons  which  penetrate  the  cavity  of  the  chest  or  abdomen,  or  by  the 
ribs  when  fractured  by  violent  blows  or  falls  ;  but,  under  any  circumstances, 
wounds  of  this  muscle  are  not  likely  to  occur  without  implicating  the 
important  organs  that  are  in  contact  with  it.  It  is  scarcely  possible,  there- 
fore, to  estimate  the  danger  of  these  injuries  abstractedly,  as  the  medical 
opinion  must  materially  depend  on  the  concomitant  mischief  to  the  adjoin- 
ing viscera.  The  engraving,  fig.  132,  represents  a  view  of  the  diaphragm, 
or  the  muscular  partition  between  the  chest  and  abdomen. 

Slight  penetrating  wounds  of  the  diaphragm  may  heal  like  those  of 
other  muscular  parts ;  and  cases  of  this  kind  are  on  record.  There  is, 
however,  especially  when  the  wound  is  of  a  lacerated  kind,  a  consecutive 
source  of  mischief  which  no  remedial  means  can  avert — namely,  that  after 
the  wound  has,  to  all  appearance,  healed,  the  life  of  a  person  may  be  cut 
short  by  the  strangulation  of  a  portion  of  the  stomach  or  bowels  in  the 
half-cicatrized  aperture.  An  instance  affords  an  illustration  of  this.  A 
sharp-pointed  weapon  had  penetrated  the  diaphragm,  notwithstanding 
which  the  patient  apparently  made  a  rapid  and  perfect  recovery.  At  the 
end  of  about  three  months,  however,  the  man  died  from  a  strangulated 
hernia  or  rupture  involving  the  stomach,  which  had  passed  through  tin; 
wound  of  the  diaphragm  into 
the  thorax.  In  a  case  of  this 
description,  when  death  occurs 
at  a  long  period  after  the  in- 
fliction of  the  wound,  the  wit- 
ness may  probably  be  required 
to  say — Whether  the  wound 
was  the  cause  of  death ;  or 
whether  there  were  any  other 
circumstanceswhich  would  have 
caused  or  facilitated  the  pro- 
duction of  a  hernia  ?  The 
degree  of  culpability  of  an  ag- 
gressor may  materially  depend 
upon  the  answei'S  returned  to 
these  questions.  Phrenic  hernia, 
as  this  form  of  internal  rupture 
is  termed,  is  not  by  any  means 
an  unusual  or  unexpected  fatal 
consequence  of  a  wound  of  the 
diaphragm;  and  therefore  it 
would  appear,  at  first  sight, 
that  death,  at  whatever  period 
this  event  may  occur,  should  be 
referred  to  the  original  wound. 
But  the  case  may  present  some 
blow  on  the  stomach,  received  subsequently  to  the  wound,  or  even  any 
violent  exertion  on  the  part  of  the  deceased,  might  have  produced  fatal 
strangulation.  A  person  may  survive  with  a  large  phrenic  hernia  for  a 
considerable  period,  and  die  from  some  other  cause.  A  case  of  this  kind 
has  already  been  related,  in  which  the  stomach  and  part  of  the  intestines 
were  found  in  the  left  cavity  of  the  chest,  and  the  person  lived  for  nine 
months  {ante,  p.  657).    The  fact  of  a  person  surviving  will,  however, 


Fig.  132. 


Under  or  abdominal  surface  of  the  diaphragm  looking  up- 
wards— the  abdominal  viscera  being  removed  (Wilson). 

8.  Right  crus.  12.  Opening   for  oesophagus 

9.  Lumbar  vertebra?.  or  gullet. 

10.  Left  crus.  13.  Opening  for  inferior  vena 

11.  Opening  for  aorta.  cava. 

difficulties,  as  it  is  possible  that  a  slight 
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depend  on  the  freedom  of  communication  between  the  chest  and  the  ab- 
domen. If  the  aperture  is  small  and  unyielding,  strangulation  may  occur,, 
followed  by  death  within  the  usual  period  of  time.  A  man  fractured  two 
of  his  ribs  by  a  fall.  It  was  not  until  twelve  months  afterwards  that  he 
was  admitted  into  hospital,  where  he  died  two  days  after  his  admission.. 
On  inspection,  it  was  found  that  about  fourteen  inches  of  the  colon  pro- 
truded into  the  chest  through  an  aperture  in  the  diaphragm,  so  small  as 
only  to  admit  the  point  of  a  finger.  The  intestine  had  become  strangu- 
lated, and  this  had  led  to  death.  There  was  no  doubt  that  the  injury  to- 
the  diaphragm  had  been  occasioned  by  the  same  accident  which  had  caused 
the  fracture  of  the  ribs.  The  hernia,  judging  from  the  symptoms,  had 
taken  place  only  a  few  days  before  death.  ('  Med.  Gaz.,'  vol.  40,  p.  584.). 
Another  case  has  been  elsewhere  related  in  which  a  man,  who  was  stabbed 
in  a  quarrel,  died  from  phrenic  hernia  fifteen  months  afterwards.  These 
two  cases  are  of  importance,  inasmuch  as  they  show  that  death  may  un- 
expectedly occur  from  the  effects  of  an  injury  to  the  chest  received  a  long 
time  previously.  They  also  prove  the  absurdity  of  that  principle  of  the 
English  law  which  makes  the  aggressor  responsible  for  a  fatal  result  only 
when  the  death  happens  within  a  year  and  a  day  after  the  receipt  of  a 
wound.    (See  Reid's  '  Physiolog.  Researches,'  p.  521.) 

The  most  serious  injuries  to  the  diaphragm  are  unquestionably  those 
which  are  produced  by  violent  contusions  or  falls  on  the  abdomen,  at  a 
time  when  the  stomach  and  intestines  are  distended.  On  these  occasions 
the  muscular  fibres  may  be  ruptured  to  a  greater  or  less  extent ;  but  the 
bleeding  is  not  considerable,  rarely  exceeding  two,  three,  or  four  ounces. 
A  uniform  result  of  such  ruptures,  when  extensive,  is  a  pix>trusion  of  the 
stomach  into  the  chest,  with  sometimes  a  rupture  of  the  coats  of  this  organ 
and  extravasation  of  its  contents.  Severe  lacerations  of  the  diaphragm 
are  more  readily  produced  during  the  act  of  inspiration  than  during  ex- 
piration— the  fibres  of  the  muscle  being  then  stretched,  and  receiving,. 
while  in  this  state  of  tension,  the  whole  of  the  force.  According  to 
Devergie,  the  rupture  most  frequently  takes  place  in  the  central  tendinous 
structure,  where  it  is  united  with  the  left  muscular  portion  above  the 
crura.  He  has  remarked  that  it  occurs  more  commonly  on  the  left  side 
than  on  the  right.  (Op.  cit.,  vol.  2,  p.  250.)  It  has  been  supposed  that 
death  was  an  immediate  consequence  of  this  accident,  but  this  view  is  not 
supported  by  facts.  In  a  case  of  extensive  rupture  of  the  diaphragm 
related  by  Devergie,  in  which  the  stomach  and  colon  were  found  in  the 
chest,  the  person  lived  nine  months  after  the  only  accident  which  could 
have  produced  it,  and  then  died  from  another  cause.  Besides  the  stomach, 
it  sometimes  happens  that  the  liver,  spleen,  or  intestines  pass  through  the 
opening,  and  these  organs  are  then  liable  to  become  strangulated :  the 
lungs  are  at  the  same  time  so  compressed  that  respiration  is  stopped,  and 
asphyxia  or  suffocation  may  be  an  immediate  result. 

Direction  of  wounds  in  the  chest. — In  judging  of  the  direction  taken  by 
wounds  which  traverse  the  chest  from  front  to  back,  it  is  necessary  to 
remember  the  great  difference  that  exists  in  the  level  of  the  same  rib 
anteriorly  and  posteriorly.  This  must  be  especially  attended  to  when  we 
are  called  upon  to  state  the  direction  of  a  traversing  wound  from  the 
description  of  it  given  by  another.  The  point  here  referred  to  had  an 
important  bearing  in  the  case  of  a  fatal  gun-shot  wound,  which  was  the 
subject  of  a  criminal  charge.  (Henke's  '  Zeitschrift,'  1836.)  A  reference 
to  fig.  96,  p.  549,  will  show  that,  owing  to  the  great  obliquity  of  the  ribs,, 
a  straight  line  touching  the  upper  edge  of  the  sixth  rib  behind  would 
be  on  a  level  with  the  upper  edge  of  the  third  rib  in  front. 

A  person  died  from  a  single  pellet  of  small-shot  traversing  the  chest 
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from  before  backwards.  The  pellet  entered  between  the  first  and  second 
rib  anteriorly,  and  traversing  the  lung,  caused  death  by  lacerating  the 
sixth  intercostal  artery,  near  its  origin  at  the  lower  edge  of  the  sixth  rib, 
posteriorly.  In  giving  an  opinion  on  the  direction  of  this  wound,  one 
medical  witness  described  the  wound  behind  as  being  six  inches  below 
the  level  of  that  in  front.  As  the  small  canal  through  the  lungs  could 
not  be  discovered,  he  was  inclined  to  think  that  the  two  wounds  could  not 
be  connected,  because  the  gun  had  been  discharged  from  the  shoulder  when 
the  party  firing  was  nearly  on  a  level  with  the  deceased.  This  opinion, 
however,  was  soon  corrected  by  a  reference  to  the  anatomical  relations  of 
the  parietes  of  the  thorax.  Indeed,  it  will  be  found  that  a  straight  line 
carried  backwards  from  between  the  first  and  second  ribs  in  front  will,  in 
a  well-formed  skeleton,  touch  the  upper  border  of  the  fifth  rib  posteriorly  ; 
therefore  this  wound  was  nearly  horizontal — being  only  one  inch  and  a 
quarter  lower  posteriorly,  than  anteriorly.  In  the  case  of  Colonel  Fawcett, 
killed  in  a  duel,  the  bullet  entered  on  the  right  side  of  the  chest,  fracturing 
the  seventh  rib,  and  after  traversing  the  posterior  part  of  the  lungs  lodged 
in  the  ninth  dorsal  vertebra.  These  parts  are  in  a  line  with  each  other, 
and  the  wound  was  horizontal.  It  must  not  be  forgotten  that  a  wound 
immediately  below  the  sternum,  will  in  its  fore  part  involve  the  viscera 
of  the  abdomen — in  the  back  part  those  of  the  chest,  and  in  its  central 
part  it  will  traverse  the  diaphragm. 

For  the  better  understanding  of  medical  evidence  in  reference  to 
wounds  of  the  chest,  an  engraving  is  given  at  p.  684  (fig.  131),  which 
represents  the  relative  position  of  the  lungs,  heart,  and  blood-vessels.  The 
ribs  and  diaphragm  are  removed. 

Wounds  of  the  walls  of  the  abdomen. — Incised  and  punctured  wounds, 
which  affect  the  walls  of  the  abdomen,  without  penetrating  the  cavity, 
are  not  of  so  simple  a  nature  as  might  at  first  sight  be  imagined. 
If  the  epigastric  artery  is  wounded,  the  danger  is  immediate  ;  or  a  fatal 
haemorrhage  will,  in  some  instances,  take  place  from  a  wound  of  this 
small  vessel.  A  carpenter  who  had  a  chisel  in  his  pocket,  stumbled  in 
walking,  and  received  a  wound  in  the  abdomen  with  the  edge  of  the  tool. 
When  brought  to  the  hospital,  the  man  appeared  exhausted  from  loss  of 
blood,  and  the  skin  was  cold  and  pallid ;  he  gradually  became  weaker, 
the  pulse  imperceptible,  and  he  died  a  few  hours  after  his  admission.  On 
an  examination  of  the  body,  the  epigastric  artery  was  found  divided,  and 
the  cavity  of  the  peritoneum  distended  with  blood.  It  is  true  that  in 
this  case  the  abdomen  was  penetrated,  but  the  real  cause  of  death  was  the 
blood  lost  from  the  wounded  artery.  A  man  was  brought  to  St.  Thomas's 
Hospital,  who  had  been  stabbed  in  the  direction  of  the  epigastric  artery 
on  the  left  side  of  the  abdomen,  with  a  case-knife.  He  died  in  eighteen 
hours,  apparently  owing  to  bleeding  from  this  vessel.  Among  the  other 
sources  of  danger  from  these  superficial  wounds,  is  inflammation  followed 
by  suppuration  beneath  the  tendinous  membrane  which  covers  the  ab- 
dominal muscles.  The  matter  formed  is  very  liable  to  accumulate  within 
the  sheath  of  the  muscles,  and  this  may  prove  fatal  unless  proper  treat- 
ment be  adopted.  The  inflammation  will  sometimes  extend  to  the  peri- 
toneum, and  thus  rapidly  destroy  life.  As  improper  medical  treatment 
may,  in  either  of  these  casos,  cause  a  superficial  wound  of  the  abdomen 
to  take  a  fatal  termination,  so  when  a  person  stands  charged  with  having 
inflicted  such  a  wound,  it  will  be  necessary  for  a  medical  witness  to  con- 
sider how  far  the  consequences  of  the  act  of  the  prisoner  have  been  aggra- 
vated by  negligence  or  unskilfulness.  But  when  these  wounds  take  a 
favourable  course  and  heal,  there  is  an  after-effect  to  be  dreaded,  namely. 
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a  protrusion  of  the  viscera  at  the  cicatrized  spot,  constituting  ventral 
hernia.  When  the  wound  has  involved  the  muscular  fibres  transversely 
to  their  course,  the  cicatrix  which  follows  is  commonly  far  less  capable 
of  resisting  the  pressure  of  the  viscera  within,  than  other  parts  of  the 
parietes.  A  hernia  may  take  place,  and  this,  like  other  hernia?,  if  neglected, 
is  liable  to  become  strangulated  and  lead  to  the  destruction  of  life.  The 
Avails  of  the  abdomen,  owing  to  the  protrusion  of  this  cavity,  are  easily 
penetrated  by  pointed  instruments,  and  it  requires  but  a  slight  force  to  tra- 
verse them  completely  and  wound  the  intestines.  A  slight  wound  may 
thus  prove  fatal  by  leading  to  peritoneal  inflammation.  In  1861,  Mrs. 
Cuthrey  died  from  the  effects  of  a  penetrating  wound,  produced  by  a  table- 
knife  being  thrown  across  a  dinner-table  at  her.  The  point  of  the 
knife  penetrated  the  abdomen  for  about  three-quarters  of  an  inch.  The 
deceased  died  from  peritonitis.  There  was  a  slight  opening  in  the  small 
intestines. 

Contusions  are  attended  generally  with  far  more  serious  effects  on  the 
cavity  of  the  abdomen  than  on  the  chest.    This  arises  from  the  coverings 
of  the  abdomen  having  less  power  to  resist  external  shocks.    In  the  first 
place,  death  may  be  the  immediate  result  of  a  blow  in  the  upper  and 
central  portions ;  no  particular  morbid  changes  may  be  apparent  on  in- 
spection, and  the  violence  may  have  been  so  slight  as  not  to  have  produced 
any  ecchymosed  mark  on  the  skin.    Death  has  been  ascribed  in  these 
cases  to  a  fatal  shock  transmitted  to  the  system  through  a  violent  im- 
pression produced  on  the  nerve-centre — called  the  solar  or  cceliac  plexus. 
Some  remarks  have  already  been  made  on  sudden  death  from  blows  on 
this  part  of  the  abdomen  (see  p.  612).    Cases  of  this  kind  are  of  not  un- 
frequent  occurrence,  and  in  the  absence  of  marks  of  physical  injury  in 
the  part  struck,  a  jury  might  be  led  to  doubt  whether  the  blow  could  have 
been  the  cause  of  death.    In  Bex  v.  Jones  (Warwick  Sum.  Ass.,  1831)  the 
prisoner  was  charged  with  having  struck  the  deceased  several  blows  on 
the  breast,  and  one  on  the  pit  of  the  stomach,  by  which  he  instantly  fell 
dpwn  senseless  and  expired.    No  morbid  appearances  were  found.  The 
prisoner  was  convicted  of  manslaughter.   ('  Watson  on  Homicide,'  p.  75.) 
In  another  case  (Beg.  v.  Sayers,  C.  C.  C,  Aug.,  1841)  death  was  thus 
caused  by  violence  during  a  pugilistic  combat.  A  man  received  a  blow  in 
the  stomach,  and  fell  dead.    As  there  were  no  marks  of  external  injury, 
the  surgeon  thought  the  deceased  had  died  of  apoplexy.    The  prisoner 
was  acquitted.    A  similar  case  was  the  subject  of  a  trial  (Beg.  v.  Laws, 
Norwich  Lent  Assizes,  1854).    The  deceased,  a  powerful  man,  received 
during  a  pugilistic  encounter  a  blow  on  the  abdomen,  and  he  instantly 
fell  backwards,  dead.    On  an  examination  of  the  body  there  were  no 
marks  of  injury,  either  externally  or  internally.    The  surgeon  attributed 
death  to  sudden  shock.    The  judge  left  it  to  the  jury  to  say  whether  they 
thought  the  death  of  the  deceased  was  caused  by  a  blow  ;  but  if  they  could 
not  say  what  was  the  cause  of  death,  or  if  they  should  think  that  death 
was  attributable  to  excitement  and  that  it  was  independent  of  the  blow, 
the  prisoner  would  be  entitled  to  an  acquittal.    A  verdict  of  Not  Guilty 
was  returned.    Although  the  blow  was  seen  to  be  struck,  and  was  a  suffi- 
cient cause  of  death  under  the  circumstances,  the  jury  probably  thought 
that  there  should  be  some  visible  injury  to  the  body.    Some  surgeons 
have  thought  that  these  cases  have  not  been  accurately  observed,  and  that 
in  those  which  terminate  fatally  a  more  careful  inspection  would  probably 
have  shown  visible  changes  in  the  organic  structures.  This  fact,  however, 
remains  :  persons  have  died  soon  after  receiving  severe  blows  on  the  upper 
part  of  the  abdomen,  and  medical  men  of  experience  who  have  examined 
the  bodies  for  the  express  purpose  of  detecting  physical  injuries,  have  not 


INJUEIES  TO  THE  ABDOMEN. 


691 


'found  any  to  record.  Moreover,  they  have  not  found  in  any  part  of  the 
body  a  natural  cause  of  sudden  death. 

Blows  on  the  abdomen,  when  they  do  not  destroy  life  by  shock,  may 
cause  death  by  inducing  peritoneal  inflammation.  {Beg.  v.  Martin,  C.  C.  C, 
1839;  also  Beg.  v.  Smith,  Manchester  Lent  Ass.,  1871.)  For  two  other 
medico-legal  cases  in  which  death  arose  from  this  cause,  see  Cormack's 
'  Month.  Jour.,'  May,  1846,  p.  340.  Peritonitis  thus  induced,  is  apt  to  be 
accompaniedjby  inflammation  of  serous  membranes  in  other  cavities  :  thus, 
it  is  said,  a  person  may  be  cut  off  by  pleurisy  depending  on  an  attack  of 
peritonitis  produced  by  violence,  while  the  former  disease  would  probably 
be  referred  to  some  other  cause.  A  woman  received  some  severe  blows  on 
the  abdomen  from  her  husband.  She  died  in  five  days.  There  were  marks 
of  pleurisy  and  peritonitis  on  dissection,  the  former  much  more  decided. 
The  medical  witness,  while  he  allowed  that  the  peritonitis  might  have  been 
caused  by  blows,  thought  that  death  had  been  produced  by  an  attack  of 
pleurisy  from  cold.  The  jury  acquitted  the  husband.  The  reporter  of 
the  case  considers  that  the  attack  of  pleurisy  was  immediately  dependent 
on  the  peritoneal  inflammation  produced  by  the  violence.  ('  Med.  Gaz.,' 
vol.  25,  p.  13.)  This  doctrine  requires  confirmation  before  it  can  be 
safely  applied  to  medico-legal  practice.  Such  a  sympathetic  connection 
between  the  two  diseases  must  not  only  be  rendered  probable,  but  actually 
proved.  Peritonitis  thus  produced  by  violence  to  the  abdomen,  is  not 
always  fatal.  ('Lancet,'  Jan.  24,  1846,  p.  104;  also  'Med.  Gaz.,'  vol.  37, 
p.  460.)  For  an  instructive  case  of  this  kind,  in  which  fatal  peritonitis 
followed  a  slight  amount  of  violence,  see  'Lancet,'  1850,  I.  p.  29.  At  the 
Swansea  Lent  Assizes,  1863,  a  man  was  convicted  of  manslaughter,  by 
giving  to  the  deceased  a  kick  in  the  lower  part  of  the  abdomen.  No  organ 
was  ruptured,  but  peritonitis  was  set  up,  and  death  took  place  in  two  or 
three  days.  A  soldier,  during  an  action,  was  struck  by  a  spent  ball  on  the 
abdomen,  over  the  region  of  the  bladder.  The  ball  fell  on  the  ground  at 
his  feet,  without  either  injuring  his  clothes  or  even  marking  his  skin.  He 
did  not  feel  much  pain  at  the  time,  and  walked  to  the  hospital,  a  distance 
of  two  miles,  with  the  ball  in  his  pocket,  but  he  died  shortly  afterwards 
from  peritonitis  and  inflammation  of  the  bladder.  The  entire  surface  of 
;the  abdomen  presented  the  appearance  of  a  severe  bruise  in  a  few  hours 
after  he  was  struck.  (Ed.  'Med.  Jour.,'  March,  1863,  p.  793.)  Violence 
applied  to  the  abdomen  is  not,  however,  always  indicated  by  ecchymosis  or 
injury  to  the  skin.  Effusions  of  blood  in  the  sheaths  or  tendinous  cover- 
ings of  the  muscles,  may  or  may  not  be  indicative  of  violence.  One  fact 
must  here  be  borne  in  mind,  to  prevent  mistakes  in  examining  a  body  after 
death,  namely,  that  blood  may  be  found  copiously  effused  in  and  round  the 
abdominal  muscles,  quite  irrespective  of  the  application  of  violence.  Reid 
met  with  four  cases  of  this  description  in  about  five  hundred  inspections. 
A  man,  set.  39,  died  of  disease  of  the  kidneys  four  weeks  after  his 
admission  to  the  hospital.  On  inspection,  a  considerable  quantity  of  dai'k 
coagulated  blood  was  found  effused  in  the  recti  muscles  of  the  abdomen 
around  the  navel,  without  any  external  appearance  to  indicate  its  presence. 
A  man,  set.  40,  died  of  fever  three  days  after  his  admission  into 
hospital.  On  inspection,  twenty-four  hours  after  death,  a  large  quantity 
of  dark-coloured  coagulated  blood  was  found  in  the  muscles  round  the 
navel.  The  skin  had  its  natural  appearance.  In  two  other  cases  the 
effusions  were  in  and  around  the  muscles  of  the  chest.  ('  Physiolog. 
Researches,'  p.  511.) 

Blows  adequate  to  produce  a  laceration  of  the  vessels  and  hsemorrhage 
would  most  probably  be  attended  with  ecchymofais,  or  some  visible  in  jury  to 
-the  skin.    At  any  rate,  when  such  marks  of  violence  are  not  visible,  and 
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there  is  no  evidence  of  a  blow  having  been  struck,  a  witness  would  acfr 
wisely  in  declining  to  attribute  the  mere  effusion  of  blood  to  the  act  of 
another  person.  Deeply  penetrating  wounds  of  the  abdomen  are  generally 
fatal  by  reason  of  the  injury  done  to  the  intestines  and  other  organs.  A 
soldier  by  accident  so  fell  upon  his  bayonet  that,  although  the  weapon 
traversed  the  whole  cavity  of  the  abdomen  (entering  at  the  back  and 
coming  out  in  front  below  the  navel),  the  man  recovered  in  about  six 
weeks.  ('  Med.  Times  and  Gaz.,'  1861,  I.  p.  329.)  This  case  is  of  im- 
portance in  reference  to  the  situation  and  direction  of  wounds.  Had 
there  been  no  knowledge  of  the  facts,  this  accidental  wound  might  have 
been  pronounced  homicidal. 

Ruptures  of  the  liver. — Blows  on  the  abdomen  may  prove  fatal  by 
causing  a  rupture  of  the  liver  or  other  viscera,  with  extravasation  of 
blood ;  and  as  it  has  been  elsewhere  stated,  these  serious  injuries  may 
occur  without  being  attended  with  any  marks  of  external  violence.  Of  all 
the  internal  organs,  the  liver  and  spleen  are  the  most  exposed  to  rupture, 
owing  to  their  compact  structure,  which  prevents  them  from  yielding  to  a 
sudden  shock,  like  the  stomach  and  intestines.  Ruptures  of  the  liver  may 
occur  from  falls  or  blows ;  but  this  organ  may  be  ruptured  merely  by  a 
sudden  action  of  the  abdominal  muscles.  An  accident  of  this  kind  hap- 
pened to  a  person  who  was  endeavouring  to  avoid  a  fall  from  his  horse. 
(Male's  '  Med.  Jur.,'  p.  119.)  A  fall  on  the  feet  from  an  elevated  spot  may 
also  produce  laceration  of  this  organ.  ('  Ann  d'Hyg.,'  1846,  1,  133.) 
Ruptures  of  the  liver  are  generally  seen  on  the  convex  surface  and  anterior 
margin,  seldom  extending  through  the  whole  substance  of  the  organ,  but 
consisting  of  fissures,  varying  from  one  to  two  inches  in  depth.  The  right 
lobe  from  its  size  is  more  commonly  affected  than  the  left.  Their  usual 
direction  is  from  before  backwards,  with  a  slight  obliquity ;  they  rarely 
intersect  the  liver  transversely.  The  lacerated  edges  are  not  much 
separated,  while  the  surfaces  present  a  granular  appearance.  But  little 
blood  is  met  with  in  the  laceration  ;  it  is  commonly  found  effused  in  the 
lower  part  of  the  cavity  of  the  peritoneum,  or  in  the  hollow  of  the  pelvis, 
and  is  only  in  part  coagulated.  Ruptures  of  the  liver,  unless  they  run  far 
backwards  and  involve  the  vena  cava  or  portal  vein,  are  not  in  general 
attended  with  any  considerable  hemorrhage;  but  the  bleeding,  should 
this  vessel  be  implicated,  is  sufficient  to  cause  speedy  destruction  of  life. 
Under  other  circumstances,  a  person  may  survive  some  hours,  as  the  blood 
may  escape  only  slowly,  or  it  may  be  suddenly  effused  in  fatal  quantity 
after  some  hours  or  days,  as  a  result  of  violent  exertion  or  of  fresh  violence 
applied  to  the  abdomen.  A  man  went  to  hospital,  in  whom  there  were  no 
immediate  or  urgent  symptoms.  He  was  sent  away,  and  a  few  hours  after- 
wards was  found  dead  in  a  cell  at  a  police-station.  On  inspection,  the 
liver  was  lacerated  nearly  through  its  diameter,  and  a  basinful  of  blood 
was  found  in  the  cavity  of  the  abdomen.  ('  Med.  Times  and  Gaz.,'  1864, 
II.  527.)  This  effusion  must  have  taken  place  after  the  man  had  left  the 
hospital.  On  the  other  hand,  death  may  be  a  slow  result  of  this  injury 
In  one  case,  a  man  is  reported  to  have  died  from  a  rupture  of  the  liver, 
which  had  occurred  from  an  accident  eight  years  before.  ('  Med.  Chir. 
Rev.,'  Jan.,  1836,  p.  296.) 

In  1841,  a  drunken  man  was  admitted  into  Guy's  Hospital.  There  was 
no  mark  of  violence  about  him,  but  he  appeared  helpless  from  intoxication. 
He  died  in  nine  hours,  and  on  inspection  two  quarts  of  blood  were 
found  effused  in  the  abdomen.  This  had  flowed  from  a  large  rupture  in 
the  right  lobe  of  the  liver.  It  had  probably  escaped  slowly,  for  the  man 
was  able  to  move  about  just  before  he  died.  Another  case  was  admitted  in 
1861.    There  was  an  extensive  laceration  of  the  liver,  but  there  were  no' 
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-symptoms  of  this  severe  injury,  and  its  existence  was  not  even  suspected 
until  the  man  died  suddenly  on  the  day  after  his  admission.  (See  also 
'  Cormack's  Jour.,' May,  1846,  p.  341.)  In  1862,  a  man,  who  had  been  in 
good  health  half  an  hour  before,  was  found  dead  upon  the  high-road,  and 
there  was  reason  to  believe  that  he  had  been  run  over  by  his  own  dray. 
The  abdomen  was  found  full  of  effused  blood,  which  had  proceeded  from  a 
large  rupture  on  the  under  surface  of  the  right  lobe  of  the  liver.  It  was 
T-shaped,  five  inches  in  the  transverse,  and  about  two  inches  in  the 
longitudinal  direction.  The  diaphragm  was  ruptured  on  the  right  side  for 
about  four  inches  from  before  backwards,  and  the  liver  protruded  through 
the  aperture  into  the  chest.  On  opening  the  head,  about  two  table-spoon- 
fuls of  blood  were  found  effused  between  the  membranes  ;  and  the  substance 
of  the  brain  was  unhealthy.  There  were  no  marks  of  external  violence. 
There  was  not  the  slightest  scratch,  abrasion,  or  discoloration  of  the  skin, 
bat  the  sixth  and  seventh  ribs  were  broken  transversely  near  their  anterior 
extremities.  From  the  state  of  the  brain  it  was  thought  probable  that  the 
man  had  had  an  apoplectic  seizure,  and  had  fallen  under  the  wheel  of  the 
dray. 

Ruptures  of  the  liver  generally  prove  fatal  within  forty-eight  hours. 
One  case  has  been  related  (p.  692)  in  which  the  person  survived  for  eight 
years  ;  and  a  case  occurred  in  which  a  patient  in  Guy's  Hospital  survived 
this  accident  ten  days.  On  inspection,  it  was  found  that  the  diaphragm 
had  been  ruptured  as  well  as  the  liver,  and  that  the  two  had  united,  an 
abscess  having  been  formed  between  them.  The  liver  had  been  lacerated 
on  its  right  side.  ('  Lancet,'  1864,  II.  716.)  In  another  case,  in  which 
the  patient  survived  ten  days,  death  took  place  from  internal  haemorrhage. 
On  inspection  there  was  a  rupture  of  the  right  border,  involving  the  entire 
thickness  of  the  liver.  It  arose  from  a  fall  from  a  three-story  window. 
There  were  no  external  marks  of  injury.  ('  Amer.  Jour.  Med.  Sci.,' April, 
1870,  p.  415.)  Another  case  proved  fatal  in  twenty-four  hours.  {Ibid.,  July, 
1870,  p.  144.)  In  a  case  in  which  the  liver  was  found  adhering  to  the 
false  ribs,  a  fatal  rupture  was  caused  as  a  result  of  violent  muscular  action. 
The  liver  was  large  and  its  substance  brittle  ('  Vierteljahrsschrift,'  April, 
1872,  p.  324). 

Ruptures  of  this  organ  may  take  place  from  violence  applied  .to  the 
chest,  and  there  may  be  no  marks  of  injury  in  the  region  of  the  liver. 
('  Med.  Times,'  Aug.  30,  1851,  p.  234 ;  <  Med.  Oaz.,'  vol.  47,  p.  156.)  In  the 
case  of  Reg.  v.  Guffery  (Liverpool  Wint.  Ass.,  1863),  a  question  presented 
itself  in  reference  to  these  ruptures,  as  to  the  time  required  for  the  effusion 
of  a  large  quantity  of  blood  into  the  abdomen  when  none  of  the  large 
vessels  are  involved  in  the  laceration.  A  police-constable  was  charged  with 
having  caused  .the  death  of  a  man.  The  deceased  was  drunk,  had  fallen 
three  times,  and  had  been  kicked  and  maltreated  by  a  mob.  The  prisoner 
took  or  dragged  him  to  the  station,  and  in  an  attempt  to  escape,  he  knocked 
down  the  deceased  and  fell  on  him,  his  knee  striking  the  abdomen.  The 
deceased  appeared  to  suffer  great  pain  when  he  was  lifted  up,  but  he  was 
able  to  walk  to  the  station  with  assistance :  when  there  he  soon  became 
insensible,  breathed  heavily,  and  died  fifteen  or  twenty  minutes  afterwards. 
On  inspection,  the  liver  was  found  to  be  ruptured  in  three  places,  but 
none  of  the  large  blood-vessels  were  involved.  Upwards  of  three  pints  of 
blood  were  effused  in  the  abdomen,  and  the  medical  witnesses  agreed 
that  death  was  owing  to  internal  haemorrhage  as  a  result  of  the  ruptures. 
The  question,  however,  arose  whether  the  ruptures  were  caused  by  the 
violence  of  the  prisoner  about  twenty  minutes  before  death,  or  by  any  of 
the  falls  and  ill-treatment  which  the  deceased  had  previously  sustained. 
It  was  contended  in  favour  of  the  prisoner,  that  so  large  a  quantity  of 
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blood  could  not  be  effused  in  so  short  a  period  as  a  quarter  of  an  hour  or 
twenty  minutes,  when  the  rupture  involved  only  the  substance  of  the 
liver  and  not  the  large  blood-vessels.  Hence  it  was  alleged  the  rapture 
must  have  been  caused  by  the  previous  violence.  One  medical  witness 
thought  it  possible  that  this  quantity  of  blood  might  have  escaped  from 
the  smaller  vessels  within  the  time  mentioned ;  another  thought  that  it 
would  have  taken  at  least  half  an  hour  for  such  an  extensive  effusion  to 
be  produced.    The  prisoner  was  acquitted. 

The  question  here  raised  was  based  on  a  refined  speculation,  and  it  is 
not  surprising  that  the  witnesses  differed.  The  violence  received  before 
the  prisoner  took  the  deceased  into  custody,  was  admitted  to  have  been 
quite  sufficient  to  account  for  the  ruptures  of  the  liver  and  the  fatal 
haemorrhage,  and  there  was  nothing  to  fix  it  on  the  act  of  the  prisoner. 
We  have  no  means  of  measuring  the  rapidity  with  which  blood  flows  on 
these  occasions.  It  is  stated  that  the  liver  was  ruptured  in  three  places  ; 
hence  an  extensive  bleeding  surface  must  have  been  exposed.  The  man 
was  able  to  walk  after  the  violence  ;  and  this  exertion  may  have  added  to 
the  haemorrhage.  Lastly,  the  bleeding  would  probably  continue  after 
death,  so  long  as  the  blood  retained  its  warmth  and  fluidity.  The  prisoner 
was  acquitted,  not  because  the  amount  of  effusion  was  inconsistent  with 
the  time  assigned,  but  because  there  was  a  failure  of  evidence  to  show 
that  the  rupture  was  caused  by  his  violence.  Assuming  that  the  rupture 
existed  when  the  deceased  was  struck  by  the  prisoner,  it  might  have  beeiii 
a  question  whether  his  violence  had  not  accelerated  death  by  increasing 
the  hemorrhage. 

Wounds  of  the  gall-bladder. — Wounds  and  ruptures  of  the  gall-bladder 
are  necessarily  attended  with  the  effusion  of  bile.  This  fluid  finds  its  way 
into  the  cavity  of  the  abdomen,  and  the  person  may  die  from  peritonitis. 
In  a  fatal  case  of  this  description,  an  old  man,  while  getting  out  of  bed, 
fell  with  great  violence  on  the  floor.  He  died  from  peritonitis  in  forty- 
eight  hours.  The  gall-bladder  was  ruptured,  and  a  large  stone  was  found 
impacted  in  the  cystic  duct.  ('  Med.  Gaz.,'  vol.  37,  p.  967.)  The  editor  met 
with  a  case  where  the  gall-bladder  was  pierced  by  a  stab  in  the  abdomen. 

For  the  better  comprehension  of  medical  evidence  in  reference  to- 


ductus  or  canalis  venosus.  The  obliterated  cord  of  the  duct  is  seen  passing 
backwards  to  be  attached  to  the  coats  of  the  inferior  vena  cava  (9).  10. 
The  gall-bladder  with  its  widest  part  or  fundus  projecting  _  slightly 
beyond  the  anterior  margin.  11.  The  transverse  fissure  containing  from 
before  backwards  the  hepatic  duct,  the  hepatic  artery,  and  the  portal  vein^ 


Fig.  133. 


ruptures  and  wounds  of  the 
liver  and  gall-bladder,  an  en- 
graving is  subjoined,  fig.  133, 
representing  the  under  surface 
of  the  liver,  with  the  relative 
position  of  the  larger  blood- 
vessels. 1.  The  right  or  large 
lobe.  2.  The  left  lobe.  3.  The 


View  of  the  under  surface  of  the  liver,  with  its  lohes 
and  vessels. 


lobus  quadratus,  so  named 
from  its  shape.  4.  The  lobus 
Spigelii.  5.  The  lobus  cauda- 
tus.  6.  The  longitudinal  fissure; 
the  numeral  is  placed  on  the 
rounded  cord,  the  remains  of  the 
umbilical  vein.  7.  The  pons 
hepatis.    8.  The  fissure  of  the 
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12.  The  vena  cava.  13,  14.  Depression  produced  by  viscera  covered  by 
the  liver.  15.  The  postei"ior  border  of  the  liver;  the  notch  17  corre- 
sponding with  the  spine.  16.  The  notch  in  the  anterior  border  separating" 
the  two  lobes.  It  is  in  this  border  that  ruptures  most  commonly  take 
place,  and  in  the  edge  of  the  right  or  large  lobe. 

Ruptures  of  the  spleen. — Ruptures  of  the  spleen  may  occur  either 
from  violence  or  disease,  and  it  would  appear  from  the  following  case 
('  Med.-Chir.  Rev.,'  Oct.,  1839),  that  a  slight  degree  of  violence  is  sufficient 
to  rupture  this  organ,  while  there  may  be  no  marks  of  injury  externally. 
A  middle-aged  man  was  observed  fighting  with  a  boy  about  fourteen  years 
of  age,  who  in  stature  scarcely  reached  to  his  waist.  When  the  fight  had 
terminated  the  boy  ran  away  :  the  deceased  was  observed  to  become  weak 
and  faint,  and  he  complained  of  uneasiness  in  his  left  side.  He  expired  a 
few  minutes  afterwards.  On  inspection,  no  marks  of  violence  could  be 
detected  externally  ;  but  the  cavity  of  the  abdomen  contained  a  large 
quantity  of  blood.  The  spleen  was  found  enlarged,  and  so  softened  that 
its  structure  was  broken  down  by  the  slightest  pressure.  There  was  a 
laceration  across  its  surface,  about  half  an  inch  in  depth,  from  which  the 
fatal  bleeding  had  proceeded.  A  similar  case,  in  which  death  occurred  in 
fifteen  minutes,  is  reported  in  the  '  Med.  Gaz.,'  vol.  35,  p.  942.  The  rupture 
was  caused  by  a  blow,  but  there  was  no  mark  externally  to  indicate  that  a 
blow  had  been  struck.  A  case  of  spontaneous  rupture  of  the  spleen,  which 
was  enlarged  and  in  a  diseased  condition,  is  reported  in  the  same  journal 
for  June,  1842.  A  little  girl  died  in  fourteen  hours  from  rupture  of  the 
spleen.  The  rupture  had  arisen  from  the  wheel  of  a  cart  passing  over  her 
body.  There  was  no  mark  of  external  violence.  It  is  highly  probable 
that,  when  the  liver  and  spleen  are  ruptured  from  slight  causes,  the  struc- 
ture of  these  organs  will  be  found  to  be  in  a  diseased  condition — a  circum- 
stance which  might  in  some  cases  be  regarded  as  mitigatory  of  the  act  of 
an  assailant.  ('  Med.  Gaz.,'  vol.  35,  p.  942.)  A  man,  set.  24,  fell  from 
a  mast-head,  twenty-five  feet  in  height,  and  it  was  thought  that  he  had 
fallen  on  his  back.  He  was  rowed  ashore  and  walked  to  the  hospital, 
where  he  arrived  about  an  hour  after  the  accident.  He  died  in  a  quarter 
of  an  hour,  apparently  from  internal  haemorrhage.  On  inspection,  there 
were  no  external  signs  of  injury.  The  abdomen  contained  several  pints  of 
blood.  The  spleen  was  torn  transversely  through  its  middle,  and  the 
splenic  vein  was  lacerated  in  a  longitudinal  direction.  This  organ  was 
about  twice  its  natural  size,  soft,  and  had  the  appearance  of  a  large  ague 
spleen.  ('  Lancet,'  1864,  II.  p.  716.)  The  exertion  of  walking  probably 
led  to  the  fatal  effusion,  and  accelerated  death. 

Huptures  of  the  kidneys. — The  Tcidneys  are  occasionally  ruptured  from 
violence  ;  but  this  appears  to  be  a  rare  accident.  Two  cases  were  reported 
to  the  Med.-Chir.  Soc.  ('Lancet,'  Nov.,  1843).  In  one,  the  person  re- 
covered ;  in  the  other,  death  did  not  take  place  for  a  considerable  time.  In 
another  case,  the  injury  occurred  during  a  scuffle :  its  existence  was  not 
suspected  during  life.  A  rupture  of  the  kidney  maybe  produced  without 
any  prominent  symptoms,  and  cause  death  in  a  few  hours.  A  man,  a3t.  60, 
was  run  over  by  a  light  cart.  He  walked  to  the  house  of  a  friend  at  a 
short  distance,  and  went  with  him  to  the  hospital  in  a  cab.  It  was  found 
that  three  ribs  were  fractured,  but  there  was  no  urgent  symptom  or  sign 
of  collapse.  He  was  treated  for  fractured  ribs,  and  then  walked  home  with 
his  friend  and  went  to  bed.  Between  five  and  six  hours  after  the  accident 
he  was  observed  to  sit  up  in  bed  and  suddenly  fall  back  dead.  On  inspec- 
tion, no  bruise  or  wound  of  any  kind  was  found  on  the  injured  side.  There 
was  a  large  quantity  of  fluid  and  coagulated  blood  in  the  abdomen.  This 
had  evidently  proceeded  from  the  right  kidney,  which  was  torn  in  half 
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transversely  through  the  pelvis.  The  ninth,  tenth,  and  eleventh  ribs  were 
fractured.  It  is  probable  that  the  blood  had  escaped  slowly  from  the 
ruptured  organ.  The  case  proves  that  a  kidney  may  be  torn  in  halves  and 
yet  the  person  possess  a  power  of  locomotion  and  muscular  exertion. 

Ruptures  and  wounds  of  the  intestines. — Ruptures  of  the  intestines 
sometimes  occur  from  disease ;  and,  in  a  case  of  rupture  alleged  to  have 
been  produced  by  violence,  we  must  always  take  this  possible  objection  into 
account.  The  ruptured  part  of  the  bowel  should  be  carefully  examined,  in 
order  to  see  whether  there  are  any  signs  of  ulceration  or  softening  about  it. 
If  not,  and  there  is  clear  evidence  of  violence  having  been  used,  it  is  im- 
possible to  admit  this  speculative  objection.  If  with  the  proof  of  violence 
there  should  also  be  a  diseased  condition  of  the  bowel,  we  maybe  required 
to  say  whether  this  did  not  create  a  greater  liability  to  rupture — a  point 
which  must  be  admitted.  (See  '  Watson  on  Homicide,'  p.  159  ;  Henke's 
'  Zeitschrift  der  S.  A.,'  1836 ;  '  Erg.  H.,'  vol.  22  ;  and  '  Brit,  and  For.  Rev.,' 
vol.  4,  p.  519.)  The  intestines  may  be  ruptured  by  an  accidental  fall. 
('Med.  Times  and  Gaz.,'  1861,  I.  p.  403.)  Rupture  of  the  intestines 
may  sometimes  occur  from  very  slight  causes.  Any  force,  as  a  smart  blow 
suddenly  applied  to  the  abdomen,  will  sometimes  suffice  to  cause  it.  A 
case  has  already  been  related  where  the  blow  of  a  pebble  ruptured  the 
jejunum  of  a  young  girl  by  striking  the  abdomen.  A  case  is  reported,  in 
which  there  was  no  doubt  that  the  ileum  had  been  ruptured  by  a  kick  on 
the  abdomen,  leading  to  death  by  peritonitis.  The  coroner  and  jury  appear 
to  have  thought  that,  as  there  was  no  mark  of  contusion  or  ecchymosis  on 
the  abdomen,  the  blow  could  not  have  been  the  cause  of  the  mischief  ; 
hence  they  came  to  a  verdict  that  the  deceased  had  died  from  inflammation 
of  the  bowels  depending  on  some  unknown  causes.  ('Lancet,'  Aug.  9, 
1846,  p.  15.)  It  is  worthy  of  remark,  that  a  rupture  of  the  intestines  does 
not  necessarily  deprive  a  person  of  the  power  of  locomotion.  A  boy,  aat.  13, 
had  his  duodenum  completely  ruptured  across  by  a  blow :  he  walked  a 
mile  with  but  little  assistance,  but  he  died  in  thirteen  hours.  ('  Med.  Gaz.,' 
vol.  12,  p.  766.)  A  boy  of  13  was  struck  by  a  cricket-ball  in  the  right 
groin,  in  spite  of  which  injury  he  remained  on  the  ground  more  than  an 
hour  and  a  half,  and  then  walked  more  than  a  mile  to  his  home.  He  died 
on  the  fifth  day  from  peritonitis,  as  a  result  of  rupture  of  the  intestines 
and  escape  of  the  contents.  ('  Amer.  Jour.  Med.  Sci.,'  April,  1870,  p.  485.) 
A  kick  in  the  same  part  led  to  rupture  of  the  small  intestines,  and  death  in 
twelve  hours.  ('  Vierteljahrsschr.  d.  ger.  Med.,'  April,  1872,  p.  235.)  That 
rupture  of  the  intestines  is  not  incompatible  with  the  power  of  locomotion 
is  also  proved  by  a  case  where  the  cascum  was  ruptured  :  the  man  was 
able  to  walk  after  the  accident,  but  he  died  in  twenty-four  hours.  Other 
instances  of  this  kind  are  reported  by  Henke.  The  ileum  is  observed  to 
be  most  liable  to  rupture  from  accident.  In  1861,  a  man  was  brought  into 
Guy's  Hospital.  He  was  able  to  walk  to  his  bed,  and  he  did  not  appear  to 
be  seriously  injured,  although  it  was  stated  that  a  bale  of  wool  had  fallen 
on  him.  In  the  evening  he  became  collapsed,  and  he  died  twelve  hours 
after  his  admission.  On  inspection,  about  a  pound  of  blood  was  effused  in 
the  abdomen,  and  a  portion  of  the  ileum  was  found  lacerated — the  laceration 
extending  into  the  mesentery  and  including  the  blood-vessels.  The  lacera- 
tion was  about  an  inch  and  a  half  long,  and  the  bowel  was  divided  not 
quite  through.  The  intestines  were  much  matted  together  by  lymph  and 
blood,  the  result  of  peritoneal  inflammation.  There  had  been  only  slight 
extravasation  of  the  contents.  ('  Med.  Times  and  Gaz.,'  1861,  I.  p.  271.) 
In  two  fatal  cases  of  ruptured  jejunum,  one  arising  from  a  kick  on  the 
abdomen  and  the  other  from  an  accidental  fall,  it  was  observed  that  the 
power  of  locomotion  and  muscular  exertion  was  retained. 
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Punctured  wounds,  which  merely  touch  the  bowels  without  laying  open 
"the  cavity,  are  liable  to  cause  death  by  peritonitis.  These  injuries  to  the 
intestines  sometimes  destroy  life  by  shock  ;  there  is  but  little  blood  effused, 
and  the  wounded  person  dies  before  peritonitis  can  be  set  up.  Severe 
wounds  to  the  intestines  may,  however,  be  inflicted  almost  without  the 
•consciousness  of  the  individual,  and  the  wounded  person  may  be  able  to 
walk  a  considerable  distance.    ('  Med.  Gaz.,'  vol.  46,  p.  24.) 

Wounds  and  ruptures  of  the  stomach. — Wounds  and  ruptures  of  the 
stomach  may  cause  death  by  shock  ;  ruptures  commonly  give  rise  to 
severe  pain,  sufficient  of  itself  to  bring  about  speedy  death.  The 
stomach  may  be  ruptured  from  spontaneous  causes,  as  in  ulceration  from 
disease ;  but  sometimes  there  is  no  morbid  cause  apparent.  In  1828,  a  man, 
set.  34,  was  brought  into  hospital,  complaining  of  severe  pain  in  the 
abdomen.  Ten  hours  afterwards  he  was  seized  with  violent  vomiting, 
the  pain  and  the  vomiting  ceased,  and  he  died  in  five  hours  more.  The 
posterior  surface  of  the  stomach  was  found  lacerated  to  the  extent  of  three 
inches,  and  its  contents  had  escaped  through  the  aperture  :  the  mucous 
membrane  was  reddened,  but  there  was  no  thickening,  ulceration,  or  any 
apparent  disease.  ('  Med.  Gaz.,'  vol.  2,  p.  182 ;  also  '  Dub.  Med.  Jour.,' 
May,  1845  ;  and  '  Ed.  Med.  and  Surg.  Jour.,'  Oct.,  1845,  p.  522.)  In  a 
similar  boy,  sot.  10,  had  great  pain  in  the  abdomen,  which  was  much 

swollen,  and  he  died  in  a  few  hours,  in  a  state  of  collapse.  After  death, 
the  cardiac  extremity  of  the  stomach,  which  was  softened,  but  not  other- 
wise diseased,  was  found  ruptured.  ('  Lancet,'  Jan.  3, 1846,  p.  15.)  A  man, 
set.  30,  labouring  under  intermittent  fever,  died  suddenly,  after  having  been 
•to  the  water-closet.  On  inspec- 
tion, the  stomach  was  found 
ruptured  on  its  anterior  sur- 
face, to  the  extent  of  about  two 
inches,  and  the  contents  had  es- 
caped into  the  abdomen.  There 
was  no  softening  or  morbid 
change  in  the  coats,  with  the  ex- 
ception that  the  mucous  mem- 
brane was  dotted  with  redness 
for  a  slight  distance  around  the 
aperture.  ('  Phil.  Med.  Exam.,' 
Nov.,  1845,  p.  695.)  A  case  oc- 
curred in  which  the  stomach 
was  ruptured  at  its  pyloric 
•end.  The  spleen  was  also  rup- 
tured by  the  same  accident — a 
fall  of  about  twenty  feet.  The 
man  died  in  about  fourteen 
hours,  evidently  from  internal 
hsemorrhage.  The  rupture  was 
about  five  inches  in  length,  and 
extended  from  the  pyloric  end 
of  the  stomach  into  the  duo- 
denum. ('Amer.  Jour.  Med. 
Sci.,'  Oct.,  1870,  p.  575.)  A  re- 
markable feature  of  this  case 

was  that  there  was  no  indica-    „,  w..,,,,,,,.  „„„,„,  „f 
tion  of  bruise  or  other  external  duodenum. 

injury.  Such  an  injury  is  not  inconsistent  with  the  power  of  locomotion, 
.although  it  maybe  doubted  whether  in  the  case  reported  the  large  rent  in  the 


Fig.  134. 


Vertical  and  longitudinal  section  of  the  stomach  and 
duodenum  (Wilson). 

1.  GSsophagus  or  gullet. 

2.  Cardiac  orifice  of  the  sto- 

mach. 


3.  Cardiac  or  greater  end. 

4.  Pyloric  or  lesser  end. 

5.  Lesser  curvature. 

6.  Greater  curvature. 

8.  Ruga;  (folds)  of  the  sto- 

mach formed  by  the 
mucous  membrane ; 
their  longitudinal  di- 
rection is  shown. 

9.  Pylorus. 


11.  Descending   portion  of 
duodenum. 

12.  Ducts  of  the  pancreas 

and  liver. 

14.  Transverse    portion  of 

duodenum. 

15.  Commencement  of  jeju- 

num. The  transverse 
stria;  or  folds  in  the 
interior  of  the  duo- 
denum and  jejunum 
represent  the  valvulse 
conniventes. 
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Fig.  135. 


stomach  took  place  until  just  before  death.  ('  Brit.  Med.  Jour.,'  1870,  II.  p. 
61 7.)  It  is  obvious  that,  in  alleged  lacerations  from  violence,  this  liability  to 

spontaneous  rupture  must  not  be  for- 
gotten. Penetrating  wounds  of  the 
stomach  generally  prove  rapidly  mortal ; 
but  they  seldom  form  a  subject  for 
medico-legal  investigation.  A  case  was 
tried  at  the  Norwich  Assizes  in  1832,  in 
which  a  man  was  charged  with  the  murder 
of  his  wife,  by  throwing  at  her  a  red-hot 
poker.  The  weapon  completely  perforated 
her  stomach,  and  the  woman  died  in  six 
hours. 

The  illustration,  fig.  135,  represents 
the  stomach,  and  the  small  and  large  in- 
testines. The  stomach  is  seen  in  section, 
with  its  cavity  laid  open.  a.  The  stomach, 
with  its  cavity  seen  in  section,  b.  The 
oesophagus,  or  gullet,  opening  into  c,  the 
cardiac,  or  larger  end  of  the  stomach  (on 
the  left  of  the  body),  d.  The  pyloric,  in- 
testinal, or  right  end  of  the  stomach,  e. 
The  situation  of  the  pylorus,  or  valve 
which  separates  the  cavity  of  the  stomach 
from  that  of  the  intestines.  /.  The 
duodenum,  or  first  portion  of  the  small 
intestines,  seen  in  section,  g.  The  con- 
volutions of  the  jejunum,  or  second  portion 
of  the  small  intestines,  h.  The  con- 
volutions of  the  ileum,  or  the  third  and 
lowest  portion  of  the  small  intestines. 
i.  The  caecum,  or  blind-bowel,  the  first 
portion  of  the  large  intestines.  J:.  The  vermiform  appendix  of  the  caecum. 
I  m  n.  The  ascending,  transvei'se,  and  descending  colon,  or  second  portion 

of  the  large  intestines,  o.  The 
sigmoid  flexure  of  the  descend- 
ing colon,  p.  The  rectum,  or 
lower  bowel,  the  third  and  last 
portion  of  the  large  intestines. 

Fig.  136  represents,  in  out- 
line, the  stomach  and  duode- 
num, with  the  liver,  spleen, 
and  pancreas.  1.  The  liver, 
of  which  the  under  surface  is 
here  seen,  is  raised  and  turned 
back,  so  as  to  expose  the  other 
viscera  covered  by  it.  It  is. 
divided  into  two  unequal  parts 
by  a  longitudinal  fissure — seen 
in  the  upper  margin — the  right 
or  large  lobe  being  on  the  left 
of  the  engraving,  and  the  left 
or  small  lobe  being  on  the 
right.  2.  The  transverse  fissure 
of  the  liver.  3.  The  gall-bladder,  of  a  pyriform  shape,  of  which  the  neck 
is  towards  the  centre  of  the  liver  and  the  thickest  part  or  fundus  is  towards- 


The  stomach,  in  connection  with  *he  small 
and  large  intestines. 


Fig.  13G. 


The  liver,  stomach,  and  duodenum,  in  their  relative  position 
with  the  pancreas  and  spleen. 
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the  anterior  margin.  4.  Eepresents  the  stomach.  5.  The  entrance  of  the 
gullet  or  oesophagus — the  cardiac  opening ;  and  6.  The  situation  of  the 
pylorus,  or  intestinal  opening.  7,  8.  The  duodenum,  or  first  part  of 
the  small  intestines,  in  its  descending  and  transverse  portions.  9.  The 
pancreas.    10.  The  spleen.    11  and  12.  The  aorta. 

Ruptures  of  the  bladder. — This  injury  is  frequently  the  result  of  blows 
on  the  lower  part  of  the  abdomen.  The  principal  questions  in  reference 
to  the  accident  are  : — Was  the  rupture  the  result  of  wilful  violence,  or 
of  an  accidental  fall  ? — or,  Did  it  proceed  from  spontaneous  caiises,  as 
from  over-distension  ?  The  spot  in  which  rupture  commonly  takes  place 
is  in  the  upper  and  back  part,  where  the  bladder  is  covered  by  the 
peritoneum.  The  aperture  is  sometimes  large,  at  others  small ;  but  the 
effect  is  that  the  urine  is  effused,  and  death  takes  place  sooner  or  later 
from  inflammation.  Ruptures,  when  attended  with  extravasation  of 
urine  into  the  peritoneal  cavity,  are  almost  uniformly  fatal ;  but  if  the 
rupture  occurs  in  the  under  part  of  the  bladder,  and  the  urine  finds  its 
way  into  the  cellular  tissue,  the  medical  opinion  is  not  so  unfavourable. 
Syme  has  reported  a  case  of  recovery  under  these  circumstances.  ('  Surg. 
Contributions,'  p.  332.)  Some  observers  have  even  met  with  cases  of 
recovery  where  it  was  asserted  that  the  peritoneum  was  involved  in  the- 
rupture.  A  case  of  this  description  was  reported  ('  Lancet,'  Nov.,  1843)  ;. 
and  another  in  which  the  patient,  while  his  bladder  was  full,  struck  the 
lower  part  of  his  abdomen  against  a  post.  He  fell,  but  was  afterwards 
able  to  reach  his  home  with  some  difficulty,  at  a  distance  of  one  hundred 
yards.  He  suffered  under  all  the  usual  symptoms,  and  in  eighteen  hours 
peritonitis  appeared.  This  was  subdued,  but  again  supervened,  apparently 
from  rupture  of  the  adhesions.  In  two  months,  however,  the  patient  had 
wholly  recovered.  ('  Lancet,'  July  25,  1846,  p.  112.)  Another  case  of 
recovery  from  this  injury  is  reported.  ('  Amer.  Jour.  Med.  Sci.,'  Oct.,. 
1872,  p.  579.) 

The  usual  period  at  which  death  occurs  from  this  accident  is  in  from 
three  to  seven  days ;  but  in  one  case  the  person  did  not  die  until  the 
fifteenth  day.  The  cause  of  death  is  obviously  peritoneal  inflammation ;: 
but  a  person  may  die  suddenly  from  this  injury  as  a  result  of  shock. 
('  Assoc.  Jour.,'  Jan.  28,  1853,  p.  88.)  A  man,  while  struggling  with 
another,  received  a  severe  kick  on  the  lower  part  of  the  abdomen.  He 
fell  backwards,  and  died  immediately.  On  inspection,  the  brain  was  con- 
gested, but  otherwise  healthy ;  the  heart  was  free  from  disease,  but  much 
distended  with  black  coagulated  blood.  The  bladder  presented,  on  the 
left  side  of  the  body,  a  rent  of  about  two  inches  ;  but  this  organ  was  in 
other  respects  healthy,  as  well  as  the  urethra.  There  was  some  bloody 
effusion  in  the  cellular  tissue.  The  peritoneum  and  viscera  of  the  abdomen 
were  uninjured.    There  were  no  marks  of  violence  on  the  body. 

When  these  ruptures  are  produced  by  blows,  they  are  rarely  accom- 
panied by  marks  of  ecchymosis,  or  of  injury  to  the  skin.  Thus,  thent 
there  may  be  no  means  of  distinguishing,  by  external  examination, 
whether  a  rupture  was  really  due  to  violence  or  to  spontaneous  causes. 
During  a  quarrel  one  man  struck  another  a  severe  blow  on  the  lower 
part  of  the  abdomen.  The  latter  was  carried  home,  confined  to  his  bed,, 
and  died  in  seven  days.  There  were  only  a  few  superficial  excoriations  on 
the  skin  of  the  abdomen.  The  bladder  was  found  ruptured  to  the  extent 
of  two  inches  in  its  upper  and  back  part ;  it  was  highly  inflamed. 
Throughout  the  abdomen  there  were  the  marks  of  general  peritoneal 
inflammation,  of  which  the  man  had  died.  There  was  a  sanguineous 
fluid  effused,  exhaling  a  strong  ammoniacal  odour.  ('  Ann.  d'Hyg.,'  1836,. 
207.)     Some  doubt  was  thrown  on  the  correctness  of  the  medical 
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opinion,  that  the  rupture  had  been  caused  by  a  blow,  because  there  was 
no  ecchymosis  or  other  mark  indicative  of  a  severe  blow  over  the  region  of 
the  bladder.  The  witnesses  properly  answered,  that  ruptures  of  the  viscera 
of  the  abdomen  from  violence  were  not  necessarily  attended  with  the 
marks  of  violence  found  in  injuries  to  other  parts,  owing  to  the 
yielding  and  elastic  nature  of  the  parietes.  One  of  them  mentioned  a 
■case  that  had  occurred  to  him,  where  a  soldier  had  received  in  the 
abdomen  a  kick  from  a  horse,  which  had  ruptured  the  small  intestines, 
and  caused  death;  but  there  "was  not  the  slightest  trace  of  violence 
externally. 

In  another  case  (Beg.  v.  Eccles,  Lancaster  Lent  Ass.,  1836),  the 
prisoner,  who  was  half-intoxicated,  met  the  deceased  on  the  high-road, 
and  without  receiving  any  provocation  gave  him  a  violent  kick  on  the 
lower  part  of  his  abdomen.  The  deceased  turned  sick  ;  he  attempted  to 
pass  his  urine,  but  could  not ;  he  was  conveyed  home,  and  died  from 
peritonitis  in  five  days.  There  was  no  ecchymosis,  or  other  injury  to  the 
skin  indicative  of  external  violence ;  but  the  bladder  was  found  ruptured, 
and  the  contents  extravasated.  The  rupture  was  attributed  to  the  blow 
inflicted  by  the  prisoner.  In  the  defence,  it  was  urged  that  as  there  was  no 
mark  of  a  blow,  the  rupture  might  have  occurred  spontaneously  from 
simple  over-distension.  The  judge  observed  that  if  the  rupture  was 
thus  occasioned,  it  was  extraordinary  that  it  should  have  happened 
immediately  after  a  violent  blow  had  been  struck  on  the  part.  The  dis- 
sension of  the  organ  might,  however,  have  rendered  the  blow  more 
dangerous  than  it  otherwise  would  have  been.  The  prisoner  was  convicted. 

As  an  attempt  may  be  made,  in  cases  in  which  death  has  resulted 
from  this  injury,  to  refer  rupture  of  this  organ  to  natural  causes,  it  may 
be  observed  that  this  is  an  unusual  occurrence  ;  a  rupture  is  almost 
■always  the  result  of  violence  directly  applied  to  the  part,  while  the  organ 
is  in  a  distended  state.  A  spontaneous  rupture  may,  however,  occur:  1. 
When  there  is  paralysis,  with  a  want  of  power  to  expel  tbe  urine.  2. 
When  the  bladder  is  ulcerated,  or  otherwise  diseased.  3.  When  there  is 
an  obstruction  in  the  urethra  from  stricture  or  other  causes.  For  a  fatal 
oase  of  rupture  of  the  bladder  arising  from  obstruction  as  a  result  of 
disease,  see  '  Med.  Times  and  Gaz.,'  Dec.  13,  1856,  p.  590.  The  causes  of 
spontaneous  rupture  are  recognizable  by  ascertaining  the  previous  con- 
dition of  the  deceased,  or  examining  the  bladder  and  urethra  after 
death.  If  a  man  were  in  good  health  prior  to  being  struck ;  if  he 
suddenly  felt  intense  pain,  could  not  pass  his  urine  afterwards,  and  died 
from  an  attack  of  peritonitis  in  five  or  six  days  ;  if,  after  death,  the 
bladder  was  found  lacerated,  but  this  organ  and  the  urethra  were  other- 
wise in  a  healthy  condition,  there  can  be  no  doubt  that  the  blow  must 
have  been  the  sole  cause  of  rupture  and  death.  A  diseased  state  of  the 
bladder  might  probably  diminish  the  responsibility  of  an  accused  person 
for  the  consequences  ;  therefore  the  state  of  this  organ  should  be  closely 
looked  to  on  these  occasions.  From  the  case  mentioned  above,  it  might 
be  inferred,  that  the  fact  of  the  bladder  being  distended  at  the  time  of  the 
blow,  would  be  held  an  extenuating  circumstance  ;  but  we  can  hardly 
•suppose  that  such  would  be  the  deliberate  opinion  of  our  judges.  (See 
p.  701.)  The  fact  is,  this  most  serious  injury  is  never  liable  to  occur 
from  violence,  except  when  the  bladder  is  distended.  If  a  pregnant 
woman  be  killed  by  a  blow  on  the  abdomen,  which  causes  rupture  of  the 
uterus,  the  act  cannot  be  regarded  as  admitting  of  mitigation  because  the 
uterus  in  only  occasionally  in  this  distended  state. 

Thebladder  ruptured  by  an  accidental  fall. — The  following  case  shows 
'that  this  accident  may  readily  occur.   A  woman,  set.  26,  fell  forwards  over 
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the  edge  of  a  tub,  and  fainted  immediately.  On  recovering'  herself,  she 
complained  of  intense  pain  in  the  abdomen,  with  inability  to  pass  the 
urine.  Peritonitis  came  on,  and  she  died  in  a  week.  On  inspection,  a 
small  aperture  was  found  in  the  upper  part  of  the  bladder  ;  the  peritoneum 
was  extensively  inflamed  owing  to  the  urine  which  had  become  effused. 
The  ruptured  surfaces  had  become  partly  glued  together.  ('  Ed.  Med. 
and  Surg.  Jour.,'  Oct.,  1836.)  Rupture  of  the  bladder  may  take  place 
from  an  accidental  fall,  and  cause  death  without  necessarily  laying  open 
the  peritoneal  cavity.  For  two  cases  of  this  kind  see  '  Med.  Gaz.,'  vol.  36r 
p.  621.  The  patients  were  sailors  who  fell  from  their  hammocks  while  in 
a  state  of  intoxication.  The  usual  symptoms  followed  ;  one  died  in  five,, 
and  the  other  in  eight  days,  from  peritonitis  ;  and  after  death  it  was 
found,  in  one  instance  at  least,  that  the  bladder  had  been  ruptured  in  the 
usual  situation,  but  the  peritoneum  was  entire,  although  in  a  state  of 
intense  inflammation.  Another  case  of  this  kind,  which  was  the  subject  of 
a  trial  (Beg.  v.  Dixon,  Durham  Lent  Ass.,  1846).  The  prisoner  kicked  the 
deceased  in  the  pubic  region  from  behind.  The  man  died  from  peri- 
tonitis in  thirty-five  hours.  On  inspection,  the  bladder  was  found 
ruptured  near  its  neck  for  about  half  an  inch,  immediately  above  and  to 
the  left  of  the  prostate  gland.  The  urine  was  extravasated  in  the 
cellular  tissue  of  the  scrotum  :  but  although  there  was  extensive  inflam- 
mation, the  peritoneum  was  not  lacerated.  A  remarkable  case  is  reported, 
in  which  a  man  died  on  the  sixth  day  from  rupture  of  the  bladder ;  and, 
after  death,  although  the  peritoneum  was  lacerated,  and  the  cavity  of  the 
abdomen  was  filled  with  dark-coloured  urine,  there  was  no  sign  of 
peritoneal  inflammation.  ('Lancet,'  Dec.  19,  1846,  p.  660.)  This 
accident  is  liable  to  occur  in  women  during  parturition,  owing  to  the 
pressure  of  the  child's  head ;  an  occurrence  which  may  throw  a  charge  of 
malapraxis  on  the  medical  attendant.  He  is  expected  to  know  the  pro- 
bability of  such  an  accident  occurring,  and  to  guard  against  it,  if  neces- 
sary, by  the  use  of  the  catheter.  In  Beg.  v.  Balsoner  (Liverpool  Lent 
Ass.,  1838),  a  surgeon  was  tried  on  a  charge  of  this  kind.  It  is  important 
to  remember,  that  although  rupture  of  the  bladder  is  commonly  attended,, 
at  the  time  of  its  occurrence,  with  intense  pain,  sickness,  and  prostration, 
yet  persons  may  occasionally  retain  the  power  of  exerting  and  moving 
themselves  after  the  accident. 

In  punctured  and  incised  wounds  of  the  bladder,  the  urine  is  imme- 
diately extravasated,  but  in  gunshot  wounds  the  extravasation  does  not 
commonly  take  place  until  the  sloughs  have  separated.  Thus,  life  may  be 
protracted  longer  in  cases  of  gunshot  than  under  other  wounds  of  the 
bladder.  Barzellotti  relates  the  case  of  a  man,  shot  through  the  bladder 
in  a  duel,  who  did  not  die  until  the  twentieth  day  from  peritonitis  which 
supervened  on  the  extravasation.  ('  Questioni  di  Med.  Leg.,'  t.  3,  p.  174.) 
One  instance  of  a  person  recovering  from  a  gunshot  wound  perforating 
the  bladder  is  reported  in  the  '  Ed.  Med.  and  Surg.  Jour.,'  vol.  13,  p.  313. 
For  the  discovery  of  effused  liquids  or  blood,  in  wounds  and  other 
injuries  to  the  abdominal  viscera,  we  must  look  to  the  cavity  of  the  pelvis,, 
as  it  is  here  that,  for  obvious  reasons,  such  liquids  have  a  tendency  to 
collect. 

Wounds  of  the  genital  organs. — Wounds  of  these  organs,  whether  in  the 
male  or  female,  may  prove  fatal  to  life  by  excessive  haemorrhage.  Self- 
castration  or  mutilation  is  not  unfrequent  among  male  lunatics  and  idiots. 
The  practice  of  circumcision  on  infants  is  sometimes  followed  by  fatal 
results.  Schwartz  met  with  two  cases  of  boys  eight  days  old,  who  were 
submitted  to  this  rite,  and  both  died  of  phlegmonous  inflammation,  one 
five  days  and  the  other  twenty-five  days  after  the  operation  ('  Lancet/ 
1870,  II.  471.) 
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Incised,  lacerated,  or  even  contused  wounds  of  the  female  geriitals, 
may  prove  fatal  by  loss  of  blood,  not  from  the  wound  involving  any  large 
vessel,  but  from  the  numerous  small  vessels  which  are  divided.  Two 
women  were  in  this  way  murdered  in  Edinburgh  some  years  since.  The 
wounds  were  inflicted  by  razors,  and  the  women  bled  to  death.  (See 
"Watson,  '  On  Homicide,'  p.  104.)  This  crime  appears  to  have  been  at  one 
time  frequent  in  Scotland.  When  deeply  incised  wounds  are  inflicted 
upon  the  genital  organs  of  either  sex,  the  fact  of  their  existence  in  such 
a  situation  is  strongly  presumptive  of  wilful  and  deliberate  malice  on  the 
part  of  an  assailant.  Such  wounds  require  to  be  carefully  and  minutely 
examined ;  for  the  proof  of  this  kind  of  wound,  when  fatal,  may  be 
tantamount  to  a  proof  of  murder.  A  contused  wound  of  the  genitals  may 
cause  death  by  haemorrhage.  A  case  is  reported  in  which  a  woman,  in 
the  eighth  month  of  pregnancy,  fell  from  a  chair,  which  also  fell  with 
her.  There  was  haemorrhage,  and  she  died  in  a  quarter  of  an  hour.  The 
blood  had  flowed  from  a  wound  an  inch  and  a  half  long,  situated  between 
the  right  labium  and  the  urethra.  The  edges  appeared  to  be  cleanly 
divided,  and  the  wound  penetrated  into  the  cellular  tissue.  ('  Dub. 
Quart.  Jour.,'  1870.)  In  the  case  of  Beg.  v.  Ling  ('  Lancet,'  1870,  II.  268), 
the  medical  evidence  for  the  prosecution  went  to  show  that  a  wound  in 
the  vulva  of  a  female,  found  dead  from  haemorrhage,  had  been  produced 
by  a  stick  on  which  blood  and  hair  were  found.  A  medical  man  who 
appeared  for  the  defence  thought  that  a  varicose  vein  had  burst  and 
caused  the  bleeding,  and  that  the  injury  had  not  been  produced  by  the 
violent  use  of  a  stick.    The  jury  acquitted  the  prisoner. 

A  practitioner  may  be  sometimes  required  to  determine  whether  wounds 
affecting  the  female  organs  have  resulted  from  accident,  have  been  self- 
inflicted,  or  inflicted  by  others  with  homicidal  intention.   In  1842,  a  woman 
received  a  longitudinal  wound  in  the  genitals  on  the  left  side  by  a  cutting 
instrument,  to  the  extent  of  an  inch  and  a  half.     There  was  a  smaller 
wound  on  the  right  side.     The  accused  alleged  that  the  woman  had 
inflicted  the  injury  on  herself;  and  Baston,  on  being  required  to  state 
his  opinion  on  the  question  at  issue,  came  to  the  conclusion: — l.From 
the  regular  edges  of  the  wounds,  that  they  had  been  produced  by  a 
clean  cutting  instrument,  and  therefore  could  not  have  been  caused  by  a 
fall,  excepting  the  person  had  fallen  upon  some  sharply  cutting  projection. 
iJ.    If  the  woman  had  injured  herself  by  thrusting  a  knife  into  the  private 
parts,  the  situation  and  direction  of  the  wounds  would  have  been  dif- 
ferent.   There  was  a  want  of  proof  to  connect  the  prisoner  with  the  act, 
and  he  was  discharged.     This  is  an  improbable  situation  for  the  self- 
infliction  of  wounds  with  a  view  to  suicide.    Accidental  wounds  of  the 
genitals,  unless  all  the  circumstances  are  known,  may  sometimes  resemble 
those  produced  by  design.    A  girl,  sst.  6,  fell  from  a  tree  with  her  legs 
apart  upon  one  of  the  sharp-pointed  shoots  below,  about  half  an  inch  thick. 
This  entered  the  vagina,  and  passing  through  its  posterior  wall,  broke  off. 
A  woman  removed  the  wood  with  some  difficulty.    The  child  died  in 
twenty-eight  hours  from  peritonitis.    (' Lancet,' 1 871,  II.  74.)    Had  this 
child  been  found  dead  with  the  wood  in  her  body,  there  might  have  been 
some  difficulty  in  assigning  an  accidental  origin  to  such  an  injury.  (For 
remarks  on  wounds  of  the  male  genital  organs,  see  '  Ann.  d'Hyg.,'  1868,  2, 
110.    Toulmouche.)    Some  rules  which  have  been  elsewhere  given  (p.  522 
et  seq.)  may  enable  a  witness  to  form  an  opinion  when  a  question  of  this 
kind  is  involved  in  doubt.    (For  cases  in  which  such  wounds  were  homi- 
cidally inflicted  upon  males,  see  'Ann.  d'Hyg.,'  1848,  1,  443;  also  1865,  1, 
156  ;  and  for  a  case  which  led  to  a  trial  for  the  murder  of  a  woman,  see 
'  Med.  Gaz.,'  vol.  44,  p.  813.) 
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Contused  tvounds  on  the  female  genitals  sometimes  prove  fatal,  by  the 
laceration  of  parts  leading  to  great  loss  of  blood.  Several  trials  for  man- 
slaughter have  taken  place  in  which  this  was  proved  to  have  been  the 
•cause  of  death.  (Beg.  v.  Caivley,  Liverpool  Wint.  Ass.,  1847  ;  'Assoc.  Med. 
-Jour.,'  June  28,  1856,  p.  538.)  There  may  be  such  a  loss  of  blood  in 
these  cases  as  to  destroy  life,  although  no  large  blood-vessel  is  implicated 
in  the  injury.  A  contused  wound  on  the  vulva  may  occasionally  present 
an  ambiguous  appearance,  and  be  mistaken  for  an  incised  wound.  When 
the  soft  parts  of  the  body  are  struck  by  a  blow  or  kick,  if  there  is  a  bony 
surface  beneath,  a  longitudinal  rent  may  appear  as  a  result  of  the  force 
being  received  by  the  bone.  A  blow  "on  the  cranium  with  the  fist  produced 
in  one  instance  a  rent  which  was  at  first  mistaken  for  a  cut.  A  kick  on 
the  vulva,  or  a  fall  on  this  part,  may  produce  a  similar  injury,  and,  unless 
carefully  examined,  may  lead  to  the  inference  that  a  weapon  has  been  used 
for  its  production.  A  contused  wound  of  the  clitoris  proved  fatal. 
('  Lancet,'  Oct.  31,  1846,  p.  478.)  A  woman,  set.  36,  received  a  kick 
from  her  husband  in  the  lower  part  of  the  abdomen  while  she  was  in  a 
stooping  posture.  When  seen  in  about  three-quarters  of  an  hour,  she 
had  lost  from  three  to  four  pounds  of  blood.  She  was  sinking,  and 
•expired  a  few  minutes  afterwards.  On  inspection,  there  was  no  injury 
to  the  uterus  or  vagina ;  the  wound  was  situated  at  the  edge  of  the 
vulva,  extending  from  the  pubes  along  the  ramus  of  that  bone.  It  was 
about  an  inch  long  and  three-quarters  of  an  inch  deep.  The  left  crus 
clitoridis  was  crushed  throughout  its  length,  so  as  to  exhibit  its  cavernous 
structure.  Prom  this  the  fatal  bleeding  had  proceeded.  The  heart  and 
great  vessels  contained  no  blood.  The  bleeding  from  such  injuries  is 
always  likely  to  be  more  profuse,  but  is  not  always  fatal,  when  the 
woman  is  pregnant.  ('  Med.  Times,'  May  15,  1847,  p.  233.)  Some 
women  are  subject  to  frequent  discharges  of  blood  from  the  genital  organs 
from  natural  causes.  When  the  bleeding  immediately  follows  a  blow,  and 
the  woman  has  not  been  subject  to  such  a  discharge,  the  fair  presumption 
is  that  violence  was  the  cause ;  but  when  the  flow  of  blood  appears  only  a 
long  time  after  the  alleged  violence,  of  which  no  traces  can  be  seen,  it  is 
most  probably  due  to  natural  causes.  In  one  case  of  this  kind  there  was 
no  difficulty  in  giving  an  opinion  that  the  flow  of  blood  was  not  due  to 
violence. 

It  may  be  alleged  in  defence  that  the  injuries  found  on  the  body  were 
inflicted  after  death,  and  not  while  the  deceased  was  living.  Kicks  or 
blows  on  the  vulva,  if  they  destroy  life  at  all,  cause  death  by  copious 
effusion  of  blood.  Violence  to  this  part  after  death  would  not  produce  such 
an  effusion  as  would  account  for  death.  There  are  also  other  distinguishing 
characters  which  have  been  elsewhere  pointed  out  (see  p.  511).  A  case 
was  tried  in  Edinburgh,  in  which  this  defence  was  set  up  ;  but  Simpson 
was  enabled  to  say,  from  his  observation  of  the  effects  of  such  violence 
to  a  dead  body,  that  the  injuries  in  question  could  not  have  been  produced 
after  death. 
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CHAPTER  49. 

fractures — produced  by  a  blow  with  a  weapon  or  by  a  fall — occur  in 
the  aged — brittleness  of  the  bones — fracture  caused  by  slight 
muscular  exertion — in  the  living  and  dead  body — has  a  bone  ever 
been  fractured  ? — locomotion — dislocations  from  violence  or  natural 
causes — medical  opinions — actions  for  malapraxis. 

Fractures. 

Fractures  of  the  bones  have  some  important  bearings  in  relation  to 
medical  jurisprudence.  They  may  result  from  falls,  blows,  or  the  spon- 
taneous action  of  the  muscles. 

Causes. — Questions  are  sometimes  put  as  to  whether  a  particular 
fracture  was  caused  by  an  accidental  fall  or  a  blow ;  and  if  by  a  blow, 
whether  by  the  use  of  a  weapon  or  not.  It  is  obvious  that  the  answers 
must  be  regulated  by  the  circumstances  of  each  case.  In  examining  a 
fracture,  it  is  important  to  determine,  if  possible,  whether  a  weapon  has  or 
has  not  been  used,  and  this  may  be  sometimes  ascertained  by  the  state  of 
the  parts.  It  is  a  common  defence  on  these  occasions,  to  attribute  the 
fracture  to  an  accidental  fall.  Fractures  more  readily  occur  from  equal 
degrees  of  force  in  the  old  than  in  the  young,  and  in  the  young  rather 
than  in  the  adult ;  because  it  is  at  the  adult  period  of  life  that  the  bones 
possess  their  maximum  degree  of  firmness  and  solidity.  The  bones  of  aged 
persons  are  sometimes  very  brittle,  and  slight  violence  will  then  produce 
fracture.  This  has  been  regarded  as  an  extenuating  circumstance,  when 
the  fracture  produced  by  a  slight  blow  was  followed  by  death.  Certain 
diseases,  such  as  syphilis,  arthritis,  cancer,  scurvy,  and  rickets,  render 
bones  more  fragile ;  but  they  are  sometimes  preternaturally  brittle  in 
apparently  healthy  persons,  and  this  brittleness  appears  to  be  hereditary.. 
('  Dub.  Hosp.  Gaz.,'  Feb.,  1846,  p.  186.)  In  such  cases,  a  defence  might 
fairly  rest  upon  an  abnormal  condition  of  the  bones,  providing  the  violence 
producing  the  fracture  was  slight.  Several  trials  have  taken  place  in 
which  this  brittleness  of  the  bones  became  a  subject  of  inquiry.  In  a  case 
of  fractured  skull  leading  to  death  from  inflammation  of  the  brain,  it  was 
proved  that  the  bones  of  the  skull  were  occasionally  thin  and  brittle,  and 
this  led  to  a  mitigation  of  punishment.  (Reg.  v.  Kennedy,  Gloucester 
Wint.  Ass.,  1855.)  The  orbital  plate  of  the  frontal  bone  is  very  thin, 
and  it  may  be  fractured  by  a  blow  on  the  eye.  (Heg.  v.  Wilson,  Oxford 
Lent  Ass.,  1859.)  Death  was  here  caused  by  inflammation  of  the  brain  as 
the  result  of  such  a  fracture.  There  is  occasionally  another  condition  of 
the  skull,  namely,  a  congenital  depression  or  thinning  of  the  outer  table, 
which  may  be  mistaken  for  fracture.  In  Harnett  v.  Roberts  (Court  of- 
Exch.,  Nov.,  1867),  an  action  was  brought  for  injury  resulting  from 
an  assault  by  the  defendant.  It  appeared  from  the  evidence  that  the 
defendant  struck  the  plaintiff  two  violent  blows  on  the  head  with  the 
handle  of  his  umbrella.  It  was  alleged  that  this  had  caused  a  fracture 
of  the  skull,  and  had  produced  a  long  and  painful  illness.  Erichsen, 
and  Forbes  Winslow,  gave  evidence  for  the  plaintiff  to  the  effect  that  in 
their  judgment  the  skull  was  fractured,  the  brain  organically  injured,  and 
the  plaintiff's  recovery  rendered  practically  hopeless.  For  the  defence, 
Partridge,  Wood,  and  other  witnesses,  deposed  that  the  skull  was  not 
fractured — that  the  depression  supposed  to  indicate  the  fracture  was  con- 
genital and  not  the  result  of  a  blow  or  accident.  A  skull  with  a  natural 
depression  in  it  was  produced  and  shown  to  the  jury.  The  plaintiff's  head- 
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was  examined  in  court  by  Partridge.  He  could  feel  no  cicatrix  in  the 
alleged  seat  of  injury,  but  there  was  a  thickening  over  the  depression.  On 
this  evidence  the  jury  could  not  agree.  Even  if  there  had  been  a  cicatrix 
on  this  occasion,  this  would  not  have  proved  that  the  skull  had  been 
fractured.  The  injury  to  the  brain  might  well  have  been  a  result  of  the 
violence,  although  there  had  been  no  fracture. 

Spontaneous  Fractures. — In  a  case  in  which  there  is  no  appearance  of 
disease,  a  fracture  may  be  ascribed  to  spontaneous  causes.  Thus  bones  have 
been  fractured  by  moderate  muscular  exertion.  The  elbow  (olecranon), 
heel-bone  (os  calcis),  and  knee-pan  (patella),  are  particularly  exposed  to 
this  accident.  The  long  bones  are  seldom  the  subject  of  an  accident  of  this 
kind  ;  but  the  arm  (humerus)  in  a  healthy  man  has  been  broken  by  the 
simple  muscular  exertion  of  throwing  a  cricket-ball.  ('  Med.  Gaz.,'  vol.  16, 
p.  659.)  A  young  lady  fractured  the  neck  of  the  scapula  by  suddenly 
throwing  a  necklace  round  her  neck.  ('  Med.  Gaz.,'  Oct.,  1842.)  In  1858, 
a  man,  set.  40,  was  in  the  act  of  bowling  at  cricket,  when  on  delivering  the 
ball  he  and  some  bystanders  heard  distinctly  a  sharp  crack,  like  the  break- 
ing of  a  dry  piece  of  wood.  He  fell  to  the  ground  as  if  he  had  been  shot. 
The  thigh-bone  was  found  to  be  fractured,  evidently  from  muscular 
exertion  only.  In  1871,  while  a  strong  young  member  of  the  Scottish 
volunteers  was  in  the  act  of  '  putting '  a  sixteen-pound  shot,  making  at  the 
time  a  violent  effort,  he  felt  something  snap  in  his  arm  and  instantly  lost 
all  power  over  it.  It  was  found  on  examination  that  the  humerus  had  been 
broken  by  muscular  force.  No  person  can  meet  with  an  accident  of  this 
kind  without  being  instantly  conscious  of  it.  It  is  probable  that  in  these 
instances,  if  there  were  an  opportunity  of  examining  the  bone,  it  would  be 
found  to  have  undergone  some  change  in  its  composition,  which  had 
rendered  it  brittle.  A  case  of  spontaneous  fracture  of  the  femur  was 
brought  into  Guy's  Hospital,  in  1846.  A  healthy  man,  temperate,  ast.  33, 
was  in  the  act  of  placing  one  leg  over  the  other  to  look  at  the  sole 
of  his  foot,  when  he  heard  something  give  way,  and  the  right  leg  imme- 
diately hung  down.  It  was  found  that  the  right  thigh-bone  had  been 
transversely  fractured  at  the  junction  of  its  middle  with  the  lower  third. 
This  case  is  remarkable,  inasmuch  as  spontaneous  fractures  of  the  thigh- 
bones are  very  rare,  as  the  man  had  not  suffered  from  any  of  those 
diseases  which  cause  preternatural  fragility,  and  the  fracture  was  not 
caused  by  violent  muscular  exertion.  The  actual  condition  of  the  bone 
was  of  course  unknown  ;  but  it  healed  readily,  and  the  man  left  the 
hospital  at  the  usual  period.  In  fractures  arising  from  this  cause  there 
will  be  no  abrasion  of  the  skin,  nor  any  appearance  to  indicate  that  a  blow 
has  been  struck ;  while  the  marks  of  a  blow  would,  of  course,  remove  all 
idea  of  the  fracture  having  had  a  spontaneous  origin.  It  is  most  unusual 
that  the  ribs  should  be  fractured  from  muscular  exertion  ;  but  a  case 
occurred  which  shows  that  this  accident  may  readily  occur.  The  patient 
was  a  strong  healthy  labourer,  set.  45,  who,  slipping  while  walking,  only 
saved  his  footing  by  the  exertion  of  considerable  strength.  While  recover- 
ing his  balance  he  felt  a  sharp  pain  on  his  right  side,  which  was  aggra- 
vated by  inspiration  and  by  exertion,  so  that  he  reached  home  with 
difficulty.  On  examination,  a  tender  spot  of  about  half  a  hand's  breadth 
was  found  in  the  axillary  region  over  the  seventh  and  eighth  ribs.  Crepi- 
tation was  not  distinct,  and  emphysema  was  not  present.  As  the  pain 
occurred  so  suddenly,  and  was  limited  to  so  small  a  space,  it  was  supposed 
that  a  rupture  of  the  muscular  fibres  had  taken  place,  although  the  absence 
of  all  swelling  and  effusion,  as  well  as  of  any  depression  amidst  the  fibres,, 
rendered  this  not  very  probable.  Pleurisy  was  set  up,  and  the  patient  was 
■confined  to  bed  for  a  fortnight ;  when  all  traces  of  pain  had  left  the  part, 
vol.  r.  2  z 
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the  deposition  of  callus  (new  bone)  plainly  showed  that  there  had  been 
fractures  of  the  seventh  and  eighth  ribs.  ('  Archiv.  der  Heilk.,'  vol.  1, 
p.  473  ;  also  '  Med.  Times  and  Gaz.,'  1861,  I.  p.  450.) 

Fractures  are  not  dangerous  to  life,  unless,  when  of  a  compound  nature, 
they  occur  in  old  persons,  or  in  those  who  are  debilitated  by  disease  or 
dissipated  habits.  They  may  then  cause  death  by  irritative  fever,  erysipelas, 
gangrene,  tetanus,  pyasmia,  or  delirium  tremens  being  set  up. 

Fractures  in  the  living  and  dead  body. — It  is  not  always  easy  to  say 
whether  a  fracture  has  been  produced  before  or  after  death.  A  fracture  pro- 
duced shortly  after  death,  while  the  body  is  warm,  and  another  produced 
shortly  before  death,  will  present  similar  characters,  except  that  in  the 
former  case  there  might  be  less  blood  effused.  A  fracture  caused  ten  or 
twelve  hours  before  death  would  be  indicated  by  a  copious  effusion  of  blood 
into  the  surrounding  parts  and  between  the  fractured  edges  of  the  bones,  as 
well  as  by  laceration  of  the  muscles  ;  or  if  for  a  longer  period  before  death, 
there  may  be  the  marks  of  inflammation.  Fractures  caused  several  hours 
after  death  are  not  accompanied  by  an  effusion  of  blood.  A  medical  witness 
may  be  asked, — How  long  did  the  deceased  survive  after  receiving  the 
fracture  ?  This  is  a  question  which  can  be  decided  only  by  an  examination 
of  the  fractured  part.  Unless  the  person  has  survived  eighteen  or  twenty- 
four  hours,  there  are  commonly  no  appreciable  changes.  After  this  time, 
lymph  is  poured  out  from  the  surrounding  structures.  This  slowly  becomes 
hard  from  the  deposition  of  '  callus'  (new  bone).  In  the  process  of  time, 
the  callus  acquires  all  the  hardness  of  the  original  bone.  The  death  of 
a  person  may  take  place  during  these  changes,  and  a  medical  man  may 
then  have  to  state  the  period  at  which  the  fracture  probably  happened, 
in  order  to  connect  the  violence  with  the  act  of  a  particular  person. 
Unfortunately,  we  have  no  satisfactory  data,  if  we  except  the  extreme 
stages  of  this  process  of  repair,  upon  which  to  ground  an  opinion.  We 
can  say  whether  a  person  lived  for  a  long  or  a  short  time  after  receiving 
a  fracture,  but  to  specify  the  exact  time  is  clearly  impossible ;  since  this 
process  oil  restoration  in  bone  varies  according  to  age,  constitution,  and 
many  other  circumstances.  In  young  persons  bones  unite  rapidly,  in 
the  old  slowly ;  in  the  diseased  and  unhealthy  the  process  of  union  is 
slow,  and  sometimes  does  not  take  place  at  all.  In  those  who  are  at 
the  time  affected  with  a  mortal  disease  there  is  usually  no  attempt  at 
reparation.  (Astley  Cooper.)  According  to  Villerme,  the  callus  assumes 
a  cartilaginous  structure  in  from  sixteen  to  twenty-five  days  ;  and  it 
becomes  ossified  in  a  period  varying  from  three  weeks  to  three  months. 
It  requires,  however,  a  period  of  from  six  to  eight  months  for  the  callus  to 
acquire  all  the  hardness,  firmness,  and  power  of  resisting  shocks  possessed 
by  the  original  bone.  A  force  applied  to  a  recently  united  bone  will  break 
it  through  the  callus  or  bond  of  union,  while  after  the  period  stated  the 
bone  will  break  as  readily  through  any  other  part.  It  is  generally  assumed 
that  the  period  required  for  the  union  of  a  simple  fracture  in  a  healthy 
person,  is,  for  the  thigh-bone,  six  weeks ;  for  the  tibia  (leg),  five  weeks  ; 
for  the  humerus  (arm),  four  weeks;  and  for  the  ulna  and  radius  (fore- 
arm), three  weeks  ;  for  the  ribs,  about  the  same  period :  but  cases  have 
been  known  in  which  the  ribs  had  not  perfectly  united  in  two  months,  and 
in  some  fractures  of  the  other  bones  it  was  found  that  union  had  not  taken 
place  in  four  months.  In  a  case  which  occurred  to  Reid  (ante,  p.  672), 
a  fracture  of  the  tibia,  the  principal  bone  of  the  leg,  had  healed  in  thirty- 
one  days. 

Has  a  bone  ever  been  fractured  ? — This  question  is  sometimes  put  in 
reference  to  the  living  body.  It  is  well  known  that  a  bone  seldom  unites 
so  evenly  that  the  point  of  bony  union  is  not  indicated  by  a  node  or  pro- 
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jection.  Some  bones  are  so  exposed  as  to  be  well  placed  for  this  examina- 
tion, as  the  radius,  the  collar-bone,  and  tibia — these  being  but  little  covered 
with  skin  ;  in  others  the  detection  is  difficult.  It  is  impossible  for  us  to 
say  when  the  fracture  took  place ;  it  may  have  been  six  months  or  six 
years  before — as,  after  the  former  period,  the  bone  undergoes  no  perceptible 
change.  These  facts  are  of  importance  in  relation  to  the  dead  as  well  as 
•to  the  living ;  since  they  will  enable  us  to  answer  questions  respecting  the 
identity  of  skeletons  found  under  suspicious  circumstances  :  and  here 
medical  evidence  may  take  a  wider  range,  for  a  fracture  in  any  bone  may 
■be  discovered,  if  not  by  external  examination,  at  least  by  sawing  the  bone 
longitudinally  through  the  suspected  broken  part,  when,  should  the  sus- 
picion be  corect,  the  bony  shell  will  be  found  thicker  and  less  regular  in 
the  situation  of  the  united  fracture  than  in  the  other  parts.  So,  in  such 
cases,  it  will  be  easy  to  say  whether  a  fracture  is  recent  or  of  old  standing. 
(See  p.  160.) 

Locomotion. — With  respect  to  the  power  of  locomotion  after  a  fracture, 
it  may  be  observed,  that  when  the  injury  is  in  the  arm  or  in  the  ribs— 
unless  many  of  them  are  broken  or  the  fractures  are  on  both  sides — a 
person  may  be  able  to  move  about,  although  unfitted  for  struggling  or 
making  great  exertion.  Fractures  of  the  leg  generally  incapacitate 
persons  from  moving  except  to  short  distances.  See  case,  '  Ed.  Med.  and 
Surg.  Jour.,'  Oct.,  1836,  p.  252 ;  also  another  in  which  one  bone  of  the 
leg  was  fractured,  and  a  power  of  walking  some  miles  was  retained. 
('Amer.  Jour.  Med.  Sci.,'  Oct.,  1845,  p.  484.)  The  reader  will  find 
.additional  information  on  this  subject  in  the  'Ann.  d'Hyg-.,'  1839,  2,  241  ; 
1844,  2,  146  ;  and  in  Friedreich,  '  Ueber  die  Knochen  in  forens.  Bezieh.,' 
Ansbach,  1853. 

Dislocations. 

Dislocations  are  not  frequent  in  the  old  or  in  those  persons  whose  bones 
are  brittle.  They  rarely  form  a  subject  for  medico-legal  investigation.  A 
witness  is  liable  to  be  asked,  what  degree  of  force,  and  acting  in  which 
direction,  would  produce  a  dislocation — questions  not  difficult  to  answer. 
They  are  not  dangerous  to  life,  unless  of  a  compound  nature,  when  death 
may  take  place  from  secondary  causes.  A  dislocation  which  has  occurred 
in  the  living  body  may  be  known  after  death  by  a  laceration  of  the  soft 
parts  in  the  neighbourhood  of  the  joint,  and  by  the  copious  effusion  and 
coagulation  of  blood.  For  an  account  of  the  appearances  presented  by 
a  dislocation  of  the  shoulder  four  days  before  death,  see  '  Med.  Gaz.,'  vol.  31, 
p.  266.  If  of  old  standing,  a  dislocation  would  be  identified  by  the  cicatrices 
in  surrounding  structures.  Dislocations  may  occur  from  natural  causes, 
as  from  disease  and  destruction  of  the  ligaments  in  a  joint;  also  from 
violent  muscular  spasm  during-  an  epileptic  convulsion.  Dymock  met 
with  an  instance  of  dislocation  of  the  shoulder  forwards  during  puerperal 
convulsions.  ('Ed.  Med.  and  Surg.  Jour.,'  Ap.,  1843,  p.  382  ;  see  also 
'  Lancet,'  Ap.,  1845,  p.  440.)  A  power  of  locomotion  may  exist,  except 
when  the  injury  is  in  the  lower  limbs  :  but  it  has  been  observed  that,  for 
some  time  after  a  dislocation  of  the  hip-joint,  considerable  power  over  the 
limb  remains ;  it  is  only  after  a  few  hours  that  the  limb  becomes  fixed  in 
•  one  position.  Exertion  with  the  dislocated  member  is  in  all  cases  out  of 
the  question. 

Detection  of  fractures.  Malapraxis.— There  are  certain  fractures  of 
an  obscure  kind  which  closely  resemble  dislocations.  This  has  been 
pointed  out  by  Astley  Cooper,  in  relation  to  fractures  of  the  anatomical 
neck  of  the  humerus  (arm-bone).  ('Guy's  Hosp.  Rep.,'  1839,  p.  272.) 
This  accident  might  easily  be  mistaken  for  a  dislocation  of  the  shoulder. 
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('  Med.  Gaz.,'  vol.  36,  p.  38.)  In  attempting  to  reduce  the  bone,  the  head- 
continually  falls  back  into  the  axilla.  In  such  a  case  an  action  for  mala- 
praxis  might  be  brought  against  a  surgeon.  It  could  only  be  by  a  dissec- 
tion of  the  part  after  death  that  the  real  nature  of  the  case  would  be 
ascertained.  It  is  requisite,  therefore,  that  great  caution  should  be  nsed. 
in  giving  an  opinion.  The  same  observations  apply,  although  with  less- 
force,  to  fractures  of  the  neck  of  the  thigh-bone,  because  this  is  a  more 
common  accident.  It  is  well  known  that  fractures  and  dislocations,  when, 
cured,  are  often  attended  with  some  slight  deformity  of  the  limb,  or  with 
some  impairment  of  its  functions.  This  result  is  occasionally  inevitable 
under  the  best  treatment ;  but  it  is  commonly  set  down  as  a  sign  of  un- 
skilfulness  in  the  medical  attendant.  An  action  for  malapi'axis  is  insti- 
tuted, and  the  surgeon  is  sometimes  heavily  mulcted  for  a  result  which 
could  not  be  avoided. 


CHAPTER  50. 

GUNSHOT  WOUNDS — THEIR  DANGER — IN  THE  LIVING  AND  DEAD  BODY — WAS  THE 

PIECE  FIRED  NEAR  OR  FROM  A  DISTANCE  ?  EVIDENCE  FROM  SEVERAL  WOUNDS 

 THE  PROJECTILE  NOT   DISCOVERED  DEFLECTION    OF    BALLS — ACCIDENTAL, 

SUICIDAL,    AND    HOMICIDAL    WOUNDS — POSITION    OF  THE    WOUNDED  PERSON 

WHEN    SHOT  WOUNDS    FROM     SMALL-SHOT  WOUNDS    FROM     WADDING  AND 

GUNPOWDER  IDENTITY  FROM  THE  FLASH  OF  POWDER — EXAMINATION  OF  THE 

WEAPON. 

Gunshot  wounds  are  of  the  contused  kind,  but  they  differ  from  other 
wounds  in  the  fact  that  the  vitality  of  the  part  struck  by  the  projectile  is 
destroyed,  and  this  leads  ultimately  to  a  process  of  sloughing.  The  legal 
definition  of  a  wound  applies  here  as  in  other  cases,  so  that  in  order  to 
constitute  a  gunshot  wound  in  a  legal  sense,  the  cutis  or  true  skin,  must 
be  injured.  In  Beg.  v.  Mortlock  (Cambridge  Lent  Ass.,  1843),  the  surgeon, 
deposed  that  there  was  a  circular  wound  on  the  skin,  by  which  it  had  been 
deprived  of  its  cuticle,  but  the  true  skin  was  not  penetrated.  The  bullet 
had  struck  obliquely  at  a  considerable  angle  ;  had  it  been  otherwise,  it 
must  have  entered  the  abdomen.  The  judge  said  that,  as  the  true  skin 
was  not  penetrated,  there  was  no  wounding  within  the  meaning  of  the 
statute. 

Their  danger. — The  medico-legal  questions  which  arise  out  of  gunshot 
wounds,  are  similar  to  those  which  have  been  examined  in  relation  to  other 
wounds.  They  are  dangerous  to  life,  especially  when  they  penetrate  or 
traverse  any  of  the  great  cavities  of  the  body.  Death  may  take  place 
directly,  either  from  loss  of  blood  or  from  shock  ;  although  immediate  or 
copious  bleeding  is  not  a  common  character  of  these  injuries,  except  when, 
some  large  vessel  is  injured.  Death  from  shock  is  occasionally  witnessed. 
In  the  case  of  Daly,  who  was  killed  by  a  pistol  bullet,  it  was  found,  on 
inspection,  that  the  bullet  had  traversed  the  distended  stomach  at  the 
greater  end  from  behind  forwards.  The  two  apertures  were  about  the  size 
of  a  shilling,  and  the  edges  black.  There  was  but  little  blood  effused,  and 
the  other  viscera  were  uninjured.  The  deceased  died  in  a  few  seconds  after 
receiving  the  wound,  apparently  from  shock.  ('  Lancet,'  May,  1842.) 
Indirectly,  these  wounds  are  attended  with  much  danger ;  sloughing 
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generally  takes  place  uniformly  throughout  the  whole  of  the  parts  per- 
forated, and  inflammation  or  fatal  bleeding  may  cut  short  life.  If  the 
person  survives  the  first  effects,  he  may  die  at  almost  any  period  from 
suppurative  fever,  erysipelas,  gangrene,  or  from  the  results  of  operations 
■absolutely  required  for  his  treatment.  Gunshot  wounds  may  thus  destroy 
life  after  long  periods  of  time.  A  man  was  shot  in  the  right  loin.  He 
died  from  the  effects  of  the  wound  three  years  and  ten  months  after  the 
iinjury.  ('  Guy's  Hosp.  Rep.,'  1859,  p.  173.)  Marshal  Maison  died  in 
Paris  in  1840,  as  it  is  reported,  from  the  effects  of  a  gunshot  wound 
received  forty  years  before.  Instances  of  gunshot  wounds  proving  fatal 
after  a.  year  and  a  day  are  not  unfrequent,  and  they  show  the  incon- 
sistency of  limiting  the  legal  responsibility  of  an  assailant  by  the  period 
^at  which  death  takes  place.  (See  p.  ,621.)  In  gunshot  wounds  of  a 
severe  kind,  the  first  symptoms  by  no  means  indicate  the  degree  of 
.mischief.  In  the  case  of  Mr.  Drummond,  who  was  shot  by  M'Naughten,  in 
1843,  the  symptoms  were  in  the  first  instance  so  slight  that  the  bullet  was 
supposed  not  to  have  penetrated  the  cavity  of  the  abdomen,  but  to  have 
coursed  round  the  skin.  Death  took  place  in  a  few  days,  and  it  was  then 
found  that  the  bullet  had  completely  traversed  the  abdomen,  perforating 
■the  diaphragm.  Army-surgeons  have  also  remarked  that  slight  wounds  of 
Jthe  coverings  of  the  abdomen  are  often  insidiously  attended  with  deep- 
seated  injury.  (See  cases, '  Med.  Gaz.,'  vol.  24,  p.  850.)  It  is  not  easy  to 
•mistake  a  gunshot  wound  for  any  other  injury.  If  the  circumstances 
under  which  it  is  produced  do  not  satisfactorily  account  for  its  origin,  a 
simple  examination  will  generally  suffice  to  show  its  true  nature.  Some- 
times the  projectile,  or  part  of  the  dress,  is  found  lodged  in  the  wound.  A 
perforating  wound  of  the  skull,  inflicted  with  a  red-hot  poker,  produced  in 
the  bones  a  small  sharply-defined  circular  opening  nearly  half  an  inch  in 
diameter.  It  bore  a  close  resemblance  to  a  bullet  wound.  The  absence  of 
a  bullet  showed  that  it  had  not  been  produced  by  any  projectile.  ('  Med. 
'Gaz.,'  vol.  44,  p.  767.) 

In  the  living  and  dead  body. — A  medical  witness  may  be  asked  whether 
;the  wound  was  inflicted  before  or  after  death.  It  is  by  no  means  easy  to 
answer  this  question,  unless  the  bullet  has  injured  some  vessel,  when  the 
effusion  of  blood,  and  the  formation  of  coagula,  will  indicate  that  the  person 
was  living  when  it  was  received.  If  a  gunshot  wound  has  been  produced 
in  a  dead  body,  no  blood  will  be  effused,  unless  the  bullet  strikes  a  large 
blood-vessel. 

Was  the  piece  fired  near  or  from  a  distance  ? — A  gunshot  wound  pro- 
duced by  the  muzzle  of  a  piece  being  placed  near  to  the  surface  of  the 
body,  has  the  following  characters  : — There  may  be  two  apertures,  the  one  of 
entrance  and  the  other  of  exit ;  but  it  sometimes  happens  that  the  bullet 
lodges  and  does  not  pass  out.  The  edges  of  the  aperture  of  entrance 
are  generally  lacerated,  and  appear  blackened,  as  if  they  had  been 
imrnt;  this  arises  from  the  flame  of  the  gunpowder  at  the  moment  of 
explosion.  The  skin  is  often  ecchymosed,  and  is  much  discoloured  by 
the  powder ;  the  clothes  covering  the  body  are  blackened  by  the  dis- 
charge, and  sometimes  ignited  by  the  flame.  If  the  muzzle  of  the  piece 
was  not  in  immediate  contact  with  the  part  struck,  the  wound  is  rounded ; 
"but  if  there  has  been  direct  contact,  the  skin,  besides  being  burnt,  is 
torn  and  much  lacerated  The  bleeding  is  usually  slight,  and  when  it 
■occurs  it  is  more  commonly  observed  from  the  orifice  of  exit  than  from 
that  of  entrance.  The  aperture  of  entrance  is  round  only  when  the 
bullet  strikes  point-blank,  or  nearly  so.  If  it  should  strike  obliquely, 
the  orifice  will  have  more  or  less  of  an  oval  or  valvular  form ;  and  by  an 
observation  of  this  kind  we  may  sometimes  determine  the  relative  position 
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of  the  assailant  with  respect  to  a  wounded  person.  Supposing  the  bullet 
to  have  been  fired  from  a  moderate  distance,  but  so  near  as  to  have 
sufficient  momentum  to  traverse  the  body,  then  the  appearance  of  the  wound 
will  be  different.  The  orifice  of  entrance  will  be  well  defined,  and  round, 
or  oval,  according  to  circumstances  ;  the  skin  slightly  depressed  ;  the  edges 
presenting  a  faintly  bruised  appearance ;  but  the  surrounding  parts  are 
neither  blackened  nor  burnt,  and  they  do  not  present  any  marks  of  bleeding. 
In  these  cases  the  orifice  of  exit  is  large,  irregular,  the  edges  somewhat 
everted,  and  the  skin  lacerated,  but  free  from  any  appearances  of  blackness 
or  burning  ;  it  is  generally  three  or  four  times  as  large  as  the  entrance- 
aperture.  This  is  not  universally  admitted.  ('  Ann.  d'Hyg.,'  1840, 1,  458.) 
In  Oct.,  1891,  a  patient  in  Guy's  Hospital  shot  himself  through  the  heart 
with  a  pistol,  and  died  immediately.  The  aperture  of  exit  was  smaller 
than  that  of  entrance.  The  orifice  of  entrance  is  generally  large  and 
irregular  when  the  bullet  strikes  near  the  extremity  of  its  range.  Under 
common  circumstances,  the  entrance-aperture  may  have  the  appearance  of 
being  smaller  than  the  projectile,  owing  to  the  elasticity  of  the  skin- 
('Ann.  d'Hyg.,'  1839,  2,  319.)  It  is  the  same  with  the  aperture  in  the 
dress,  when  this  is  formed  of  an  elastic  material.  According  to  Dupuy- 
tren,  the  hole  in  the  dress  is  always  smaller  than  that  made  by  a  bullet  in 
the  skin.  These  points  should  be  remembered  in  fitting  projectiles  to' 
wounds  which  they  are  supposed  to  have  produced. 

Useful  evidence  may  be  sometimes  obtained  by  a  careful  examination  of 
the  projectile,  which,  if  found,  should  be  preserved.  When  the  projectile 
cannot  be  found,  and  there  are  no  marks  of  burning,  or  other  signs  of  a 
near  wound  on  the  skin,  we  must  be  cautious  in  expressing  an  opinion.. 
In  the  case  of  Bex  v.  Howe  and  Wood  (Stafford  Lent  Ass.,  1813),  it  was 
proved  that  the  deceased  had  died  from  a  gunshot  wound  in  the  back. 
The  bullet  extracted  from  the  wound  was  found  to  have  been  discharged 
from  a  pistol  with  a  screw-barrel.  A  weapon  of  this  kind  was  found  on 
the  prisoner,  as  well  as  a  bullet  which  had  evidently  been  cast  in  the  same 
mould  as  that  taken  from  the  body  of  the  deceased.  (Wills's  '  Circ.  Evi- 
dence,' 246.)  On  these  occasions,  the  medical  attendant  should  either  keep 
possession  of  any  of  the  projectiles  which  he  may  remove  from  a  wound,  or 
deliver  them  only  into  the  hands  of  responsible  persons.  An  examination 
of  the  dress  alone  will  sometimes  enable  us  to  give  an  opinion  as  to  where 
the  bullet  had  passed  in,  and  to  form  a  judgment  of  the  direction  in  which 
the  shot  was  fired.  If  a  ball  strikes  at  a  moderate  distance,  the  aperture 
in  the  dress  where  it  enters  is  round,  and  the  margin  is  regularly  defined  ; 
but  the  aperture  by  which  it  passes  out  is  irregularly  torn.  In  one  case 
the  ball  traversed  the  left  arm :  it  had  taken  out  a  circular  piece  of  the 
coat,  shirt,  and  undershirt,  where  it  had  entered ;  but  it  produced  a 
large  irregular  opening  where  it  had  passed  out.  Sometimes  portions  of 
the  dress  are  carried  into  the  wound ;  or,  if  the  ball  is  nearly  spent,  the 
dress  is  elongated  like  a  pouch  into  the  wound.  By  putting  the  edges  of 
the  cloth  together  where  the  bullet  has  passed  in,  it  may  be  seen  whether 
any  of  the  cloth  has  been  carried  before  it.  The  holes  are  generally  ragged,, 
but  the  nearer  the  wounded  person  is  to  the  assailant,  the  more  perfect  is 
the  hole  in  the  dress — provided  the  piece  be  not  discharged  in  immediate 
contact.  The  bruised  and  dark  appearance  which  a  gunshot  wound  some- 
times presents,  even  when  the  piece  is  discharged  at  a  distance  from  the 
body,  has  led  to  the  supposition  that  this  effect  was  due  to  a  burn,  and 
that  the  bullet  burnt  the  parts  which  it  touched  ;  but  this  idea  is  exploded.. 
The  projectile  never  becomes  sufficiently  heated  to  acquire  the  least  power 
of  burning. 

The  question  whether  a  piece  was  fired  near  to,  or  at  a  distance  from,. 
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the  wounded  person,  may  be  of  some  importance,  either  on  a  charge  of 
homicide  or  of  alleged  suicide.  Two  persons  may  quarrel,  one  having  a 
loaded  weapon  in  his  hand,  which  he  may  allege  to  have  been  accidentally 
discharged,  and  to  have  killed  the  deceased.  A  tithe-collector  was  tried 
for  the  murder  of  a  man  by  shooting  him.  It  appeared  in  evidence  that 
the  prisoner,  while  on  duty,  was  attacked  by  the  deceased  and  two  of  his 
sons,  and  he  drew  a  pistol  to  intimidate  them.  He  was  dragged  off  his 
horse  by  these  persons,  and  during  the  scuffle,  it  is  supposed,  the  pistol 
was  discharged  accidentally  and  inflicted  a  wound  on  the  deceased,  of  which 
he  died  shortly  afterwards.  The  sons  of  the  deceased  swore  that  the 
prisoner  took  a  deliberate  aim,  and  fired  the  pistol  at  their  father  when  at 
some  distance ;  and  a  priest  deposed  that  such  was  the  dying  declaration 
of  the  deceased.  From  some  doubt  of  the  truth  of  this  story,  the  body* 
which  had  been  carelessly  inspected  in  the  first  instance,  was  disinterred. 
It  was  again  examined  by -a  surgeon,  who  was  enabled  to  swear  positively 
that  the  pistol  must  have  been  fired  close  to  the  body  of  the  deceased,  and 
not  at  a  distance,  since  there  were  the  marks  of  powder  and  burning  on 
the  wrist.  Hence  it  followed  that  the  pistol  had  not  been  discharged  at  a 
distance,  but  during  the  scuffle,  either  by  accident  or  in  self-defence.  The 
prisoner  was  acquitted,  and  the  parties  who  had  appeared  as  witnesses 
ag-ainst  him  were  convicted  of  perjury. 

In  the  case  of  Pearce,  who  was  tried  (C.  C.  C,  1840)  for  shooting 
at  his  wife,  it  appeared  from  the  medical  evidence  that  the  pistol  had 
been  fired  so  near  to  the  person  of  the  prosecutrix,  that  her  dress  was 
burnt  and  the  skin  blistered.    A  man  was  placed  as  sentry  in  a  position 
where  be  was  occasionally  fired  at  by  the  enemy.    The  man  was  one 
day  found  severely  wounded ;  the  calf  of  his  leg  was  greatly  torn,  the 
whole  charge  of  a  musket  having  passed  through  it.     He  attributed  the 
wound  to  a  shot  from  the  enemy :  but  from  the  skin  of  the  leg  having 
been  completely  blackened  by  charcoal,  it  was  clear  that  it  must  have  arisen 
from  the  discharge  of  his  own  musket.     He  had  inflicted  this  wound  upon 
himself  in  order  to  obtain  a  discharge  from  the  regiment.     Both  the 
dress  and  skin  of  a  person  who  has  received  a  gun  or  pistol  shot  wound 
should  be  closely  examined.    The  result  may  be,  that  the  statement  given 
of  the  mode  in  which  a  wound  was  received  will  be  entirely  disproved. 
The  case  of  Peytel  furnishes  an  illustration.     This  man  was  travelling  in 
a  carriage,  in  company  with  his  wife,  and  attended  by  a  man-servant.  The 
wife  and  the  man-servant  were  found  dead  on  the  road,  and  the  account 
given  by  Peytel  was,  that  the  servant  had  discharged  a  pistol  into  the 
carriage  and  shot  his  wife,  and  he  had  afterwards  pursued  and  killed  him. 
The  facts,  however,  were  so  suspicious  against  Peytel,  that  he  was  charged 
with  the  double  murder.   Prom  an  examination  of  the  body  of  the  wife,  it 
appeared  that  there  were  two  pistol-wounds  in  the  face,  which  had  most 
probably  been  produced  by  two  separate  pistols.   The  prisoner  alleged  that 
about  nine  o'clock  at  night,  when  it  was  dark,  he  desired  the  servant  to 
get  down  and  walk  in  order  to  relieve  the  horses.   Two  minutes  afterwards, 
some  man,  whom  he  found  to  be  the  servant,  approached  the  carriage-door, 
discharged  a  pistol  at  him,  and  wounded  his  wife  ;  but  the  evidence  showed 
that  two  weapons  must  have  been  used,  or  at  least  two  different  discharges 
made  by  a  person  sitting  very  near  to  the  deceased,  so  that  the  muzzles 
must  have  almost  touched  her  face — the  eye-lashes  and  skin  having  been 
much  burnt  by  the  powder.     These  facts,  together  with  other  strong  cir- 
cumstances against  him,  led  to  the  prisoner's  conviction.    Ollivier  con* 
sidered  that  the  deceased  might  have  been  shot  by  the  servant,  and  that 
the  two  wounds  might  have  been  produced  by  one  pistol  loaded  with  two 
bullets ;  also,  that  the  marks  of  burning  about  the  face  of  the  deceased 
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might  be  attributed  to  the  wadding,  and,  therefore,  they  afforded  no  proof 
that  the  muzzle  of  the  pistol  had,  at  the  time  of  its  discharge,  been  close  to 
her  person.  He  further  contended  that  the  deceased  had  not  died  from 
the  -wounds.  Notwithstanding  these  suggestions  the  prisoner  was  con- 
victed. ('  Ann.  d'Hyg.,'  1839,  2,  339 ;  1842,  1,  368.)  The  amount  or 
degree  to  which  the  clothes  and  body  of  a  person  may  be  burnt  by  the  near 
discharge  of  fire-arms  has  given  rise  to  a  medico-legal  inquiry.  A  fact  of 
this  kind  can  only  be  determined  by  the  circumstances  of  each  case.  •  ('  Ann. 
d'Hyg.,'  1860,  1,  125.) 

It  has  been  said  that  when  a  bullet  is  fired  near,  it  commonly  traverses 
the  body ;  and  therefore  it  has  been  rather  hastily  assumed  that,  -when 
there  is  only  one  external  wound,  and  the  bullet  has  lodged  in  the  body, 
this  is  a  proof  that  the  piece  has  been  fired  from  a  distance.  This  infer- 
ence is,  however,  erroneous.  A  bullet  may  be  fired  close  to  a  person  and 
yet  not  traverse  the  body.  Many  cases  might  be  cited  to  show  that,  in  the 
near  wounds  produced  by  suicides  and  murderers,  the  bullets  have  not 
always  traversed  the  body.  In  suicide,  when  the  piece  is  discharged  into 
the  mouth,  the  projectile  often  lodges  in  some  part  of  the  head. 

Evidence  from  several  tcounds. — When  several  wounds  are  found  on  a 
body,  can  we  determine  whether  they  were  produced  by  one  or  several 
different  discharges?  This  question  was  raised  in  PeyteVs  case  (p.  711), 
as  there  were  two  wounds  on  the  deceased,  and  the  prisoner  alleged  that 
the  servant  had  fired  but  one  pistol.  One  ball  may  sometimes  produce 
several  wounds  on  the  body ;  and  then  there  will  be  only  one  orifice  of 
entrance,  but,  owing  to  the  ball  occasionally  splitting  within  the  body, 
and  dividing  itself  into  three  or  four  pieces,  there  may  be  several  orifices 
of  exit.  This  splitting  of  a  ball  has  repeatedly  occurred  when  the  pro- 
jectile in  its  course  has  encountered  an  angular  surface,  or  a  projecting 
ridge  of  bone.  Dupuytren  met  with  an  instance,  in  which  a  ball,  after 
having  struck  the  ridge  of  the  bone  of  the  leg  (tibia),  divided  into  two 
parts,  which  traversed  the  calf  of  that  leg,  and  penetrated  into  the  calf  of 
the  opposite  leg.  Thus  no  fewer  than  five  wounds  were  produced  in  one 
instance  by  a  single  ball — three  of  entrance  and  two  of  exit.  A  similai- 
effect  was  observed  in  a  case  in  which  the  bullet  struck  the  parietal  bone 
of  the  head  and  divided  into  two  portions  : — one  passed  out  superficially 
through  the  skin,  the  other  penetrated  into  the  brain,  and  lodged  on  the 
tentorium.  This  fact  shows  that  the  discovery  of  an  exit-aperture  does 
not  always  prove  that  the  whole  of  a  projectile  has  passed  out — a  matter 
which  may  influence  a  medical  opinion  as  to  the  result. 

In  the  case  of  Mr.  Drummond,  who  was  shot  by  M'Naughten,  the  pistol 
was  discharged  close  to  the  back  of  the  deceased.  The  ball,  however,  had 
not  traversed  the  body,  but  had  lodged  beneath  the  skin  in  the  forepart  of 
the  abdomen.  In  the  case  of  Latham,  shot  by  Buranelli,  although  the 
pistol  was  discharged  close  to  the  deceased,  the  bullet  lodged  in  the  second 
vertebra  of  the  neck,  where  it  was  found  after  death.  It  is  then  out  of  the 
power  of  a  witness  to  say  from  the  mere  fact  of  a  bullet  lodging  or 
traversing,  whether  the  assassin  was  far  off  or  near  at  the  time  the  deceased 
was  wounded.  The  latter  point  may  be  sometimes  readily  determined  by 
the  marks  of  injury  and  burning  about  the  skin  and  dress.  When  a  gun  or 
pistol  is  discharged  at  the  distance  of  three  or  four  yards  from  the  person, 
it  will  not,  of  course,  produce  those  marks  of  blackening,  burning,  and 
bruising  on  the  skin  which  are  found  when  the  muzzle  is  within  a  few 
inches  of  the  body.  Such  a  wound  may  remove  a  suspicion  of  suicide,  and 
create  a  strong  presumption  of  homicide.  Lachese  found  that  in  firing  a 
gun  at  the  distance  of  four  feet,  the  skin  was  only  partially  blackened.  It 
would  be  very  important  in  a  case  of  this  kind  to  notice  the  direction  of 
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the  wound  as  well  as  the  relative  position  of  the  assailant  and  assailed, 
as  stated  by  witnesses  or  deduced  from  circumstances.  In  this  respect 
the  facts  connected  with  the  death  of  Charles  XII.  of  Sweden  are  of 
some  interest.  On  the  night  of  Dec.  11th,  1718,  the  king,  who  was 
besieging  the  fortress  of  Frederickshall,  during  an  examination  of  the 
works,  clambered  up  a  mound  facing  the  enemy's  batteries  and  within 
reach  of  their  fire.  There  were  with  him,  but  at  different  distances  from 
him,  several  noblemen.  Suddenly  the  king  gave  a  deep  sigh,  and  fell  dead 
on  the  parapet,  with  his  face  towards  the  fortress.  A  ball  had  struck  him 
on  the  right  temple,  traversed  the  brain  from  right  to  left,  and  forced  the 
left  eye  from  its  socket.  The  direction  of  the  wound  tended  clearly  to 
prove  that  the  king  was  not  struck  by  a  ball  from  the  battery  which  he 
was  facing,  but  that  this  had  come  from  his  right  hand.  Suspicion  fell 
upon  a  M.  Siquier,  who  was  at  that  time  in  attendance  on  the  king : 
whether  this  was  well  founded  or  not,  it  is  generally  supposed  the  king 
was  assassinated. 

The  projectile  not  discovered. — It  is  not  absolutely  necessary  for  the  con- 
A  iction  of  a  person  on  a  criminal  charge  of  maliciously  shooting  at  another, 
that  the  bullets  or  shot  should  be  produced,  or  that  they  should  even  have 
been  found  on  a  post-mortem  examination  of  the  body.  In  the  case  oiHeg. 
v.  Cottrell,  tried  in  1839,  the  deceased  was  seen  to  drop,  and  his  face  was 
covered  with  blood.  On  persons  going  up  to  him  he  was  found  dead.  The 
medical  evidence  established  that  there  was  a  gunshot  wound  in  the  left 
eye,  leading  to  the  brain,  and  that  this  had  caused  death.  The  shot  could 
not  be  found.  The  prisoner's  counsel  objected,  on  this  ground,  that  there 
was  no  proof  of  a  gunshot  wound  having  been  inflicted  ;  but  the  judge  held 
that  the  circumstances  were  sufficient  to  warrant  the  jury  in  inferring  that 
the  deceased  had  been  struck  by  some  substance  from  the  gun,  which  had 
■caused  his  death ;  and  it  was  not  necessary  to  prove  whether  this  had  been 
done  by  leaden  shot  or  pellets.  If,  however,  it  should  happen  that  no 
wound  was  produced  by  the  discharge,  there  would  be  a  want  of  evidence 
as  to  whether  the  piece  was  loaded  or  not.  This  subject  gave  rise  to  much 
discussion  in  the  case  of  Reg.  v.  Oxford,  in  1840.  By  this  case  it  seems  to 
have  been  decided  that  the  proof  of  a  piece  being  loaded  with  ball  or  shot 
is  not  necessary,  provided  the  prisoner  were  so  near  to  the  party  when  he 
fired  it,  that  mischief  might  be  done  by  the  wadding  or  gunpowder  only. 
This  becomes  occasionally  a  medical  question. 

Was  the  piece  loaded  with  ball  ? — At  one  of  the  trials  which  took  place 
for  an  attempt  on  the  life  of  the  Queen,  it  was  asked  whether  it  were 
ipossible  to  determine  if  a  recently  discharged  gun  or  pistol  had  been 
loaded  with  ball  or  not.  It  is  impossible  to  give  an  answer  to  this 
question,  merely  by  an  examination  of  the  weapon.  The  report  is  said  to 
'be  louder,  and  sharper  in  the  case  of  a  piece  loaded  with  ball,  than  when 
it  is  charged  with  gunpowder  and  wadding  only.  If  a  piece  were  fired  in 
a  direction  so  that  the  projectile  met  with  any  hard  or  resisting  object, 
the  fact  of  a  bullet  having  been  used  would  be  proved,  if  not  by  the  dis- 
covery of  a  flattened  projectile,  by  the  trace  of  a  deep  leaden  mark  in  the 
situation  of  the  part  struck. 

Deflection  of  balls. — When  a  ball  traverses  the  body,  it  sometimes 
happens  that  the  two  apertures  are  opposite  to  each  other,  although  the 
ball  may  not  have  taken  a  rectilinear  course  between  them,  but  have  been 
variously  deflected  by  the  subjacent  soft  parts.  This  deflection  of  a  ball 
from  a  rectilinear  course  is  met  with  in  those  cases  in  which  it  strikes 
obliquely  a  curved  surface,  and  it  is  found  that  when  the  ball  enters  and 
does  not  pass  out,  its  course  is  often  circuitous,  so  that  it  is  not  always 
.easy  to  say  in  what  part  of  the  body  it  will  be  found.  In  1880,  the  author 
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saw  a  boy  who  had  received  a  gunshot  wound  in  the  upper  part  of  the- 
abdomen :  the  entrance-orifice  was  plainly  situated  there,  but  there  was 
an  opening  at  the  back,  nearly  diametrically  opposite,  out  of  which  the 
ball  had  passed,  so  that  it  conveyed  the  impression  that  the  ball  had  com- 
pletely travelled  the  abdominal  cavity.  There  was,  however,  no  sign  of 
collapse  or  depression,  nor  any  indication  of  serious  injury ;  and  Dupuy- 
tren  gave  an  opinion,  which  was  afterwards  verified,  that  the  ball  had  not 
penetrated,  but  had  been  deflected  beneath  the  skin,  and  had  taken  a 
circuitous  course  through  the  cellular  tissue  to  the  back.  Many  similar 
facts  are  recorded.  The  same  deflection  may  occur  even  when  the  piece 
is  discharged  close  to  the  body,  as  in  cases  of  suicide.  Abernethy  was 
called  to  examine  a  man,  who  had  shot  himself,  as  it  was  supposed,, 
through  the  head.  He  found  two  openings  in  the  scalp,  nearly  opposite 
to  each  other.  It  was  soon  perceived  that  the  ball  had  not  penetrated 
the  bone,  but  had  followed  the  curve  of  the  exterior  of  the  skull  to  its 
point  of  exit.  The  deflection  of  projectiles  may  occur  not  merely  when 
they  come  in  contact  with  bone,  but  when  they  meet  skin,  muscles, 
tendons,  or  membranes  ;  the  ball  then  takes  its  course  in  the  spaces  between 
these  different  structures.  A  ball  which  entered  at  the  ankle  has  been 
known  to  make  its  exit  at  the  knee  ;  and  another,  which  entered  at  the 
back  of  the  left  shoulder,  passed  down  on  the  inside  of  the  scapula,  and 
was  found  below  the  right  ear.  This  deflection  of  a  ball  by  slight  obstacles 
has  been  ascribed,  partly  to  the  obliquity  with  which  it  strikes,  and  partly 
to  the  rotary  motion  on  its  axis,  which  every  spherical  projectile  is  con- 
sidered to  have.  It  does  not  appear  to  be  much  connected  with  the 
degree  of  velocity,  for  the  same  deviation  has  been  found  to  occur  when 
the  bullet  was  fired  near  or  at  a  distance. 

If  we  can  at  any  time  discover  two  fixed  points  where  a  ball  has 
touched  a  building  without  being  deflected,  it  will  be  easy  to  determine- 
the  direction  from  which  the  piece  was  discharged.  An  illustration  of  this 
is  given  by  Watson.  The  case  occurred  at  Ayr,  in  1831,  Several  shots 
had  been  maliciously  fired  into  a  church.  Some  of  the  bullets  traversed 
a  window,  making  holes  in  the  glass,  and  struck  against  a  wall  on  the 
other  side  of  the  church — a  fact  plainly  indicated  by  the  marks  which 
they  left.  A  straight  line  carried  from  these  two  points  reached  a  window 
on  the  opposite  side  of  the  street,  from  which  it  was  afterwards  ascer- 
tained the  bullets  had  been  fii'ed.  In  a  case  tried  at  the  Kingston  Lent 
Assizes,  1862,  a  similar  piece  of  evidence  clearly  showed  that  a  gun  loaded 
with  a  bullet  had  been  maliciously  discharged  with  a  design  to  kill  one  of 
two  persons.  The  prosecutrix  and  her  mother  were  sitting  by  candle- 
light one  evening  near  a  window  in  their  house,  so  that  their  shadows 
were  projected  on  the  blind :  a  bullet  passed  through  the  window  and 
struck  the  wall  of  the  house  inside.  A  line  drawn  between  these  points 
was  about  half  an  inch  over  the  head  of  the  prosecutrix,  and  about  one 
inch  below  the  level  of  her  mother's  head.  Neither  was  hurt.  The 
prisoner  was  connected  with  the  act  by  his  having  been  seen  near  the  spot, 
and  by  a  variety  of  circumstances.  It  was  alleged  in  defence  that  the 
prisoner  had  gone  out  with  his  gun  in  the  evening  to  shoot  birds  with) 
bullets,  and  that  the  piece  had  been  discharged  by  some  accident.  The- 
judge  directed  the  jury  to  consider  with  what  intent  a  shot  could  have 
been  fired  so  as  to  come  within  half  an  inch  of  the  head  of  a  person.  The 
prisoner  was  convicted. 

Survival  after  Gunshot  wounds. — A  witness  may  be  asked, — When  was 
the  gunshot  wound  inflicted,  and  how  long  did  the  wounded  person  survive- 
after  receiving  it  ?  Like  other  wounds,  a  gunshot  wound  undergoes  no' 
change  for  eight  or  ten  hours  after  its  infliction.    Our  judgment  in.  refer- 
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ence  to  these  questions  may  be  assisted  by  observing  the  parts  whicb  are- 
involved,  although  we  cannot  always  infer  from  the  quantity  of  blood 
found  near  to  a  body,  that  the  bleeding  was  an  immediate  consequence 
of  the  wound,  or  that  the  whole  of  the  blood  was  effused  at  once.  We 
cannot,  then,  always  affirm  that  the  deceased  could  not  have  moved  or 
exerted  himself  in  some  degree  after  receiving  it.  The  exertion  thus 
made  subsequently  to  his  being  wounded  may  have  actually  caused  the 
fatal  bleeding. 

Suicidal  and  Homicidal  Gunshot  wounds. — When  it  is  doubtful  whether 
the  wound  was  the  result  of  suicide  or  homicide,  the  point  may  be  some- 
times determined  by  paying  attention  to  its  situation  and  direction. 
Suicidal  gunshot  wounds  are  almost  always  directed  to  a  vital  part — to 
the  heart  or  to  the  brain  :  they  possess  those  characters  which  belong  to 
wounds  inflicted  near  to  the  body.  The  skin  is  discoloured  or  burnt, 
the  wound  wide  and  lacerated,  the  hand  which  discharged  the  weapon 
often  blackened,  and  sometimes  still  grasping  the  pistol.  The  ball  may 
or  may  not  have  traversed,  as  this  will  depend  on  the  momentum  which 
it  derived  from  the  charge,  and  the  resistance  which  it  experienced. 
(See  Meg.  v.  Thomas,  Brecon  Lent  Ass.,  1845.)  The  situation  in  this 
instance  negatived  the  supposition  of  suicide.  Suicidal  gunshot  wounds 
are  seldom  situated  at  the  back  of  the  body ;  therefore  the  determination 
of  the  point  of  entrance,  if  the  ball  has  traversed,  is  of  some  importance. 
The  direction  of  these  wounds  is  probably  of  less  moment  than  their 
situation,  because  the  projectile  is  liable  to  be  deflected  in  the  body.  In 
a  duel,  one  of  the  parties,  a  tall  man,  was  killed  by  a  ball  which  was 
found  to  have  entered  below  the  right  shoulder,  and  to  have  taken  a 
direction  downwards.  In  consequence  of  this,  it  was  thought  that  he 
had  been  shot  unfairly  by  his  antagonist,  who  was  short  in  stature. 
Breschet  and  others  explained  the  suspicibus  course  of  the  wound  by 
assuming  that  the  ball  had  struck  the  under  part  of  the  clavicle,  and  had 
thence  probably  been  deflected  downwards.  This  question  excited  con- 
siderable interest  at  the  trial  of  a  Dr.  Smith  for  the  murder  of  a  William 
Macdonald  (High  Court  of  Just.,Edin.,  Ap.,  1854).  It  appeared  that  the 
deceased  was  found  dead  in  a  field  belonging  to  the  prisoner,  on  the 
morning  of  Nov.  20th.  The  body,  according  to  the  testimony  of  eye- 
witnesses, was  lying  at  full  length  on  its  left  side  in  a  ditch.  The  left 
arm  was  partly  beneath,  and  the  right  partly  across  the  body.  There 
was  a  blackened  wound  or  hole  in,  and  a  little  blood  on,  the  cheek.  A 
pistol  was  lying  on  the  ground,  according  to  one  witness,  about  four  feet 
from  the  head  of  the  deceased.  The  time  at  which  the  deceased  died 
was  fixed  with  tolerable  precision  at  twenty-five  minutes  before  eight 
o'clock  on  the  evening  of  Nov.  19th  ;  and  although  the  prisoner  was  not 
seen  near  the  spot,  there  was  evidence  that  he  had  made  an  appointment 
to  meet  the  deceased  that  evening,  and  the  testimony  of  many  witnesses 
showed  that  he  had  had  an  opportunity  of  being  on  the  spot  at  the  time 
when  the  discharge  of  a  pistol  was  heard.  The  defence  was,  that  this 
was  an  act  of  suicide.  The  pistol  eould  not  be  identified  as  belonging  to 
the  prisoner;  and  one  witness  for  the  defence  positively  swore  that,  six 
years  before,  he  had  sold  to  the  deceased  a  pistol  resembling  that  found 
near  his  body.  Upon  this  statement,  and  upon  the  failure  of  the  medical 
evidence  to  throw  any  light  upon  the  important  question  of  homicide  or 
suicide,  the  prisoner  was  discharged  on  a  verdict  of  Not  Proven.  ('  Med. 
Times  and  Gaz.,'  1854,  I.  pp.  411  and  522.) 

It  was  proved  by  two  medical  witnesses  that  the  deceased  had  died 
from  a  pistol-shot,  the  bullet  having  penetrated  the  brain.  From  the 
characters  of  the  wound,  one  witness  thought  that  the  muzzle  of  the 
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j»istol  when  discharged  must  have  been  within  from  three  to  twelve 
inches  of  the  face.  He  admitted  that,  as  an  act  of  suicide,  the  body 
might  have  assumed  the  position  in  which  it  was  found,  but  that  the 
probabilities  were  against  it.  The  other  witnesses  thought  that  the 
pistol  when  discharged  might  have  been  twelve  or  thirteen  inches  from 
the  face ;  and  although  a  person  standing  could,  in  his  opinion,  have 
.made  the  wound  that  appeared  on  the  cheek,  yet  a  suicide  would  pro- 
bably have  made  more  sure  of  his  aim,  by  selecting  another  position. 
The  only  information  regarding  the  wound  was,  that  it  was  in  the  right 
cheek,  below  the  malar  prominence ;  that  the  opening  was  blackened, 
and  the  nose  scorched  with  gunpowder.  It  appears  that  the  medical 
witnesses  did  not  see  the  body  until  after  the  lapse  of  two  days.  It  had 
in  fact  been  removed  from  the  spot,  washed,  dressed  in  grave-clothes, 
and  put  into  a  coffin,  before  they  saw  it.  ('  Med.  Times  and  Gaz.,' 
1854,  I.  p.  525.)  Thus  the  marks  of  gunpowder  on  one  of  the  hands, 
generally  found  in  suicide  by  pistols,  were  not  seen  here;  and  the 
removal  of  the  body  from  the  spot  placed  the  medical  men  in  a  difficulty, 
•since  they  could  base  their  opinion  only  on  the  statement  of  ignorant 
witnesses.  There  were  marks  of  blood  on  the  ground  ;  but  these,  it  was 
suggested,  might  have  been  accidentally  caused  during  the  removal  of  the 
body.  The  situation  of  the  wound,  i.e.  below  the  malar  prominence  in 
the  cheek,  is  rather  unusual  for  an  act  of  suicide,  but  it  was  such  as  a 
murderer  walking  by  the  side  of  the  deceased  could  have  easily  selected. 
The  distance  at  which  the  pistol  was  held  appears  to  have  been  greater 
than  we  usually  find  in  cases  of  suicide ;  for  had  it  been  close,  as  it  usually 
is  in  suicide,  there  would  have  been  marks  of  extensive  burning  and 
laceration  of  the  soft  parts  about  the  wound.  The  position  of  the  pistol 
with  respect  to  the  dead  body,  as  described  by  the  witnesses  who  found 
it,  is  inconsistent  with  the  supposition  that  deceased  had  thus  fallen 
.  accidentally  after  having  himself  discharged  the  pistol.  There  was  no 
motive  for  suicide,  and  no  reason  why,  had  suicide  been  contemplated,  the 

■  deceased  should  have  selected  the  prisoner's  field  for  perpetrating  the  act. 
The  deceased  had  been  seen  transacting  business  within  half  an  hour  of 
.the  time  at  which  he  must  have  died ;  and  it  was  stated  by  his  friends 
that  they  had  never  seen  him  with  a  gun  or  pistol  in  his  possession,  and 
had  never  known  him  to  use  fire-arms.  Every  fact  tended  to  prove  that 
this  was  an  act  of  homicide  and  not  of  suicide  :  further,  there  was  no 
mark  of  struggling  or  scuffling,  and  no  robbery  had  been  perpetrated. 
The  accused  had  the  motive,  means,  and  opportunity  of  committing  the 

■  crime,  but  there  were  no  circumstances  which  could  directly  connect  him 
with  it.  The  early  interference  with  the  body,  and  the  neglect  to  call  for 
a  medical  investigation,  probably  led  to  the  obliteration  of  parts  of  the 
evidence  which  would  have  clearly  satisfied  the  jury  that  this  could  not 
have  been  an  act  of  suicide. 

Accidental  gunshot  wounds  bear  the  characters  of  near  wounds  :  they 
..may  touch  vital  parts,  but,  if  the  body  has  not  been  disturbed,  the  pre- 
sence or  absence  of  design  in  the  infliction  of  a  wound  is  commonly  made 
apparent  by  the  relative  position  of  the  body  and  the  weapon.  They 
frequently  arise  from  persons  drawing  the  charges  of  guns  or  pistols  with 
the  muzzles  pointed  towards  them,  and  they  are  then  situated  in  front :  at 
other  times  they  are  produced  by  persons  pulling  towards  them  through  a 
hedge,  or  dragging  after  them,  a  loaded  gun.  In  the  latter  case  the  wound 
is  behind,  and  it  may  strongly  resemble  a  homicidal  wound,  although  the 
circumstances  under  which  the  body  is  found  generally  suffice  to  explain 
the  matter.  ('  Ann.  d'Hyg.,'  1860,  1,  443.)  In  the  following  case  of 
.attempted  suicide,  the  characters  of  the  wound  somewhat  resembled  those 
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which  are  commonly  imputed  to  homicide.  In  1844,  a  man  was  brought 
to  Guy's  Hospital,  with  a  large  ragged  gunshot  wound  on  the  right  side 
of  the  head,  behind  the  angle  of  the  jaw,  and  between  it  and  the  ear.  No 
slugs  or  bullet  could  be  found;  the  direction  was  from  behind  forwards 
and  from  above  downwards.  Accot'ding  to  this  man's  statement,  the 
pistol  missed  fire  three  times,  but  he  succeeded  in  discharging  it  into  his 
mouth  at  the  fourth  attempt.  He  lost  a  large  quantity  of  blood,  but  after 
some  time  he  walked  to  a  table  at  the  distance  of  five  yards,  reloaded  the 
pistol,  and  discharged  it  at  the  back  of  the  head  in  the  situation  described. 
Thus,  then,  there  were  in  this  case  two  wounds,  one  of  them  being 
apparently  homicidal  in  its  characters  ;  and  there  was  a  power  of  locomo- 
tion after  the  first  wound,  in  spite  of  great  loss  of  blood.  A  gunshot 
wound  in  the  mouth  or  temple  would  seldom  be  set  down  to  accident,  and 
yet  attempts  are  occasionally  made  to  ascribe  to  such  wounds  an  accidental 
origin.  The  admission  of  a  near  wound  in  the  temple  occurring  from 
accident,  must  depend  entirely  upon  the  circumstances  proved.  (See  Reg. 
v.  Tottenham,  Norwich  Lent  Ass.,  1845.) 

In  suicide  there  is  commonly  strong  evidence  of  design  ;  in  accident 
all  evidence  of  design  in  wanting.  Suicides  sometimes  make  use  of  un- 
usual weapons,  or  use  weapons  in  an  extraordinary  manner.  In  a  case 
that  was  brought  into  St.  Thomas'  Hospital,  a  young  man  employed,  for 
the  purpose  of  shooting  himself,  the  case  of  an  Italian  iron,  in  which  he 
had  filed  a  touch-hole.  He  used  a  marble  for  a  bullet,  and  discharged  the 
piece  into  his  mouth.  Guns  are  rarely  used  by  suicides,  and  when  they 
are  employed,  the  marks  of  design  are  commonly  evident :  thus  the  gun 
is  perhaps  found  to  have  been  discharged  by  a  piece  of  string  attached  to 
the  trigger  and  connected  with  the  deceased's  foot.  In  one  instance  a  man 
loaded  a  gun,  and  placed  the  stock  and  breech  in  a  grate.  He  then 
deliberately  lighted  a  fire  in  the  grate,  and  sat  opposite  to  the  muzzle. 
When  suicides  destroy  themselves  by  guns,  the  wounds  are  never  situated 
behind.  A  wound  in  the  back  from  a  gun,  indicates  either  accident  or 
homicide.  Important  medical  questions  sometimes  arise  out  of  a  case  of 
this  kind,  for  the  circumstances  under  which  a  dead  body  so  wounded  is 
found,  may  entirely  forbid  the  supposition  of  accident.  In  one  case  {Hex 
v.  Adams,  Berkshire  Ass.,  1836),  in  which  the  prisoner  was  charged  with 
the  murder  of  his  father,  the  gunshot  wound  which  had  caused  death  was- 
situated  at  the  back  of  the  head.  No  weapon  was  found  near;  hence 
there  could  be  no  doubt  that  this  was  an  act  of  murder.  The  prisoner 
was  acquitted,  since,  although  he  was  seen  running  from  the  spot  at  or 
about  the  time  of  the  murder,  another  gun  was  heard  to  be  discharged 
from  the  same  spot  about  an  hour  afterwards  ;  and  it  was  impossible,  from 
a  medical  examination  of  the  wound,  to  say  at  what  particular  time  it  had 
been  caused.  A  somewhat  similar  case  occurred  subsequently  (Reg.  v. 
Richards,  Warwick  Lent  Ass.,  1843).  The  deceased  was  found  dead, 
lying  on  his  back,  with  his  gun  placed  on  the  front  of  his  body,  reaching 
from  his  thigh  to  some  inches  above  his  head.  On  inspection,  it  was 
ascertained  that  death  had  been  caused  by  a  gunshot  wound  at  the  back 
of  the  right  ear.  Two  surgeons  gave  it  as  their  opinion,  that,  from  the 
position  of  the  wound,  the  body,  and  the  weapon,  death  could  not  have 
occurred  from  design  or  accident  on  the  part  of  the  deceased,  but  might 
have  taken  place  from  the  accident  of  another.  The  prisoner  was- 
acquitted,  as  there  was  insufficient  proof  to  connect  him  with  the  act. 

There  is  one  circumstance  to  be  noticed  in  reference  to  suicide  by  fire- 
arms. If  a  man  has  really  discharged  the  piece  at  himself,  whether  it  be  a 
gun  or  a  pistol,  the  injury  should  present  the  characters  of  a  near  wound 
— indicated  by  blackening  and  lividity  of  the  skin,  with  a  bruising  and 
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*  laceration  or  burning  of  the  soft  parts.  A  case  was  tried  (Beg.  v.  Wilson, 
Shrewsbury  Aut.  Ass.,  1870)  in  which  a  medical  student  was  charged 
with  shooting  at  his  father,  a  medical  man,  with  intent  to  murder  him. 
The  prosecutor  was  lying  asleep  on  a  sofa  in  the  evening,  when  he  was 
suddenly  awakened  by  a  report  of  fire-arms,  and  the  sensation  of  an 
acute  burning  pain  in  the  eye.  This  was  followed  by  another  report.  He 
was  unable  to  see  for  the  moment,  but  fancied  he  heard  the  sound  of  foot- 
steps between  the  two  reports.  A  bullet  was  subsequently  extracted  from 
the  eye  and  another  from  the  head.  He  fell  off  the  sofa,  and  in  raising 
himself  up  found  a  revolver  on  the  floor  at  a  short  distance  in  advance  of 
him.  This  was  proved  to  be  his  own  revolver.  The  prisoner  had  shortly 
before  this  gone  downstairs  in  the  direction  of  the  room  where  his  father 
was  lying  asleep.  The  prisoner  called  to  his  sister,  saying  that  his  father 
had  shot  himself.  The  medical  evidence  clearly  showed  that  this  was  not 
such  a  wound  as  would  have  been  produced  by  an  attempt  at  suicide.  It 
had  none  of  the  characters  of  a  near  wound.  The  prisoner  had  had  some 
disputes  with  his  father,  but  there  did  not  appear  to  be  a  sufficient 
motive  for  such  an  act,  although  he  had  the  means  and  opportunity.  He 
was  acquitted  of  the  charge.  It  was  suggested  that  some  person  might 
have  entered  the  house  and  fired  twice  at  the  prosecutor,  while  he  was 
asleep,  although  there  was  no  motive  for  shooting  a  sleeping  man.  The 
statement  made  by  the  son,  that  his  father  had  shot  himself,  was  proved 
to  be  untrue  by  the  nature  of  the  wounds. 

In  Oct.,  1891,  an  inquest  was  held  in  Worcestershire  on  the  body  of  a 
young  man,  when  it  was  shown  that  the  deceased  and  a  friend  were  shooting 
together.  According  to  the  friend's  evidence,  the  deceased  got  over  a  fence, 
and  must  have  slipped  in  climbing  a  bank  and  shot  himself.  It  was 
proved,  however,  that  the  marks  of  slipping  were  made  by  an  unnailed  boot, 
whereas  those  of  the  unfortunate  man  were  heavily  nailed,  and  that  the 
shots  in  and  about  his  head  were  only  thirty  in  number  and  distributed 
in  a  manner  which  could  not  have  been  caused  by  the  firing  of  a  gun 
with  shot  cartridges  close  at  hand.  The  distribution  of  the  shots  was 
such  as  might  have  been  caused  by  the  firing  of  a  gun  at  a  distance  of 
sixteen  yards,  at  which  distance  the  friend  said  he  was  when  the  accident 
happened.  The  verdict  was  to  the  effect  that  the  deceased  was  accidentally 
shot  by  a  gun  not  held  by  himself. 

Evidence  from  the  position  of  the  body  and  the  iveapon. — Due  allowance 
must  be  made  for  the  unusual  conditions  under  which  the  bodies  of  persons 
who  have  committed  suicide  by  fire-arms  may  be  found,  or  erroneous  sus- 
picions of  murderous  interference  may  be  formed.  In  1868,  a  man  was 
found  dead  on  the  floor  of  his  bedroom,  his  body  stretched  out  at  full 
length,  and  both  arms  lying  straight  close  to  the  sides  of  the  body.  A 
pistol-case  was  at  a  short  distance  from  his  right  hand,  and  the  left  was 
gently  closed  on  a  piece  of  burnt  paper  without  any  blood  on  it,  and  the 
insides  of  the  fingers  were  blackened.  The  pistol  was  lying  near  the  left 
hand.  On  the  right  temple  there  was  a  deep  wound,  completely  traversing 
ithe  head,  and  having  the  characters  of  an  entrance  wound.  Portions  of 
brain  and  blood  had  been  carried  to  the  left  side,  covering  some  of  the 
furniture  beyond  the  body.  On  this  side,  too,  a  conical  bullet  was  found 
within  the  fender,  resembling  those  in  the  pistol-case.  This  was,  it  is 
believed,  an  act  of  suicide.  The  discharge  of  the  pistol  was  heard  in  an 
adjoining  room  by  a  servant,  who  stated  that  she  heard  the  man  speak 
immediately  after  the  discharge  of  the  pistol.  The  position  of  the  pistol 
and  the  laid-out  attitude  of  the  body,  the  arms  and  hands  close  to  the  sides, 
might  have  fairly  given  rise  to  a  suspicion  of  murder.  The  fingers  of  the 
left  hand  were  blackened,  but  it  is  impossible  to  conceive  that  such  a  wound 
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could  have  been  inflicted  on  the  right  temple  with  the  left  hand,  and 
then  the  question  arose,  how  came  the  burnt  paper  (wadding)  in  the 
hand  ?  If  the  pistol  was  discharged  with  the  right  hand,  then  how  did  it 
happen  that  the  pistol  was  lying  near  the  left  hand  on  the  left  side  of 
the  body,  while  the  right  arm  was  sketched  at  full  length  on  the  right  side 
of  the  body.  It  is  probable  that  the  man  shot  himself  with  his  right  hand 
while  sitting  on  the  floor;  that  the  pistol  dropped  on  his  left  side/and  that 
lie  fell  flat  on  his  back,  retaining  sufficient  power  to  place  his  arms  by  the 
sides  of  his  body.  The  burnt  paper  and  the  blackening  of  the  fingers 
remain  to  be  explained.  The  left  hand  must  have  been  held  near  the  pistol 
when  it  was  discharged. 

In  these  cases,  as  in  cases  of  actual  murder,  there  are  many  mysteries 
which  can  only  be  unravelled  by  the  person  committing  the  crime.  Such 
a  case  as  the  above  might  have  easily  given  rise  to  a  charge  of  murder. 

The  case  of  Risk  Allah  will  furnish  an  additional  illustration.  A  young 
man  named  Readly,  to  whom  the  accused  was  related  by  marriage,  and  by 
whose  death  he  would  inherit  some  property,  was  found  dead  in  his  bed  at 
an  hotel  in  Antwerp,  in  1865.  Readly  was  subject  to  epileptic  fits  ;  and  he 
had  recently  had  a  disappointment  in  reference  to  marriage.  Risk  Allah  had 
insured  the  deceased's  life  for  1000Z.,  but  that  was  in  order  to  cover  a  loan 
which  he  had  made  to  him.  The  facts,  as  they  transpired  from  an  official 
inquiry  at  Antwerp,  were  these : — One  morning  the  deceased  had  an  epileptic 
fit,  and  his  companion,  Risk  Allah,  a  medical  man,  having  attended  to  him, 
left  him  to  sleep — he  himself  sleeping  in  a  corridor  at  some  distance  from  the 
deceased's  bedroom.  At  7  o'clock  on  that  morning  the  chambermaid  had  gone 
into  the  deceased's  room  and  had  seen  him  asleep.  At  7.30  Risk  Allah  was 
seen  to  come  downstairs  and  to  go  out  of  the  house,  to  which  he  did  not 
return  until  just  before  9  o'clock,  when  the  landlord  said  that  as  they  had 
neither  seen  nor  heard  anything  of  Readly  since  his  fit,  Risk  Allah  had 
better  go  and  see  how  he  was.  The  bedroom  door  was  found  fastened  on 
the  inside,  and  there  was  a  strong  smell  of  gunpowder-smoke  issuing  from 
the  keyhole.  He  immediately  called  for  assistance.  The  door  wras  broken 
open,  and  it  was  found,  on  entering,  that  furniture  had  been  placed  against 
it,  and  the  room  was  full  of  smoke.  A  table  and  chair  were  found  over- 
turned. The  deceased  was  lying  on  the  bed,  shot  through  the  head. 
The  body  was  naked,  the  night-dress  which  he  had  worn  being  in  another 
part  of  the  room,  without  any  stains  of  blood  upon  it.  Blood  was  still  flow- 
ing from  the  wound,  and  one  of  the  hands  was  warm.  The  right  arm  was 
across  his  stomach,  and  his  left  arm  was  lying  by  the  side  of  his  body. 
The  left  hand  was  almost  out  of  the  bed.  A  recently  discharged  gun  and 
a  ramrod  were  on  the  floor  by  the  side  of  the  bed,  and  there  was  a  chair 
close  by,  which  had  been  overturned.  Some  shots  were  also  found.  On  a 
table  in  the  room  was  a  piece  of  paper  on  which  was  written,  in  the  hand- 
writing of  the  deceased,  the  words  'I  have  done  it,'  the  ink  being  still  wet, 
A  trial  took  place,  and  the  question  was  raised,  whether  this  was  an  act  of 
murder  or  sui  cide  ?  Risk  Allah  was  discharged,  and  the  act  was  pronounced 
to  be  one  of  suicide.  Three  years  afterwards  the  whole  case  was  gone 
into  again  in  this  country,  on  the  occasion  of  an  action  for  libel,  in  which 
the  writer  substantially  charged  Risk  Allah  with  the  murder  of  his  com- 
panion (Risk  Allah  v.  Whitchurch,  Q.  B.,  June,  1868),  and  a  verdict  with 
heavy  damages  was  returned  for  the  plaintiff.  Apart  from  the  fact  that 
the  accused  was  not  proved  to  have  been  on  the  spot  when  the  deceased 
received  his  death-wound — that  the  doors  of  the  room  were  fastened  on  the 
inside — that  the  body  when  found  was  warm,  and  that  coagulated  blood 
was  still  oozing  from  the  wound — that  the  ink  on  the  paper  with  the  words 
*I  have  done  it '  was  still  wet,  and  proved  to  be  in  the  handwriting  of  the 
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deceased,  there  was  another  circumstance  pointed  out  on  the  trial  for  libel: 
The  body  was  found  naked  on  the  bed,  the  night-dress  being  in  another 
part  of  the  room,  not  stained  with  blood.  This  seemed  only  consistent 
with  suicide.  The  deceased  slept  in  a  night-dress,  and  was  seen  with  one  on 
that  night.  If  shot  by  the  hand  of  another,  it  cannot  be  supposed  that  the 
murderer  would  have  taken  off  the  night-dress  and  stripped  the  deceased 
naked  before  firing  the  gun.  Had  it  been  possible  to  do  this  without 
causing  a  struggle  and  raising  an  alarm,  there  could  be  no  conceivable 
motive  for  such  an  act.  On  the  other  hand,  the  deceased  might  have 
removed  it  to  prevent  its  catching  fire ;  but  whether  this  was  or  was  not 
the  motive,  the  deceased  himself  must  have  taken  it  off  and  placed  it  where 
it  was  subsequently  found. 

The  position  and  attitude  of  the  dead  body  were  considered  by  some 
medical  men  to  be  inconsistent  with  suicide.  One  said  that  after  a  severe 
gunshot  wound  like  this,  involving  the  brain,  it  would  be  impossible  for 
a  person  to  place  his  arms  by  the  sides  of  the  body  or  to  put  his  hands 
under  the  bedclothes.  Another  contended  that  a  man  could  not  possibly 
shoot  himself  with  a  gun  while  lying  down  in  bed  ;  but  both  of  these 
propositions  are  contrary  to  fact.  In  a  case  of  probable  suicide  related, 
at  p.  718,  the  arms  were  found  straight  down  on  each  side  of  the 
body,  the  wound  in  that  case  traversing  the  brain  and  causing  almost 
instantaneous  death.  In  reference  to  the  second  point  there  have  been 
instances  of  soldiers  destroying  themselves  by  firing  the  gun  while  lying 
down,  by  means  of  the  ramrod,  which  appears  to  have  been  used  for  this 
purpose  by  Readly ;  and  in  order  to  satisfy  the  jury,  one  of  the  military 
experts  for  the  defence  at  the  Antwerp  trial,  lay  down  on  a  bed  in  court, 
and  fired  a  gun  by  means  of  a  ramrod.  It  was  also  proved  that  the  wound 
in  the  body  had  the  usual  appearances  of  a  near  wound,  which  would  be 
the  result  of  a  gun  so  fired.  In  short,  there  was  nothing  in  the  medical 
circumstances  of  this  case  which  justified  the  charge  of  murder. 

In  relying  upon  the  relative  position  to  the  deceased  of  a  discharged 
gun  or  pistol,  an  expert,  unless  he  has  had  a  large  experience  in  such 
subjects,  may  be  easily  deceived,  and  draw  a  false  conclusion.  In  1869, 
a  gentleman  was  out  shooting  with  a  double-barrelled  gun.  He  had 
just  put  on  the  percussion-cap,  and  was  holding  the  gun  loosely  in  his 
hands,  when  the  right  barrel  went  off.  From  the  recoil,  with  nothing 
behind  the  butt,  the  gun  flew  back  a  yard  or  two  behind  him,  and  the  cap 
of  the  left  barrel  came  so  sharply  in  contact  with  the  hard  ground,  that 
it  also  exploded,  sending  the  charge  into  the  outside  of  the  sportman's 
thigh.  The  shot  passed  through  the  right-hand  pocket  of  his  shootinsf- 
jacket,  striking  his  shot-bag,  and  driving  the  brass-top  into  the  muscles 
behind  the  hip-joint.  The  metal  head  of  the  shot-bag  deflected  the  charge,, 
so  that  it  passed  round  outside  the  thigh  and  lodged  in  the  muscles.  This 
deflection  probably  saved  his  life,  as  no  great  vessel  was  wounded.  Assum- 
ing that  the  man  had  been  found  dead  under  these  circumstances,  it  might 
have  been  said  that  suicide  and  accident  were  impossible,  that  no  man 
could  have  shot  himself  with  a  gun  from  behind  in  the  manner  described,, 
and  that  the  position  of  the  gun,  one  or  two  yards  behind  the  body,  could 
only  be  explained  on  the  supposition  that  some  one  had  shot  the  deceased! 
from  behind. 

A  case  of  some  interest  in  reference  to  the  attitude  of  the  body  and 
position  of  the  weapon,  in  death  from  a  pistol-shot  wound,  is  reported  in 
the  '  Ann.  d'Hyg.,'  1868, 2,  445.  Toulmouche  has  also  contributed  several 
cases  illustrating  the  effects  produced  by  bullets  and  small-shot  under 
different  conditions.    ('  Ann.  d'Hyg.,'  1867,  1,  403.) 

Position  of  the  wounded  person  when  shot. — Did  the  deceased  receive  the- 
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shot  while  standing,  falling,  or  lying  down  ?  "Was  the  piece,  when  dis- 
charged, pointed  from  the  shoulder  ? — These  questions  can  only  be 
answered  by  reference  to  the  particular  circumstances  of  each  case.  In 
general,  when  a  person  is  shot  while  standing,  and  the  piece  is  pointed 
from  the  shoulder,  the  wound  is  more  or  less  transverse ;  but  due  allowance 
must  be  made  for  the  deflection  of  balls  after  penetration.  (Reg.  v. 
Magarity,  C.  C.  C,  July,  1841.)  Was  the  deceased  shot  while  running 
away,  or  when  approaching  the  person  who  fired  ? — This  question  is 
answered  by  observing,  in  the  case  .of  a  traversing  wound,  in  which  alone 
any  difficulty  can  arise,  whether  the  entrance-orifice  is  situated  in  front  or 
behind. 

An  officer  was  charged  with  having  caused  the  death  of  a  man,  by 
shooting  him.     The  deceased  was  in  company  with  a  strong  party  of 
smugglers,  whom  the  prisoner  and  his  men  were  pursuing.    During  their 
retreat,  the  companions  of  the  deceased  fired  on  their  pursuers,  and 
there  seemed  great  reason  to  believe  that  he  was  accidentally  killed  by 
one  of  the  shots  so  fired,  as  he  was  at  that  time  between  the  pursuers 
and  pursued.     If,  however,  this  had  been  the  case,  it  was  clear  that  he 
must  have  received  the  gunshot  wound  in  front,  as  he  himself  was  in 
the  act  of  retreating.    On  the  other  hand,  it  was  uncertain,  from  the 
general  evidence,  whether  he  had  not  been  shot  by  the  prisoner  ;  because, 
although  it  did  not  appear  that  shots  had  been  fired  by  him  or  any  of  his 
party,  yet  it  was  proved  that  in  running  he  tripped  and  fell,  and  his  gun 
went  off  at  the  same  instant,  so  that  it  was  not  impossible  the  deceased 
might  have  received  the  mortal  wound  in  this  manner.    The  whole  case, 
therefore,  rested  on  the  evidence  of  two  surgeons,  one  for  the  prosecution, 
and  the  other  for  the  defence.    The  surgeon  who  appeared  for  the  pro- 
secution deposed  that  he  found  the  body  of  the  deceased  traversed  by  a 
gunshot  wound,  which  had  caused  death  from  the  laceration  of  an  arteryr 
and  the  consequent  haemorrhage.    One  of  the  orifices  of  the  wound  was 
situated  in  the  lower  part  of  the  buttock,  and  the  other  in  the  upper 
part  of  the  groin,  so  that  the  latter  was  higher  up  than  the  former.  In 
his  judgment  the  ball  had  passed  through  the  bones  of  the  pelvis,  from 
behind.    According  to  the  opinion  of  this  witness,  therefore,  the  prisoner 
must  have  caused  the  death  of  the  deceased.    For  the  defence,  a  surgeon 
in  the  navy — who,  it  appeared,  had  had  considerable  experience  relative 
to  gunshot  wounds — was  called.    He  stated  that  he  examined  the  body 
of  the  deceased  in  the  presence  of  the  first  witness,  but  he  was  of  opinion 
that  the  ball  had  entered  the  front,  and  passed  out  behind  the  body.  The 
reasons  which  he  assigned  for  this  opinion  were,  that  the  wound  in  front 
was  much  smaller  than  that  situated  behind,  and  its  edges  were  smooth 
and  depressed,  or  turned  inwards ;  while  the  opening  behind  was  twice 
or  three  times  the  size  of  that  before,  and  was  ragged  and  uneven — 
the  fragments  of  bone  lying  about  the  opening,  and  being  partly  lodged 
in  the  muscles  of  the  buttock.     These  facts  proved  to  him,  most  un- 
equivocally, that  the  ball  had  entered  in  front,  having,  with  diminished 
impetus,  torn  itself  out  posteriorly:    If  the  ball  had  entered  from  behind, 
he  should  have  expected  that  the  fragments  of  bone  would  have  been 
carried  xipwards  and  inwards  into  the  pelvis,  and  would  not  have  been 
lodged  about  the  buttock.    The  value  of  this  witness's  evidence  was  most 
materially  affected  by  the  cross-examination  which  he  underwent.  He 
then  stated  that  he  did  not  make  an  inspection  of  the  body  until  after 
it  had  been  already  inspected,  and  sewn  up.    He  did  not  see  the  state  of 
the  bone  itself,  and  his  examination  of  it  was  but  slight.    He  admitted 
that  the  openings  of  the  wound  afforded  better  evidence  than  the  state 
of  the  bone,  as  also  that  the  bone  would  certainly  be  shattered  where  the 
'"  vol.  i.  3  a 


-722 


THE  PELTZER  CASE. 


ball  had  entered.  They  had  both  agreed,  in  the  first  instance,  that  the 
hall  had  entered  in  front.  It  is  most  probable  that  the  ball  had  entered 
in  front,  and  that  the  deceased  was  shot  by  his  own  party.  The  direction 
of  the  wound— its  passing  from  above  downwards,  and  from  before  back- 
wards— throws  a  shade  of  doubt  upon  the  correctness  of  this  view,  since, 
for  the  shot  to  have  been  fired  in  front,  the  individual  who  fired  it  must 
have  been  much  elevated  above  the  deceased  (a  circumstance  which  did  not 
appear  from  the  evidence),  or  a  ball  could  not  have  taken  such  a  course ; 
while,  on  the  other  hand,  its  direction  was  precisely  such  as  it  would  have 
taken  if  it  had  been  dischai'ged  from  the  prisoner's  gun,  since  it  was  estab- 
lished by  the  evidence  that  the  accused  had  fallen  while  pursuing,  and  his 
gun  had  then  become  accidentally  discharged.  (Smith's  '  For.  Med.,' 
p.  290.) 

In  1882  the  celebrated  trial  of  the  brothers  Peltzer  took  place,  for  the 
murder  in  Brussels  of  M.  Bernays,  in  1881.  At  this  trial  several  im- 
portant questions  relative  to  haemorrhage  from  gunshot  wounds,  the 
position  of  the  assailant,  and  the  production  of  cadaveric  lividities,  were 
raised,  which  may  here  be  noticed,  since  they  could  not  be  referred  to  in 
their  proper  places.  M.  .Bernays  was  a  well-known  barrister  in  Antwerp, 
and  was  on  very  intimate  terms  with  Armand,  the  elder  of  the  two  brothers 
Peltzer,  and  was  also  known  to  the  younger  brother,  Leon.  Either  on 
account  of  a  liaison  between  Armand  and  Madame  Bernays,  or  because 
M.  Bernays  was  in  the  possession  of  a  secret  affecting  the  character  of 
Armand,  the  latter  resolved  to  get  rid  of  Bernays,  and  employed  for  this 
purpose  his  brother  Leon.  Bernays  was  accordingly  inveigled  into  a  room 
in  a  house  in  Brussels,  specially  prepared  for  the  purpose;  and  as  he 
crossed  the  threshold  it  is  supposed  that  the  disguised  Leon  presented  a 
pistol  near  the  nape  of  the  neck,  and  shot  his  victim  dead.  The  body  was 
no  doubt  subsequently  disposed  of  by  the  brothers  in  the  following  manner. 
All  traces  of  blood  were  removed  from  the  room  except  in  one  spot,  where 
there  was  a  pool  of  blood  weighing  about  nine  ounces ;  and  the  body  was 
placed  in  an  arm-chair  so  that  it  might  be  supposed  that  death  was  the 
result  of  either  suicide  or  accident.  About  a  week  later  information  was 
conveyed  to  the  authorities,  by  letter,  that  Bernays  had  been  shot  acci- 
dentally by  one  Vaughan — an  assumed  name  of  Leon — during  an  alter- 
cation ;  and  this  letter  led  to  the  discovery  of  the  deceased's  body.  A 
judicial  and  medical  examination  of  the  body  was  made  on  Jan.  18th,  eleven 
days  after  the  death.  Stienon,  who  made  the  medical  examination,  said 
there  were  two  wounds,  one  on  the  right  temple,  of  a  simple  nature,  the 
other  in  the  nape  of  the  neck,  which  had  been  the  cause  of  death.  This 
was  a  perfectly  clean  wound,  without  any  burn.  The  ball  had  gone 
through  the  neck  from  left  to  right,  slightly  ascending  and  perforating  the 
skull.  The  principal  part  of  the  projectile  was  found  in  the  right  temporal 
(middle)  lobe  of  the  brain.  On  the  body  were  stains  of  blood  and  cadaveric 
lividities.  The  blood-stains  were  in  the  nape  of  the  neck,  and  on  the  right 
side  of  the  head.  On  the  nostrils  and  moustache  were  streaks  of  blood. 
There  were  lividities  on  the  right  leg  and  forearm.  No  blood  was  found 
in  the  pharynx.  The  wound  in  the  nape  of  the  neck  could  not  have  bled 
much  externally.  The  bleeding  had  been  internal,  and  through  the  nose. 
There  was  little  blood  on  the  clothes  of  the  deceased.  A  spot  on  the 
carpet  contained  nine  ounces  of  blood.  There  was  a  footprint,  as  he 
alleged,  in  this  spot,  not  produced  by  the  deceased.  Experiments  made 
for  the  purpose  showed  that  the  footprints  could  not  have  been  produced 
earlier  than  two  hours  and  a  half  after  the  blood  had  flowed  on  to  the 
carpet,  and  probably  it  was  twenty  or  twenty-five  hours  afterwards.  It 
was  certain  that  the  footprint  was  not  produced  on  Jan.  18th,  the  day 
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of  the  first  investigation  at  the  house,  and  eleven  days  after  the  death. 
Experiments  showed  that  cadaveric  lividities  could  no  longer  be  displaced 
when  the  body  had  remained  in  the  same  position  for  twenty-eight  or 
thirty  hours  :  therefore  the  body  could  not  have  become  cold  in  the  same 
position  as  that  in  which  it  was  found.  It  might  have  been  moved  after 
twenty-eight  or  thirty  hours,  but  the  cadaveric  rigidity  must  be  taken 
into  consideration.  The  body  must  have  been  rigid  after  twenty-four 
hours.  Destruction  of  this  rigidity  was  possible  only  by  tearing  the 
muscles,  and  no  muscles  were  torn :  therefore  it  was  probable  that  the 
moving  of  the  body  had  been  effected  after  cadaveric  rigidity  had  dis- 
appeared, which  usually  happened  after  sixty  or  seventy  hours.  It 
followed  that  the  body  must  have  been  moved  some  days  after  the  crime. 
The  blood-clot  on  the  carpet  was  irregular  in  shape,  there  being  no  blood 
in  the  centre ;  and  the  footprint  was  at  the  side.  Death  had  doubtless 
been  instantaneous ;  and  experiments  showed  that  the  shot  had  been  fired 
at  a  distance  of  four  inches  from  the  wound,  though  there  was  no  blacken- 
ing. The  clothes  of  the  deceased  were  in  perfect  order,  and  there  was 
no  evidence  of  a  struggle  having  taken  place.  Leon  had  indicated  a  spot 
where  the  shot  was  fired ;  but  it  was  impossible  that  his  victim  could 
have  been  on  that  spot,  as  in  that  case  the  blood  would  have  flowed  all 
over  his  clothes,  which  was  not  the  case.  Bernays  had  evidently  fallen 
against  the  corner  of  a  writing-table,  as  was  indicated  by  the  wound  on  the 
temple,  and  had  then  rolled  on  to  the  floor.  Probably  the  deceased  was 
shot  whilst  stooping  his  head,  as  many  people  do  instinctively  on  entering 
a  room.  Inside,  on  the  door,  were  some  drops  of  blood,  spirted  on  it  when 
the  wound  was  inflicted.  The  victim  had  bled  through  the  nose  for  five  or 
ten  minutes  after  death.  If  the  assassin  had  raised  the  head  of  Bernays, 
the  blood  would  have  flowed  on  to  the  clothes,  which  were  free  from  blood. 
The  footprint  on  the  blood-clot  on  the  carpet  had  probably  been  made  by  a 
boot  of  Armand's,  with  which  the  mark  corresponded.  The  body  had  not 
heen  moved  sooner  than  from  forty  to  sixty  hours  after  death.  This  was 
the  summary  of  Stienon's  evidence ;  and  he  was  confirmed  by  Vleminckx. 
For  the  defence,  Guillery  stated  that  what  had  been .  described  as  a  foot- 
print on  the  blood  on  the  carpet,  had  been  produced  by  a  knee,  not  a  boot ; 
and  the  impress  might  have  been  made  ten  or  fifteen  minutes  after  the  blood 
had  flowed.  Hence  it  might  have  been  produced,  as  Leon  stated,  when  he 
knelt  to  raise  the  head  of  the  deceased,  and  to  render  him  assistance. 
Cadaveric  lividities,  he  asserted,  permitted  no  conclusions  to  be  drawn,  as 
twelve  days  after  death  they  were  accompanied  by  putrefaction.  The 
blood,  he  contended,  had  flowed  from  the  nape,  not  from  the  nose. 
•Schonfield  confirmed  this  evidence.  The  brothers  Peltzer  were  both  con- 
victed.   ('  Br.  Med.  Jour.,'  1883,  I.,  p.  23). 

Wounds  from  small-shot. — Death  is  sometimes  occasioned  by  small-shot, 
•and  here  several  medico-legal  questions  present  themselves.  Small-shot 
may  act  in  two  ways  : — 1.  It  either  strikes  without  spreading,  in  which 
case  the  discharge  is  always  near  the  person,  and  its  action  is  much  more 
dangerous  than  that  of  a  single  ball,  because  it  produces  extensive  lacera- 
tions;  or  2.  It  strikes  after  it  has  spread,  and  here  the  discharge  must 
have  been  distant,  and  comparatively  little  mischief  is  done.  Lachese 
found,  by  many  experiments  on  dead  bodies,  that  in  order  to  produce  with 
small-shot  a  round  opening,  somewhat  resembling  that  produced  by  a 
hullet,  the  discharge  should  take  place  point-blank  at  the  distance  of  not 
more  than  ten  or  twelve  inches  from  the  surface  of  the  body.  When  the 
distance  was  from  twelve  to  eighteen  inches,  the  opening  made  was  irregular, 
;and  the  borders  were  much  lacerated  ;  at  thirty-six  inches,  a  central  open- 
ing was  entirely  lost,  and  the  surface  of  the  body  was  covered  by  the 
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scattered  shot.  The  effect  after  this  was  found  to  depend  on  the  distance,, 
the  goodness  of  the  gun,  and  the  strength  of  the  charge  ('  Ann.  d'Hyg./ 
1836)  ;  but  the  shot  is,  in  general,  much  scattered  over  the  surface  of  the 
body.  A  witness  may  be  required  to  form  an  opinion  of  the  distance  at 
which  a  gun  was  fired.  In  Beg.  v.  Chapman  (Oxford  Lent  Ass.,  1839),  it 
was  proved  that  the  deceased  had  been  killed  by  small-shot  fired  from  a 
gun  ;  that  the  discharge  must  have  taken  place  very  near,  as  the  shot  had 
not  been  scattered ;  and  the  point  of  the  gun  must  have  been  below  the 
level  of  the  wound,  as  the  direction  was  rather  upwards.  Two  medical 
witnesses  were  examined,  and  both  agreed  that,  judging  from  the  direction 
of  the  wound,  the  gun  when  fired  could  not  have  been  pointed  from  the 
shoulder.  A  similar  question  was  raised  in  Beg.  v.  Hull  (Oxford  Sum. 
Ass.,  1846),  and  it  was  decided  that  the  discharge  of  the  gun  took  place 
accidentally  during  a  struggle.  In  the  case  of  Beg.  v.  Kendrew  (York 
Wint.  Ass.,  1844),  the  medical  evidence  was  very  satisfactory.  It  was 
shown  to  be  highly  improbable  that  deceased  could  have  shot  himself 
with  small-shot  from  a  gun,  as  the  shot  were  scattered,  and  there  was 
no  round  opening  or  mark  of  burning.  It  is  difficult  to  conceive  that  small- 
shot  could  produce  a  single  entrance-wound,  having  an  appearance  of 
circularity  about  it,  without  at  the  same  time  singeing  or  burning  the- 
skin  or  dress. 

The  difficulty  of  laying-  down  any  general  rules  respecting  the  wounds 
pi'oduced  from  small-shot  at  their  entrance  and  exit,  will  be  apparent  from 
the  following  facts  : — A  boy  was  shot  in  the  neck  by  the  accidental  dis- 
charge of  his  gun,  loaded  with  an  ounce  of  No.  8  shot.  He  died  instantly. 
He  was  leaning  forwards  on  the  muzzle,  so  that  it  was  nearly  in  contact 
with  the  skin  of  the  neck.  A  large  round  hole  was  produced,  one  inch 
and  a  half  in  diameter,  the  edges  of  which  were  slightly  blackened  with 
powder.  The  exit-aperture,  which  was  at  the  back  of  the  neck,  a  little  to 
the  left  of  the  third  cervical  vertebra,  was  a  mere  slit  in  the  skin,  scarcely 
an  inch  long,  with  the  long  diameter  placed  vertically  The  smallness  of 
this  aperture  may  have  been  owing  to  the  greater  part  of  the  charge  being 
lodged  in  the  body.  The  entrance-aperture,  although  i"ounded,  was  too 
large  to  be  mistaken  for  a  bullet- wound  :  it  was  evidently  a  near  wound, 
from  the  blackening  of  the  edges.  On  the  other  hand,  it  has  been  found 
that  a  round  aperture  may  be  produced  by  the  discharge  of  small-shot  at 
a  much  greater  distance  from  the  object  than  that  assigned  by  Lachese. 
A  new  gun  was  fired  with  the  usual  charge  at  a  sheet  of  paper  placed  at 
sixty  paces'  distance.  A  circular  hole  was  produced  in  the  centre  of  the 
sheet,  through  which  apparently  every  shot  had  passed.  The  hole  was 
slightly  jagged  at  the  edge,  but  otherwise  resembled  that  made  by  a 
bullet.  New  guns,  and  those  discharging  cartridges,  throw  the  shot  very 
closely  together,  and  this  is  the  explanation  of  the  difference  in  the  results 
thus  obtained  and  those  described  by  Lachese.  Admitting  such  exceptional 
instances,  and  assuming1  the  general  correctness  of  the  inferences  drawn 
by  Lachese,  from  the  results  of  his  experiments  in  discharging  small-shot 
at  dead  bodies  placed  at  different  distances,  it  does  not  seem  probable  that 
a  wound  from  small-shot  could,  under  any  circumstances,  be  mistaken  for 
one  produced  by  a  leaden  bullet.  This  question  arose  in  a  case  tried  by 
Parke,  B.  {Beg.  v.  Spriggs,  Lewes  Lent  Ass.,  1854),  in  which  the  prisoner 
was  charged,  upon  his  own  statement,  with  having  caused  the  death  of  his- 
wife  by  discharging  at  her  a  loaded  gun.  When  seen  shortly  after  by  the 
medical  witness,  the  deceased  was  quite  dead.  There  was  a  '  jagged  '  wound 
upon  her  forehead,  about  an  inch  above  the  right  eyebrow.  The  witness 
described  it  as  a  wound  which,  from  its  appearance,  might  have  been  pro- 
duced by  any  blunt  instrument,  or  by  a  gun  fired  from  a  short  distance.. 
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On  farther  examination  it  was  found  that  the  back  part  of  the  head  had  been 
driven  in,  and  it  appeared  as  though  the  shot  had  passed  completely  through 
■the  head  and  brain,  passing  out  behind  in  a  direction  slanting  downwards, 
the  wound  behind  being  three  inches  lower  than  that  in  front.  He  did  not  see 
any  shot,  nor  did  he  open  the  head  to  endeavour  to  find  any  ;  but  a  portion 
of  the  skull  and  hair  had  been  driven  into  the  wound.  The  judge  properly 
suggested  that  the  brain  should  have  been  examined,  as  some  shot  might 
have  remained  there,  and  this  would  have  shown  exactly  how  the  mortal 
injury  had  been  produced.  The.  witness  was  strongly  pressed  to  say 
whether  he  was  certain  the  injury  had  been  caused  by  shot  and  not  by 
a  bullet.  He  said  he  was  certain  it  was  by  shot,  as  he  had  had  much 
experience  of  bullet-wounds.  Fortunately,  there  was  good  evidence  to 
show  that  one  barrel  only  of  the  prisoner's  gun  had  been  discharged,  and 
the  undischarged  barrel  was  found  loaded  with  shot.  The  prisoner  was 
convicted.  There  appears  to  have  been  no  mark  of  burning  or  singeing  of 
the  hair  or  dress  in  this  case,  or  the  witness  would  not  have  suggested  that 
the  wound  might  have  been  occasioned  by  a  blunt  instrument.  Consider- 
ing that  there  were  two  penetrating  wounds  on  opposite  sides  of  the  head, 
this  was  a  singular  part  of  the  evidence.  It  was  clear  that  there  was  one 
great  central  wound  (the  entrance-wound),  which,  although  described  as 
'  ia§ge^'  appeared  difficult  to  be  accounted  for,  as  no  shot  were  scattered, 
or  could  be  found  in  the  skin.  Yet  this  single  wound  was  obviously  caused 
by  small-shot.  In  all  similar  cases,  it  would  be  proper  to  examine  the 
track  of  a  wound  throughout.  According  to  Lachese's  experiments,  it  is 
probable  that  the  piece  was  in  this  case  discharged  within  twelve  to 
eighteen  inches  from  the  surface  of  the  skin. 

A  discharge  of  small-shot,  in  contact  with  the  skin  or  close  to  it,  gene- 
rally produces,  not  a  round  opening,  but  a  severe  lacerated  wound.  A 
man  lay  down  on  the  grass  and  fell  asleep,  the  muzzle  of  his  gun  being  close 
■to  the  back  of  the  calf  of  his  left  leg,  and  pointing  in  a  slanting  direction 
downwards.  By  some  accident  the  gun  went  off,  and  the  shot  produced  a 
laceration  of  the  whole  of  the  fleshy  part  of  the  leg,  with  no  appearance  of 
■a  round  perforation.  As  might  be  expected  from  the  closeness  of  the 
discharge,  the  leg  of  his  trousers  was  much  burnt  as  Avell  as  cut  and  torn. 
Although,  according  to  Lachese's  experiments,  a  round  opening  may  be 
produced  by  small-shot  when  the  piece  is  fired  at  a  distance  of  a  foot  from 
the  body,  the  above  ease  proves  that  the  shot  may  be  scattered,  and  an 
extensively  lacerated  wound  caused,  when  the  muzzle  is  close  to  the  skin, 
and  the  pieee  is  not  discharged  point-blank.  The  scattering  of  the  shot, 
however,  in  such  a  case,  could  not  lead  to  the  inference  that  the  discharge 
had  taken  place  from  a  distance,  because  the  skin  and  dress  would  always 
present  distinct  marks  of  burning.  When  a  piece  is  fired  near,  the  shot 
may  be  carried  into  the  wound  without  scattering,  and  it  may  be  found 
lying  like  a  solid  mass  in  the  wound.  This  was  proved  to  have  been  the 
case  in  Beg.  v.  Evans  (Swansea  Lent  Ass.,  1869).  In  1869,  a  gentleman 
was  accidentally  shot  by  the  discharge  of  his  gun  from  behind.  The 
entire  shot  were  found  lodged,  as  in  a  purse,  in  the  muscles  behind  the 
thigh-bone. 

The  course  taken  by  small-shot,  when  discharged  at  short  distances, 
may  indicate  the  direction  in  which  the  discharge  took  place,  and  thus 
aid  in  the  identification  of  the  assailant.  In  Beg.  v.  Harris  (Lincoln 
Lent  Ass.,  1870),  it  was  a  question  whether  the  wound  indicated  the 
direction  in  which  the  gun  was  fired.  The  deceased  was  shot  while 
passing  along  a  public  path.  If  the  prisoner  were  guilty,  he  must  have 
fired  the  gun  from  a  window  more  than  twelve  feet  above  the  ground. 
According  to  the  evidence,  the  shot  must  have  been  fired  downwards. 
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It  had  blown  away  the  upper  lip,  the  teeth,  and  lower  jaw.  The  prisoner 
was  convicted. 

Small-shot  is  rarely  observed  to  traverse  the  body  entirely,  unless  dis- 
charged so  near  as  to  make  a  clean  round  opening  ;  but  a  single  pellet  reach- 
ing the  body  may  destroy  life.  There  may  be  no  exit- aperture,  or  it  may 
be  smaller  than  that  of  entrance.  Two  cases  have  already  been  mentioned ; 
one  (p.  690)  in  which  a  young  man  was  killed  by  a  single  pellet  wounding 
the  sixth  intercostal  artery ;  the  other  (p.  678),  in  which  a  girl  was  killed 
by  a  pellet  traversing  the  orbital  plate  and  wounding  the  brain.  .Such, 
minute  wounds  might  be  easily  overlooked  in  the  examination  of  a  dead 
body.  Small-shot,  even  when  wounding  only  the  skin  of  the  back  super- 
ficially, has  been  known  to  cause  death  by  tetanus.  In  the  post-mortem 
examination  of  the  body  of  a  person  who  has  been  killed  by  a  discharge  of 
small-shot,  the  pellets  do  not  always  present  a  rounded  appearance.  By 
the  force  of  the  discharge,  especially  when  near  to  the  body,  or  when  any 
bony  surface  has  been  struck,  the  spherical  form  of  the  shot  may  be  almost 
entirely  lost.  In  Reg.  v.  Evans  (Swansea  Lent  Ass.,  1869),  it  was  attempted 
to  connect  the  prisoner  with  an  act  of  murder  by  the  appearance  of  the 
shot  removed  from  the  dead  body.  Some  slips  of  lead,  with  small  cut 
portions  of  the  metal  of  a  rough  cubic  form,  were  found  in  prisoner's  pos- 
session. A  portion  of  the  shot  removed  from  the  body  of  deceased,  who  was. 
found  dead,  had  a  similar  cubical  form.  They  consisted  only  of  lead,  but 
it  was  impossible  to  say  that  the  lead  was  the  same  as  that  found  in  the 
possession  of  the  prisoner.  The  evidence  failed  to  connect  the  prisoner 
with  the  act.  Cut  lead,  in  the  form  of  slugs,  may  be  mixed  with  shot,  and; 
it  appeared  to  be  so  in  this  case.  In  all  manufactured  shot  there  is  arsenic. 
If  this  is  found,  it  would  tend  to  show  that  ordinary  shot  had  been  used. 

When  in  an  act  of  suicide  a  pistol  is  discharged  close  to  the  chest,  the 
amount  of  injury  done  cannot  be  measured  by  the  size  of  the  bullet.  In 
a  case  of  suicide  in  which  a  man  discharged  a  pistol  pressed  closely  to 
his  chest,  loaded  with  a  bullet  three-eighths  of  an  inch  in  diameter,  the 
whole  of  the  clothes  were  torn  through,  and  portions  of  them,  with  parts 
of  the  ribs,  were  carried  deeply  into  the  chest.  The  opening  in  the  chest 
was  circular,  and  three  inches  in  diameter.  The  margin  was  burnt  and 
ragged.  The  heart  was  intact,  but  the  left  lung  was  completely  shattered. 
The  small  bullet  was  found  firmly  impacted  in  the  fourth  dorsal  vertebra,, 
on  the  left  side.  The  explosion  of  the  gunpowder  close  to  the  body  suffi- 
ciently accounted  for  this  large  wound. 

A  single  bullet  of  no  great  dimensions,  fired  from  a  gun  at  a  distance 
of  from  four  to  six  yards  from  the  person,  has  been  known  to  produce  an 
extensive  wound.  In  the  case  of  Mr.  Walshe,  who  was  shot  by  a  man 
named  Wells,  in  1868,  the  bullet  had  traversed  the  head,  entirely  destroy- 
ing the  nose.  The  entrance-aperture  at  this  point  was  so  large  as  to  admit 
three  or  four  fingers.  The  bullet  had  passed  out  behind,  splitting  the 
occipital  bone,  and  it  Avas  found  in  the  room  with  a  stain  of  blood  upon  it, 
and  some  hair  resembling  that  of  the  deceased.  In  this  case  the  bullet, 
of  the  Minie  pattern,  weighed  only  250  grains,  but  it  produced  a  very 
large  wound. 

Wounds  from  wadding  and  gunpoivder. — A  gun  loaded  with  wadding, 
or  even  with  gunpowder  only,  may  cause  death.  In  these  cases,  an 
impulsive  force  is  given  by  the  explosion,  and  the  substance  becomes  a 
dangerous  projectile.  The  lighter  the  projectile,  the  shorter  the  distance 
to  which  it  is  carried;  but  when  discharged  near  to  the  body,  it  may 
produce  a  fatal  penetrating  wound.  A  portion  of  the  dress  may  be  carried 
into  the  wound,  and  lead  to  death  from  bleeding ;  or  if  the  wounded  person 
recover  from  the  first  effects,  he  may  subsequently  sink  under  an  attack. 
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of  tetanus  or  erysipelas.  Fatal  accidents  frequently  occur  from  persons 
discharging1  guns  or  pistols  at  others  in  sport — an  act  which  they  think 
they  may  perform  without  danger  because  the  pieces  are  not  loaded  with 
ball  or  shot.  In  Reg.  v.  Race  (Bury  Lent  Ass.,  March,  1840),  it  was  proved 
that  the  prisoner  had  killed  the  deceased  by  discharging  at  him,  within 
a  few  feet,  a  gun  loaded  with  powder  and  paper- wadding.  The  deceased 
fell  and  died  in  a  few  minutes.  It  was  found  that  the  chest  was  penetrated, 
and  that  the  wadding  had  wounded  the  left  auricle  of  the  heart.  ('  Ann. 
d'Hyg.,'  1859,  1,  421.)  In  1838,  a  girl  was  killed  by  a  boy,  who  dis>- 
charged  at  her  a  gun  loaded  with  paper  pellets.  Some  of  these  penetrated 
the  body,  and  lodged  in  the  lungs  and  liver.  Dupuytren  mentions  an 
instance,  where,  during  a  quarrel  between  two  men,  one  discharged  at  the 
other  a  gun  loaded  with  powder  and  wadding  only,  at  a  distance  of  about 
eighteen  inches.  The  man  instantly  fell  dead.  On  inspection,  his  clothes 
were  found  torn,  the  intestines  were  lacerated,  blood  was  effused,  and  the 
wadding  was  lodged  in  the  abdomen. 

In  1881,  a  man  sitting  in  the  gallery  of  a  theatre  at  Brighton,  had  the 
upper  half  of  the  hand  completely  blown  away  by  a  piece  of  greased  news- 
paper, tightly  rammed,  discharged  from  a  small  cannon  on  the  stage  of 
the  theatre. 

It  has  been  observed  that  persons  in  attempting  to  commit  suicide  have 
occasionally  forgotten  to  put  a  bullet  into  the  pistol ;  nevertheless,  the  dis- 
charge of  a  piece  into  the  mouth  has  sufficed,  from  the  effect  of  the  wadding 
only,  to  produce  considerable  destruction  of  parts,  and  to  cause  serious  loss 
of  blood.  Fatal  accidents  have  frequently  taken  place  from  the  discharge 
of  wadding  from  cannon  during  reviews.  It  is  not  easy  to  say  at  what 
distance  a  weapon  charged  with  wadding  and  gunpowder  would  cease '  to 
produce  mischief,  since  this  must  depend  on  the  impulsive  force  given  by 
the  charge  of  powder,  and  on  the  size  of  the  piece.  Lachese  found  that  a 
piece  charged  with  gunpowder  only,  is  capable  of  producing  a  penetrating 
wound  somewhat  resembling  that  caused  by  small-shot,  when  the  piece  is 
large,  strongly  charged,  and  fired  within  six  inches  of  the  surface  of  the 
body.  ('  Ann.  d'Hyg.,'  1836,  p.  368.)  This  arises  from  a  portion  of  the 
powder  always  escaping  combustion  at  the  time  of  discharge,  and  each 
grain  then  acts  like  a  pellet  of  small-shot.  Under  any  circumstances,  a 
discharge  of  powder  contuses  the  skin,  producing  ecchymosis,  and  often 
lacerating  it,  if  the  piece  is  fired  near.  The  dress  is  burnt  and  the  skin 
scorched  from  the  flame  formed  by  the  combustion  of  the  powder ;  many 
particles  of  gunpowder  may  be  actually  driven  into  the  true  skin.  All 
the  substances  here  spoken  of  are  considered  to  be  projectiles  ;  and  the 
weapons  are  held  in  law  to  be  loaded  arms,  so  long  as  they  are  capable  of 
producing  bodily  injury  at  the  distance  from  which  the  piece  containing- 
them  is  discharged.  It  may  therefore  become  a  question  as  to  the  distance 
at  which  these  light  projectiles  cease  to  be  harmless.  The  answer  must  be 
governed  by  circumstances ;  but  it  will  in  all  cases  materially  depend  on 
the  strength  of  the  charge.  In  Reg.  v.  Collier  (Abingdon  Lent  Ass.,  1844) 
the  prisoner  was  charged  with  firing  a  gun  loaded  with  small-shot  at  the 
jn-osecutor,  with  intent  to  do  grievous  bodily  harm.  It  appeared  that  the 
gun  was  deliberately  pointed  at  the  prosecutor,  who  was  then  at  a  distance 
of  from  seventy  to  eighty  yards  from  the  prisoner.  The  shot,  which  was 
very  small,  had  marked  the  clothes,  but  had  not  penetrated  the  skin  or 
inflicted  any  wound.  The  defence  was,  that,  from  the  slight  injury  done, 
the  prisoner  merely  intended  to  frighten  the  prosecutor,  and  not  to  do  him 
any  bodily  harm.  He  was  found  guilty  of  common  assault.  The  question 
was  here  a  delicate  one,  for  had  the  prosecutor  been  a  few  yards  nearer, 
and  the  pellets  touched  an  exposed  part  of  his  body,  the  result  might  have 
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been  serious.  One  pellet  has  destroyed  life  (pp.  678,  690).  A  case  occurred, 
in  the  United  States,  involving  the  question  as  to  the  distance  at  which  a 
pistol  not  loaded  with  ball  would  suffice  to  produce  a  serious  wound.  A 
boy,  in  play,  discharged  a  pistol  at  a  companion,  producing  on  the  fleshy 
part  of  the  left  hip  a  wound  one  inch  in  diameter  and  four  inches  in  depth. 
The  skin  was  destroyed,  and  the  muscles  were  a  blackened  lacerated 
mass.  There  was  no  ball  in  the  pistol ;  but  it  is  not  certain  whether  there 
was  wadding.  Death  took  place  from  tetanus  on  the  seventh  day :  and  on 
examination  no  wadding  was  found  in  the  wound.  There  were,  however, 
grains  of  gunpowder,  with  which  the  wound  was  blackened  throughout  its 
whole  extent.  At  the  inq  uest  the  witnesses  differed  respecting  the  distance 
at  which  the  pistol  was  held  when  the  wound  was  inflicted.  Some  said 
one  foot ;  others  two  or  three  yards.  The  deceased  had  stated  his  belief 
that  the  pistol  had  almost  touched  him,  and,  judging  by  the  state  of  the 
wounded  parts,  this  was  probably  the  truth.  Swift  contended  that  the 
wound  had  been  produced  by  gunpowder  only,  without  wadding.  He  per- 
formed some  experiments  with  the  pistol  used  by  the  prisoner,  but  loaded 
with  gunpowder  and  wadding,  in  order  to  determine  the  effect  of  the  dis- 
charges at  different  distances.  At  twelve  inches'  distance  from  a  body,  he 
found  that  the  clothes  were  lacerated  and  the  skin  abraded,  but  the  wadding 
did  not  penetrate ;  at  six  inches,  the  clothes  were  lacerated,  and  the 
Avadding  penetrated  to  the  depth  of  half  an  inch  ;  at  two  inches,  the  wound 
produced,  which  was  two  inches  deep,  was  ragged  and  blackened  ;  at  one 
and  a  half  inch  from  the  chest,  the  wadding  passed  into  the  cavity  between 
the  ribs,  and  in  a  second  experiment  it  carried  away  a  portion  of  a  rib. 
('Med.  Gaz.,'  vol.  40,  p.  734.)  This  subject  was  investigated  by 
Mackintosh,  and  he  found,  in  reference  to  the  wounds  produced  by  wadding, 
that  the  amount  of  injury  done  is  in  proportion  to  the  amount  of  powder 
in  the  gun,  the  hardness  and  compactness  of  the  wadding  or  substance  used 
in  place  of  shot  or  bullet,  and  the  distance  of  the  object  from  the  point  of 
firing.  A  case  occurred  in  his  practice  which  was  the  subject  of  atrial  for 
unlawful  wounding  :  Reg.  v.  Isgute  (Norwich  Lent  Ass.,  1867.)  The  prisoner 
fired  at  a  boy  with  a  gun  loaded  with  brown  paper,  pressed  together.  He 
was  then  at  a  distance  of  two  or  three  yards  from  the  boy.  There  was 
a  wound  in  the  chest  about  the  size  of  a  shilling.  The  margin  of  the 
wround  was  jagged,  had  a  bluish-black  or  mottled  appearance,  and  the 
edges  of  one  of  the  ribs  was  laid  bare.  The  paper  pellet  took  a  course 
downwards,  as  a  result  of  a  deflection  of  the  projectile  by  the  rib.  A 
quantity  of  brown  paper  was  removed  from  the  wound,  and  the  boy 
ultimately  recovered.  The  question  which  Mackintosh  proposed  to  con- 
sider was  whether  paper-wadding  could  really  produce  such  a  wound 
as  was  here  found,  when  the  gun  was  fired  from  a  distance  of  two  or  three 
yards.  Without  going  into  details,  it  may  be  stated,  that  when  the  gun 
was  charged  with  a  small  quantity  of  powder  and  brown-paper  wadding, 
there  was  indentation,  but  no  penetration  at  a  distance  of  two  yards.  With 
one-third  more  powder  and  a  brown-paper  pellet  closely  compressed,  there 
was  penetration  through  the  boy's  jacket  to  an  inch  and  a  half  beyond. 
These  facts  bear  out  the  conclusion  already  given,  and  confirmed  the  boy's 
account  of  the  distance  from  which  the  gun  was  fired  at  him  by  the  prisoner. 
Swift  had  inferred  from  his  experiments  that  a  penetrating  wound  from 
wadding  was  not  produced  unless  the  piece  was  discharged  within  a 
distance  of  six  inches;  but  Mackintosh's  results  clearly  show  that  this 
must  depend  on  the  quantity  of  powder  used  and  the  loose  or  compact 
nature  of  the  substance  employed  as  a  projectile. 

Identity  from  the  flash  of  gunpowder. — Among  the  singular  questions 
which  have  arisen  out  of  this  subject  is  the  following: — Whether  the 
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person  who  fires  a  gun  or  pistol  at  another  during  a  dark  night  can  be 
identified  by  means  of  the  light  produced  in  the  discharge  ?  This  question 
was  first  referred  to  the  class  of  Physical  Sciences  in  France,  in  1809,  and 
they  answered  it  in  the  negative.  A  case  tending  to  show  that  their 
-decision  was  erroneous  was  subsequently  reported  by  Fodere.  A  woman 
positively  swore  that  she  saw  the  face  of  a  person,  who  fired  at  another 
during  the  night,  surrounded  by  a  kind  of  glory,  and  that  she  was  thereby 
enabled  to  identify  the  prisoner.  This  statement  was  confirmed  by  the 
deposition  of  the  woundedperson.  Desgranges  performed  many  experiments 
on  this  subject,  and  he  concluded  that  on  a  dark  night,  and  away  from 
every  source  of  light,  the  person  who  fired  the  gun  might  be  identified 
within  a  moderate  distance.  If  the  flash  was  very  strong,  the  smoke  very 
dense,  and  the  distance  great,  the  person  firing  the  piece  could  not  be 
identified.  The  question  was  raised  in  this  country,  in  the  case  of  lieg.  v. 
"White  (Croydon  Aut.  Ass.,  1839.)  A  gentleman  was  shot  at  while  driving 
home  during  a  dark  night ;  and  he  was  wounded  in  the  elbow.  When  he 
observed  the  flash  of  the  gun,  he  saw  that  the  piece  was  levelled  towards 
him,  and  the  light  of  the  flash  enabled  him  to  recognize  at  once  the  features 
of  the  accused.  In  cross-examination  he  said  he  was  quite  sure  he  could 
See  the  prisoner,  and  that  he  was  not  mistaken  as  to  his  identity.  The 
accused  was  skilfully  defended,  and  he  was  acquitted.  Evidence  of  this 
kind  has,  however,  been  received  in  an  English  Court  of  Law.  A  similar 
ease  was  tried  at  the  Lewes  Lent  Assizes,  1862  (Beg.  v.  Stapley).  The 
prisoner  shot  at  the  prosecutor,  a  gamekeeper,  on  a  dark  evening  in 
December,  and  the  latter  swore  that  he  distinctly  saw  the  prisoner  by 
the  flash  of  the  gun,  and  could  identify  him  by  the  light  on  his  features. 
His  evidence  was  corroborated  by  three  other  witnesses,  who  saw  him  not 
far  from  the  spot,  and  by  one  who  saw  him  in  the  act  of  running  away. 
He  was  convicted.  A  case  is  quoted  by  Paris  and  Fonblanque  (Bex  v. 
Haines),  in  which  some  police-officers  were  shot  at  by  a  highwayman 
during  a  dark  night.  One  of  the  officers  stated  that  he  could  distinctly 
see,  from  the  flash  of  the  pistol,  that  the  robber  rode  a  dark-brown  horse 
of  a  remarkable  shape  in  the  head  and  shoulders,  and  that  he  had  since 
identified  the  horse  at  a  stable  in  London.  He  also  perceived,  by  the  same 
flash  of  light,  that  the  person  had  on  a  rough  brown  great-coat.  This 
evidence  was  considered  to  be  satisfactory. 

From  the  information  which  the  author  was  able  to  collect  on  this 
point,  there  appears  to  be  no  doubt  that  an  assailant  may  be  thus  occa- 
sionally identified. 

For  a  description  of  the  chemical  examination  of  fire-arms,  to  determine 
whether  they  have  been  recently  discharged  or  not,  the  reader  is  referred 
to  p.  568. 


CHAPTER  51. 

IDEATH  FROM  BURNS  AND  SCALDS — SYMPTOMS — STUPOR — CAUSE  OF  DEATH — POST- 
MORTEM APPEARANCES — BURNS  ON  THE  DEAD  BODY — ACCIDENT,  HOMICIDE, 
OR  SUICIDE — WOUNDS  CA'JSED  BY  FIRE — SCALDING — BURNS  BY  CORROSIVE 
LIQUIDS. 

Hums  and  scalds. — A  burn  is  an  injury  produced  by  the  application  of  a 
flame  or  heated  substance  to  the  surface  of  the  body ;  while  a  scald  results 
from  the  application  of  a  liquid  at  or  near  its  boiling  point,  under  the 
.same  circumstances.    There  seems  to  be  no  real  distinction  between  a 
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burn  and  a  scald  as  to  the  effects  produced  on  the  body  :  the  injury  re- 
sulting from  boiling  mercury  or  melted  lead  might  receive  either  appella- 
tion. Nevertheless,  as  a  matter  of  medical  evidence,  it  may  be  important 
to  state  whether  the  injury  found  on  a  body  was  caused  by  such  a  liquid 
as  boiling  water,  or  by  a  heated  solid.  If  the  former,  the  injury  might 
be  ascribed  to  accident ;  if  the  latter,  to  criminal  design.  A  scald  pro- 
duced by  boiling  water  would  be  indicated  by  a  sodden  state  of  the  skin 
and  flesh,  but  there  would  be  no  destruction  of  substance.  In  a  burn  by 
a  heated  solid,  the  parts  may  be  more  or  less  destroyed,  or  even  charred  ; 
the  cuticle  may  be  found  blackened,  dry,  almost  of  a  horny  consistency, 
and  presenting  a  shrivelled  appeai'ance.  This  distinction  would  only 
apply  to  scalds  from  water.  A  scald  from  melted  lead  could  not  be  dis- 
tinguished from  a  burn  produced  by  a  solid  heated  to  the  same  tempera- 
ture. Some  of  the  oils  boil  at  500°  F.,  and  they  produce  by  contact  with 
the  skin  burns  as  severe  as  those  caused  by  melted  metals.  Burns  from 
flame,  such  as  that  of  gas,  are  indicated  by  extensive  scorching  of  the 
skin,  while  burns  from  gunpowder  are  known  not  only  by  the  scorching, 
but  by  the  small  particles  of  unburnt  carbon  which  are  imbedded  in 
the  skin. 

Action  of  melted  metals. — A  singular  case  occurred,  in  which  an  attempt 
on  life  was  made  by  pouring  a  melted  metal  into  the  ear.  The  mother  of 
an  idiot,  wishing  to  get  rid  of  him,  adopted  the  plan  of  pouring  melted 
pewter  into  his  right  ear  while  he  was  lying  asleep.  Great  pain  and 
violent  inflammation  followed,  but  the  man,  set.  25,  recovered.  The 
mother  then  alleged  that  he  had  himself  poured  the  melted  metal  into 
his  own  ear.  At  a  judicial  investigation,  Boys  de  Loury  was  required  to 
say  whether  such  an  act  was  likely  to  occasion  death,  and,  if  so,  how  it 
happened  that  the  party  had  in  this  instance  recovered.  The  alloy  was 
formed  of  seven  parts  of  tin  and  three  of  lead,  and  the  melting  point  of 
such  an  alloy  would  be  about  340°  F.  De  Loury  stated  that  such  an  act 
might  lead  to  death,  by  causing  inflammation  and  disease  of  the  bones  of 
the  internal  ear  extending  to  the  brain.  The  recovery  of  the  youth  was 
owing  to  the  mischief  which  followed  having  been  comparatively  slight. 
In  performing  some  experiments  on  the  dead  body,  he  found  that  it  was 
difficult  to  fill  the  ear-passage  with  such  an  alloy,  in  consequence  of  the 
sudden  expansion  of  the  air  caused  by  the  high  temperature.  ('Ann. 
d'Hyg.,'_  1847,  2,  424.) 

Various  degrees  of  bums. — Dupuytren  has  divided  burns  into  six 
degrees,  which  are  commonly  recognized  by  medical  jurists  : — 

1.  The  heat  produces  a  simple  inflammation  of  the  skin  without  vesica- 
tion. The  skin  is  red,  but  the  redness  disappears  on  pressure :  there  is 
slight  and  superficial  swelling,  with  severe  pain,  relieved  by  the  contact 
of  cold  substances.  The  inflammation  subsides  after  a  few  hours,  and 
the  skin  resumes  its  natural  condition  ;  or  it  may  continue  for  several 
days,  and  the  cuticle  then  peels  off. 

2.  There  is  severe  inflammation  of  the  skin,  and  the  cuticle  is  raised 
into  blisters  containing  a  yellowr-coloured  serum.  This  kind  of  injury  is 
generally  the  result  of  the  action  of  boiling  liquids.  Some  blisters  are 
formed  immediately ;  others  are  produced  within  twenty-four  hours,  and 
those  which  are  already  formed  become  enlarged.  Suppuration  takes 
place  if  the  cuticle  is  removed,  and  the  person  survives  sufficiently  long. 
As  the  cutis  or  true  skin  is  not  destroyed  by  this  degree  of  burn,  there  is 
no  mark  or  cicatrix  left  on  healing,  to  indicate  its  past  existence. 

3.  The  superficial  part  of  the  cutis  is  destroyed.  The  burn  appears  in 
the  form  of  yellow  or  brown  patches,  insensible  when  gently  touched,  but 
giving  pain  when  strongly  pressed.     An  inflammatory  redness,  acconi- 
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panied  by  vesication  or  blistering-,  is  perceived  in  the  healthy  portion  of 
skin  around  the  eschars.  A  white  and  shining  cicatrix  without  contrac- 
tion of  parts,  remains  after  healing1.  The  degree  of  injury  is  commonly 
observed  in  burns  from  gunpowder,  and  the  part  which  was  the  seat  of 
the  burn  is  frequently  stained  black,  when  the  particles  of  gunpowder 
have  not  been  removed  soon  after  the  accident. 

4.  The  skin  is  destroyed  as  far  as  the  subjacent  cellular  tissue.  There 
are  firm  and  thick  eschars  (dead  portions  of  skin),  which  are  quite  insen^ 
sible.  If  the  burn  has  arisen  from  a  boiling  liquid,  the  eschars  are  soft 
and  of  a  yellowish  colour  ;  if  from  a  red-hot  solid,  they  are  firm,  hard,  and 
of  a  brown  colour — sometimes  black.  The  skin  appears  shrivelled  and 
puckered  towards  the  eschar,  which  is  depressed  below  the  surface.  The 
surrounding  skin  presents  a  high  degree  of  inflammation,  and  vesica- 
tions appear.  From  the  fourth  to  the  sixth  day  the  eschar  falls  off,, 
leaving  an  ulcerated  surface,  which  heals  slowly  and  is  always  indicated 
by  a  cicatrix. 

5.  In  the  fifth  degree,  the  whole  of  the  layers  of  the  skin,  the  cellular 
membrane,  and  a  portion  of  the  muscles  beneath,  are  converted  into  a 
general  eschar.  The  appearances  are  similar  to  those  of  the  fourth  degree, 
but  in  a  more  aggravated  form. 

6.  The  burnt  part  is  completely  charred.  If  the  person  survives,  violent 
inflammation  is  set  up  in  the  subjacent  tissues  and  organs. 

Neither  a  burn  nor  a  scald  appears  to  be  considered  as  a  wound  in  law; 
but  in  the  statute  on  wounding  they  are  included  among  bodily  injuries 
dangerous  to  life.  Burns  and  scalds  may  be  regarded  as  dangerous  in  pro-r 
portion  to  the  extent  of  surface  (of  skin)  which  they  cover,  as  well  as  the 
depth  to  which  they  extend.  The  extent  of  skin  involved  in  a  superficial 
burn,  as  a  result  of  exposure  to  flame,  is  of  greater  importance  than  the 
entire  destruction  of  a  small  part  of  the  body  through  an  intensely  heated 
solid.  When  the  burn  is  extensive,  death  may  ensue  either  from  th& 
intensity  of  the  pain  produced,  or  from  a  sympathetic  shock  to  the  nervous 
system.  Death  rapidly  takes  place  from  burns  in  children  and  nervous 
females  ;  but  in  adults  and  old  persons  there  is  a  better  chance  of  recovery. 
From  a  statistical  report  published  in  1875  by  the  Registrar- General,  it 
appears  that  in  twenty-five  years  (1848-72)  68,785  persons  died  in  England 
and  Wales  from  the  effects  of  burns  and  scalds.  Of  this  number  34,854 
were  children  under  five  years  of  age.  In  1891,  there  were  4197  deaths 
from  burns,  scalds,  and  explosions. 

Symptoms.  Sttipor  from  hums. — In  some  instances,  especially  in 
children,  stupor  and_  insensibility  have  supervened  ;  and  these  symptoms 
have  been  followed  by  coma  and  death.  If,  under  these  circumstances, 
opium  has  been  given  to  the  patient  as  a  sedative,  the  stupor  resulting 
from  a  burn  may  be  attributed  to  the  effects  of  the  drug ;  and  should  the 
person  die,  the  practitioner  may  find  himself  involved  in  a  charge  of  mala- 
praxis.  It  may  be  alleged,  as  in  the  following  case,  that  the  person  was 
poisoned  by  opium.  A  medical  man  was  charged  with  the  manslaughter 
of  a  child  by  giving  to  it  an  overdose  of  opium,  while  it  was  labouring 
under  the  effects  of  a  severe  scald.  Abernethy  stated  in  his  evidence, 
which  was  given  in  favour  of  the  practitioner,  that  he  thought  the  exhi- 
bition of  opium  very  proper:  that  the  quantity  given,  eight  drops  of 
tincture  of  opium  immediately  after  the  accident,  and  ten  drops  two  hours 
afterwards,  Avas  not  an  overdose  for  a  child  (the  age  is  not  stated).  The 
circumstance  of  the  child  continuing  to  sleep  until  it  died,  after  the  exhi- 
bition of  the  opium,  was,  in  his  judgment,  no  proof  that  it  had  been 
poisoned.  This  sleep  was  nothing  more  than  the  torpor  into  which  it 
had  been  plunged  by  the  accident.    The  surgeon  was  acquitted.  Not- 
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■withstanding  the  very  favourable  opinion  expressed  of  this  plan  of  treat- 
ment, it  would  be  advisable  to  avoid  the  use  of  opium  on  these  occasions 
in  respect  to  infants  and  children.  Life  is  readily  destroyed  in  young 
subjects  by  the  smallest  dose  of  this  drug  (see  p.  378)  :  and  there  are  no 
sure  means  of  distinguishing  the  comatose  symptoms  produced  by  a  burn 
or  a  scald  from  those  produced  by  an  overdose  of  opium. 

Cause  of  death. — Of  the  cause  of  death  in  persons  exposed  to  fire  but 
little  need  be  said.  In  large  conflagrations  persons  are  frequently  simply 
suffocated,  from  the  want  of  proper  air,  or  the  respiration  of  the  products 
of  combustion — carbonic  acid  and  carbonic  oxide.  The  former  darkens  the 
blood  ;  the  latter  renders  it  lighter  in  colour.  In  other  cases,  where  a  large 
•volume  of  flame  suddenly  falls  upon  the  body  and  the  pei'son  is  still  able 
to  breathe,  the  fatal  effect  may  be  due  to  shock  ;  i.e.  a  sudden  and  violent 
impression  on  the  nervous  system.  A  person  may  recover  from  the  first 
effects  of  severe  burns,  but  ultimately  sink  from  exhaustion  or  from  an 
attack  of  tetanus.  ('Med.  Times  and  Gaz.,'  1854,  I.  p.  406.)  The  cause 
of  death  from  extensive  burns  of  the  skin  and  the  appearances  presented 
by  the  internal  organs,  have  been  investigated  and  described  by  Mendel, 
in  Horn's  '  Vierteljahrsschr.,'  1870,  2,  93.  See  also  '  Wiener  Med.  Blatter,' 
1881,  p.  1538;  '  Vierteljahrsschr.  f.  Gerichtl.  Med.,'  xxxvii.  pp.  65,  237. 

As  a  result  of  burns  from  explosions,  a  person  either  dies  speedily  or  he 
recovers.  In  a  case  tried  at  the  Swansea  Lent  Assizes,  1869,  it  was  proved 
that  a  man  had  sustained  severe  burns  from  an  explosion  of  fire-damp  in  a 
coal  mine.  He  partially  recovered  from  tbe  first  effects,  but  lingei'ed  for 
nearly  three  months,  when  he  died,  according  to  the  medical  evidence, 
from  inflammation  and  ulceration  of  the  bowels.  There  was  no  other 
apparent  cause  for  this  inflammation  but  the  burns,  and  death  was  referred 
to  the  burning  as  the  primary  cause.  There  was  no  actual  recovery  from 
the  time  of  the  occurrence  until  death.  In  the  coal-mining  districts,  in- 
flammation and  ulceration  of  the  bowels  is  not  an  unusual  result  of  burns 
affecting  a  large  surface  of  skin,  when  the  person  lingers  for  some  time 
after  the  accident. 

The  observations  made  by  Wilks  confirm  these  views.  He  has  found 
that,  in  reference  to  burns,  death  has  been  in  some  cases  immediately  due 
to  bronchitis,  pneumonia,  or  pleuro-pneumonia.  If  the  patient  survive 
but  a  short  time,  the  fatal  result  is  put  down  to  shock;  if,  also,  he  lives 
for  a  few  days  and  no  marked  appearances  are  found  in  the  viscera,  death 
is  attributed  to  the  same  cause.  He  describes  a  case,  in  which  a  boy,  set. 
2,  was  scalded  on  the  face,  neck,  and  chest  with  hot  water,  and  died  in 
-eight  days.  The  body  was  carefully  examined,  and  no  morbid  changes 
could  be  found  to  which  to  attribute  death.  A  girl,  ast.  9,  died  nine  days 
after  her  clothes  had  caught  fire.  Twenty- four  hours  before  death  she 
became  very  restless,  and  subsequently  all  her  limbs  and  body  were 
stiffened  as  in  tetanus.  There  were  no  convulsions.  There  were  burns 
■  on  the  upper  part  of  the  chest  and  both  arms,  with  granulating  and 
suppurating  sores.  The  brain  appeared  quite  healthy,  also  the  spinal 
cord.  All  the  organs  throughout  the  body  were  healthy.  ('  Guy's  Hosp. 
Rep.,'  1860,  p.  146.) 

Post-mortem  appearances. — In  examining  the  body  of  a  person  found 
burnt,  all  matters  connected  with  sex  and  identity  should  be  duly  observed. 
The  burning  of  the  Ring  Theatre  at  Vienna,  in  1881,  gave  rise  to  many 
.  important  medico-legal  investigations  respecting  the  sex  and  identity  of 
charred  remains,  of  which  Hoffmann  and  Schutze  have  given  a  descrip- 
tion ('Wiener  Med.  Blatter,'  1881,  p.  1538),  to  which  the  reader  is  referred. 
(See  also  Horn's  '  Vierteljahrsschr.,'  Oct.,  1864,  p.  303.)  The  presence  of 
large  quantity  of  phosphate  of  calcium  in  the  ashes  would  indicate  animal 
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remains  ;  bat  the  bones  are  never  completely  destroyed.  They  become 
white,  and  portions  of  them  retain  their  form  under  the  action  of  a  most 
intense  heat.  When  death  has  been  caused  by  severe  pain,  no  changes 
have  been  detected  in  the  dead  body ;  but,  under  other  circumstances,  it 
has  been  found  on  inspection  that  there  were  patches  of  redness  on  the 
bronchial  mucous  membrane,  as  well  as  on  that  of  the  alimentary  canal. 
The  brain  has  been  found  gorged,  and  the  ventricles  have  contained  an 
abundance  of  serum.  The  serous  liquids  of  the  pericardium  and  pleura 
have  also  been  in  larger  quantity  than  natural.  In  short,  besides  conges- 
tion, there  is  generally  abundant  serous  effusion  in  one  of  the  three  great 
cavities,  especially  in  the  head.  (See  cases,  'Med.  Graz.,'  vol.  25,  p.  743  ; 
vol.  31,  p.  551.)  In  deaths  from  fires  in  houses  the  persons  are  usually 
suffocated,  and  there  are  the  appearances  of  this  kind  of  death  (see 
Suffocation).  In  a  case  in  which  a  woman  died  on  the  thirteenth  day 
from  a  superficial  burn  involving  the  skin  of  the  lower  part  of  her  body, 
the  stomach  was  found  inflamed  at  its  greater  extremity,  and  the  duo- 
denum at  its  lower  portion— the  mucous  folds  of  the  intestines  having  a 
scarlet  colour.  The  other  intestines  as  far  as  the  caecum  were  also  more 
or  less  inflamed.  ('  Amer.  Jour.  Med.  Sci.,'  Jan.,  1861,  p.  137.)  If  the 
person  survives  the  first  effects,  he  may  die  from  inflammation,  suppura- 
tion, gangrene,  irritation,  or  fever,  or  he  may  be  worn  out  and  die  from 
exhaustion.  In  this  respect,  burns  of  the  fourth,  fifth,  and  sixth  degrees 
are  especially  dangerous  to  life ;  and  it  would  be  unsafe  to  give  a  pre- 
mature opinion  of  the  probable  result,  as  inflammation  of  deep-seated 
viscera  only  appears  after  several  days.  In  the  case  of  six  children 
burnt  to  death,  the  following  observations  were  made.  The  eyelids  were 
firmly  closed  ;  the  limbs  were  contracted,  and  the  hands  clenched.  The 
burns  on  the  bodies  of  these  children  were  of  great  superficial  extent,  but 
not  deep.  Nearly  three-fourths  of  the  surface  of  the  body  had  suffered 
from  the  effects  of  fire,  and  in  all,  the  hands  were  very  much  burnt.  In 
one  of  the  bodies  least  injured  by  the  fire  the  skin  and  covering  of  the 
chest  were  injected  with  bright  red  blood.  The  lungs  were  much  con- 
gested, and  of  a  bright  red  colour.  The  cavities  of  the  heart  were  empty. 
The  brain  was  congested  with  red  blood.  No  blood  in  the  body  presented 
the  usual  characters  of  venous  blood.  Death  was  attributed  to  the  shock 
from  sudden  and  extensive  burns,  and  not  to  suffocation ;  but  the  editor 
is  of  opinion  that  death  resulted  from  suffocation  by  carbonic  oxide. 
('  Lancet,'  1863,  I,  p.  60.)  In  a  case  of  death  from  burning,  the  lungs 
were  congested,  and  the  cavities  of  the  heart  were  empty.  No  particular 
observation  was  made  as  to  the  colour  of  the  blood.  The  tongue  was- 
swollen,  and  there  .were  some  other  appearances  indicative  of  strangu- 
lation ;  so  that  the  burning  had  probably  been  resorted  to  in  order  to 
conceal  the  mode  of  death.  There  was  a  blister  or  vesication  on  the  top  of 
the  chest,  showing  that  when  the  body  was  burnt  it  retained  some  degree 
of  vitality.  The  eyes  were  much  suffused.  The  reader  will  find  a  full 
account  of  the  appearances  presented  by  the  bodies  of  persons  who  have 
died  from  burns  in  Horn's  '  Vierteljahrsschr.,'  1870,  2,  93.  It  will  be  seen 
that  the  appearances  vary  according  to  the  seat  and  extent  of  the  burns, 
and  the  time  at  which  they  prove  fatal.  In  protracted  cases  the  organs 
of  the  chest  and  abdomen  frequently  present  marks  of  inflammation  and 
its  consequences.    (See  also  '  Guy's  Hosp.  Rep.,'  1860,  p.  146.) 

The  principal  subject  on  which  medical  evidence  is  required  on  these 
occasions  is  in  reference  to  the  question  whether,  in  a  dead  body  found 
burnt,  the  burning  took  place  during  life  or  after  death.  As  bodies  are 
sometimes  burnt  in  order  to  conceal  other  acts  of  violence,  a  careful  inspec- 
tion should  be  made  to  determine  whether  there  are  indications  of  any 
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other  kind  of  violence.  The  power  to  answer  these  questions  must  depend 
on  the  degree  to  which  the  action  of  the  fire  has  been  carried.  The  remains 
may  be  so  charred  as  to  render  all  such  inquiries  nugatory. 

Did  the  burning  take  place  before  or  after  death/  Vesication. — The  pro- 
duction of  vesication,  i.e.  of  blisters  containing  serum,  is  commonly  regarded 
as  an  essential  character  of  a  burn  which  has  been  produced  during  life, 
but  it  is  not  a  necessary  or  invariable  effect  of  a  burn  on  the  living  body. 
Vesication  is  especially  observed  in  scalds,  or  in  those  cases  in  which  the 
skin  has  been  burnt  by  flame  or  by  the  ignition  of  the  clothes,  provided 
the  cuticle  has  not  been  destroyed.  It  is  not  so  commonly  observed  in 
burns  produced  by  intensely  heated  solids.  In  vesication  the  cuticle  is 
raised  from  the  true  skin  beneath,  and  is  converted  into  one  or  more 
blisters  containing  serum,  while  the  skin  around  is  of  a  deep  red  colour.  It 
is  uncertain  as  to  the  time  at  which  it  appears  ;  it  may  be  produced  in  a 
jew  minutes,  or  sometimes  not  for  several  hours  ;  hence  death  may  take 
place  before  vesication  occurs,  and  the  non-discovery  of  this  condition  does 
not  warrant  the  opinion  that  the  burn  could  not  have  taken  place  during 
life.  If  the  cuticle  is  removed  from  a  vesicated  part  of  the  living  body,  the 
skin  beneath  will  become  intensely  reddened;  but  if  the  cuticle  is  stripped 
off  a  dead  body,  the  skin  will  become  hard,  dry,  and  of  a  horny-yellow 
colour ;  it  does  not  acquire  the  intense  scarlet  injection  which  is  acquired 
by  the  living  skin  when  vesicated  and  exposed. 

There  have  been  conflicting  opinions  whether  the  presence  of  blisters  on 
a  dead  body  should  be  received  as  absolute  proof  of  burning  during  life.  The 
following  may  be  taken  as  a  summary  of  the  ascertained  facts.  Christison 
had  an  opportunity  of  trying  experiments  on  the  effects  of  dry  heat  on 
the  same  body  before  and  after  death,  in  the  case  of  a  young  man  who  had 
poisoned  himself  with  opium.  While  he  was  lying  in  a  hopeless  state  of  coma, 
four  hours  before  death,  a  hot  iron  was  held  on  the  outside  of  the  hip-joint ; 
and  half  an  hour  after  death,  a  red-hot  poker  was  applied  to  three  places  on 
the  inside  of  the  arm.  Vesication  followed  the  burns  in  both  instances ;  but 
those  caused  during  life  contained  serum,  and  those  which  were  formed 
after  death,  air.  In  a  second  experiment,  a  cauterizing  iron  produced  no 
blisters  on  a  leg,  half  an  hour  after  amputation;  but  vesications  containing 
air  were  formed  when  the  iron  was  applied  ten  minutes  after  amputation. 
On  the  whole,  Christison  thought  that  a  vesication  containing  serum  indi- 
cates a  burn  during  life,  and  one  containing  air,  a  burn  after  death.  The 
author  performed  some  experiments  on  the  bodies  of  infants  eighteen  and 
twenty  hours  after  death,  both  with  boiling  water  and  heated  solids  ;  but 
in  no  case  did  he  observe  any  kind  of  vesication  to  follow  at  that  period. 
The  skin  was  shrivelled,  and  was  partly  destroyed  by  the  heat,  but  there 
were  no  blisters  produced.  (See  '  Ann.  d'Hyg.,'  1843,  1,  383.)  Under 
certain  morbid  states,  blisters  containing  serum  may  be  produced  in  the 
dead  body,  even  twenty-four  hours  after  death.  Leuret  observed  that  this 
took  place  in  a  dropsical  subject,  in  the  vicinity  of  which  a  heated  brazier 
had  been  placed.  The  cuticle  was  hardened,  then  raised  and  blistered  ; 
and  the  blister  contained  an  abundance  of  reddish-coloured  serum.  In 
repeating  this  experiment  on  other  dead  bodies  not  infiltrated,  it  was 
observed  that  no  vesications  containing  serum  were  produced.  ('  Ann. 
•d'Hyg.,'  1835,  2,  387.)  Champouillon  finds  that  blisters  maybe  produced 
in  bodies  affected  with  general  dropsy  at  almost  any  period  after  death. 
The  blisters  did  not  appear  immediately ;  the  time  which  he  found  requisite 
for  their  production  varied  from  two  to  six  hours.  The  serum  effused 
beneath  the  raised  cuticle  was  rarely  tinged  with  blood.  ('Ann.  d'Hyg.,' 
1846,  1,  421.)  The  conclusion  to  be  drawn  from  these  experiments  is, 
that  in  the  examination  of  burns  on  the  body  of  a  person  affected  with 
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•general  dropsy,  it  is  necessary  to  be  cautious  in  expressing  an  opinion.  In 
such  cases  it  would  not  be  possible,  from  the  existence  of  mere  vesication, 
to  say  whether  the  burn  took  place  before  or  after  death. 

Wright  produced  a  serous  blister  in  a  dead  body  more  than  a  dozen 
times — twice  within  half  an  hour,  and  once  within  fifteen  minutes  after 
death ;  and  in  amputated  limbs  he  has  produced  them  in  from  half  a 
minute  to  four  minutes  and  a  half  after  amputation.    The  only  favourable 
opportunity  which  occurred  to  him  for  producing  a  serous  blister  after 
death,  was  in  the  case  of  a  woman  thirty  years  of  age,  who  died  suffocated 
from  acute  congestion  of  the  lungs.    She  was  slightly  dropsical.  Three 
hours  and  a  half  after  death,  when  the  body  was  quite  warm  and  the 
joints  flexible,  a  spirit-lamp  flame  was  applied  to  the  lower  and  back 
part  of  the  left  leg.    After  the  lapse  of  an  hour,  blisters  had  formed, 
and  were  filled  with  serum  of  a  pale  straw-colour :  one  contained  two  and 
the  other  three  drachms  of  fluid.    Ten  and  fifteen  hours  after  death,  when 
the  body  had  become  cold  and  rigid,  the  flame  produced  only  gaseous 
blisters.   ('  Path.  Researches  on  Vital  and  Post-mort.  Burning,'  1850.)  The 
results  obtained  by  Liman  in  performing  similar  experiments  on  five 
dead  bodies,  in  from  one  to  two  hours  after  death,  are  not  in  accordance 
with  those  described  by  Wright.    Liman  noticed  that  by  a  spirit-flame  a 
blister  might  be  raised,  but  that  it  contained  nothing  more  than  vapour 
derived  from  the  fluids  of  the  skin  beneath  the  cuticle.    It  soon  became 
flat  and  charred,  and  there  were  no  changes  in  the  surrounding  skin  indi- 
cative of  vital  reaction.    The  temperature  (of  the  bodies)  varied  from 
78°  F.  to  98°  P.    No  experiments  were  performed  on  the  bodies  of  persons 
dying  or  just  dead.    (Casper's  '  Vierteljahrsschr.,'  1863,  24,  367.)    It  is, 
therefore,  exceedingly  doubtful  whether,  except  under  special  conditions  of 
the  body  such  as  general  dropsy,  blisters  containing  serum  can  be  produced 
by  a  burn  on  the  skin  of  a  person  really  dead.   Christison  found  that  when 
boiling  water  was  poured  upon  a  dead  body  ten  minutes  after  death,  the 
skin  was  simply  ruffled  and  shrivelled;  but  the  cuticle  was  not  raised  into 
a  blister.    The  same  effects  were  produced  so  long  as  the  body  retained  its 
warmth.    Accident  enabled  the  author  to  describe  the  results  within  a 
shorter  period  than  that  above  mentioned.    The  body  of  a  drowned  man, 
within  a  few  minutes  after  the  accident,  was  removed  from  the  water  and 
placed  in  a  hot  bath.    It  was  found  impossible  to  resuscitate  him,  but 
owing  to  the  heat  of  the  water  portions  of  the  cuticle  came  off,  when  the 
body  was  removed.    On  inspection,  there  were  several  blisters  filled  with 
bloody  serum  over  a  considerable  portion  of  the  skin,  especially  of  the  ex- 
tremities.  There  was  no  dropsy  here  to  account  for  their  production  ;  and 
the  fact  of  their  occurrence  appears  to  bear  out  the  view  of  Wright,  that 
the  production  of  a  serous  blister  on  a  dead  body  depends  on  the  amount  of 
organic  life  remaining  in  the  tissues.    In  this  case  the  man  was  pulseless, 
and  to  all  appearances  dead,  when  placed  in  the  hot  bath;  hence  the  effects 
of  hot  liquids  on  the  living  and  the  recently  dead  body,  so  far  as  the  pro- 
duction of  vesication  is  concerned,  are  proved  by  this  case  to  be  similar. 
Chambert  has  published  the  results'of  numerous  experiments  on  the  effects 
of  burns  on  the  living  and  dead  body.    These  were  made  on  the  bodies  of 
persons,  from  the  moment  of  death  until  twenty  hours  after  dissolution, 
and  some  were  performed  before  death.    The  general  results  of  his  re- 
searches are, — that  blisters  may  be  produced  by  burns  both  on  the  living 
and  dead  bodies  ;  that  they  are  produced  at  a  lower  temperature  in  the 
living  than  in  the  dead;  that  in  the  living  a  burn  produces  gi'eat  capillary 
congestion,  with  effusion  of  serum  in  the  blisters,  and  that  this  serum, 
when  heated  or  treated  with  nitric  acid,  sets  into  a  nearly  solid  coagulum. 
The  blisters  produced  in  a  dead  body,  even  a  few  minutes  after  death,  con- 
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tained  a  thin  watery  serum,  which  is  only  rendered  opaline  or  milky  by  heafc 
or  the  action  of  nitric  acid.    ('Ann.  d'Hyg.,'  1858,  1,  342.) 

A  line  of  redness. — In  burns,  especially  in  those  produced  by  red-hot 
solids,  other  effects  besides  vesication  follow.  The  edge  of  the  skin  imme- 
diately around  the  burnt  part  is  commonly  of  a  dead- white  line,  and  close  to 
this  is  a  deep  red  line,  gradually  shaded  off  into  the  surrounding  skin,  which 
is  reddened.  The  diffused  redness  is  removable  by  pressure,  and  disappears 
with  life;  the  red  line  here  referred  to,  however,  is  not  removable  by 
pressure,  and  is  persistent  after  death.  This  line  of  redness  is  not  always 
met  with  in  severe  burns,  and  when  a  person  survives  one  or  two  days,  its 
production  appears  to  depend  upon  a  power  of  reaction  in  the  system. 
Thus,  then,  its  absence  furnishes  no  proof  of  the  burn  having  been  produced 
after  death,  for  it  is  not  a  necessary  accompaniment  of  a  burn  during  life. 
Christison  endeavoured  to  determine  by  experiment  whether  this  line  of 
redness  could  be  produced  by  applying  a  heated  iron  to  a  dead  body.  He 
found  that  when  the  person  had  been  dead  only  ten  minutes,  no  such  effect 
was  produced.  In  repeating  his  experiments  on  bodies  many  hours  after 
death,  the  author  found  that  no  line  of  redness  ever  presented  itself;  so 
that  its  discovery  in  a  dead  body  burnt,  would  appear  to  indicate  either 
that  the  burning  took  place  during  life,  or  within  a  few  minutes  after 
death — most  probably  the  former.  Champouillon  takes  exception  to  the 
inference  derivable  from  these  experiments.  He  says  that  he  has  caused 
the  production  of  a  line  of  redness  by  the  application  of  heat  to  a  dead 
body,  and  that  it  is  a  uniform  accompaniment  of  the  formation  of  blisters 
in  the  dead.  He  admits  that  it  is  in  this  case  a  mere  capillary  infiltration 
of  blood,  quite  superficial,  and  surrounding  the  margin  of  the  blister ; 
while  in  the  red  line  produced  during  life  the  tissues  of  the  skin  are  deeply 
injected,  and  this  line  is  evidently  the  result  of  vital  reaction.  (See  'Ann. 
d'Hyg.,'  vol.  1,  p.  442.)  It  would  appear  that  he  has  only  remarked  this 
condition  in  dead  dropsical  bodies,  in  which  vesications  had  been  produced, 
and  it  is  obvious  from  his  description  that  he  is  referring  to  a  slight  con- 
gestion of  the  vessels,  occasioned  probably  by  the  stagnation  of  the  fluid 
portion  of  the  blood  in  the  superficial  capillaries.  It  is  altogether  distinct 
from  the  line  of  redness  described  by  Christison  as  a  frequent  consequence 
of  severe  burns.  In  the  case  of  Mr.  Westivood,  in  1839,  the  fact  of  certain 
burns  on  the  body  having  been  produced  during  life  was  determined  from 
an  observation  of  this  sign.  The  deceased  was  found  dead,  with  his  skull 
extensively  fractured,  his  throat  cut,  and  his  body  burnt  in  various  places. 
French  remarked  that  the  burns  were  surrounded  by  a  line  of  redness 
— that  they  were  probably  produced  about  the  same  time  as  the  other 
injuries,  but  certainly  while  there  was  some  vital  action  in  the  system. 
When,  however,  vesication  and  a  line  of  redness  are  absent,  we  have  no 
medical  data  on  which  to  found  an  opinion  whether  the  burn  was  caused 
before  or  after  death.  Wright  considered  that  in  a  low  state  of  vitality 
a  line  of  redness  might  not  be  produced  by  a  severe  burn  on  the  living 
body,  and  that  more  reliance  might  be  placed  on  the  red  marks  found 
beneath  the  blisters  and  crusts  of  vital  burns.  These  latter  were  well 
marked  when  he  found  the  line  of  redness  itself  indistinct.  (Op.  cit.,. 
p.  25.)  The  researches  of  Chambert  confirm  this  view.  In  a  burn  on  a 
living  person,  if  the  skin  has  not  been  entirely  charred  and  destroyed,  the 
cutis  will  present  a  dotted  or  pointed  redness,  these  dots  or  points  corre- 
sponding to  the  sudiparous  (perspiratory)  glands  and  hair-follicles.  After 
complete  death,  the  burn  does  not  produce  any  such  effect ;  the  cutis  is  of 
a  dead  white  on  its  surface  and  in  its  substance.  In  one  experiment 
performed  ten  minutes  after  death,  there  was  no  redness  of  the  skin, 
either  beneath  the  blisters  or  in  the  surrounding  parts.    ('  Ann.  d'Hyg.,* 
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1859,  1,  368.)  This  reddened  or  congested  state  of  the  bare  skin  is  more 
constant  than  any  other  appearance,  and  forms  at  present  the  best  criterion 
of  the  infliction  of  a  burn  on  the  living  body.  The  facts  connected  with 
burns  on  the  living  and  the  dead,  underwent  a  minute  scrutiny  in  a 
remarkable  case  of  alleged  matricide  at  Bridgenorth.  (Reg.  v.  Newton, 
Shrewsbury  Lent  and  Sum.  Ass.,  1849.) 

In  1848,  two  persons  were  charged  with  the  murder  of  a  new-born  child, 
which  had  been  secretly  buried,  and  was  exhumed  for  inspection  ten  days 
after  death.  Independently  of  an  incised  wound  on  the  arm,  the  edges  of 
which  were  everted  and  retracted  like  a  wound  produced  on  the  living 
body,  the  right  leg  presented  the  marks  of  burning.  The  cuticle  'was 
entirely  destroyed  over  the  greater  part  of  the  limb  :  the  surface  beneath 
had  an  intense  scarlet  colour  and  was  much  injected.  There  was  a  red 
line  of  inflammation  around  its  edge,  particularly  in  the  upper  portion,  and 
at  the  lower  part  of  the  scrotum  there  was  a  large  vesicle  filled  with 
serum.  From  this  condition  of  the  parts,  Prince  properly  inferred  that 
the  child  must  have  been  living  when  these  burns  were  inflicted.  The 
lungs  merely  indicated  that  respiration  had  been  imperfectly  performed. 
It  turned  out  subsequently,  by  the  confession  of  the  mother,  that  the  child 
had  been  born  alive,  and  that  its  body  had  been  deliberately  burnt  by  one 
of  the  accused  parties.  The  child  probably  did  not  survive  its  birth  a 
quarter  of  an  hour  :  a  proof  that  the  marks  indicative  of  a  vital  burn  do 
not  require  a  long  period  for  their  production. 

When  several  burns  are  found  on  a  dead  body,  it  may  be  a  question 
whether  they  were  all  produced  at  the  same  time.  This  is  a  point  which 
can  be  determined  only  by  observing  whether  any  of  them  present  signs  of 
gangrenous  separation,  of  suppuration,  granulation,  or  other  changes  that 
take  place  in  a  living  body  after  accidents  of  this  kind.  The  witness  may 
be  asked,  how  long  did  the  deceased  survive  the  burn  ?  A  person  may  die 
in  a  few  minutes  or  live  some  hours  after  receiving  a  most  extensive  burn  ; 
and  yet  there  will  be  no  change  in  the  part  burnt,  to  indicate  when  death 
actually  took  place.  There  may  have  been  no  time  for  inflammation  or  its 
consequences  to  become  established.  Suppuration  generally  follows  vesica- 
tion, and  in  severe  cases  it  may  occur  on  the  second  or  third,  day;  but 
often  not  until  a  later  period.  In  regard  to  gangrene,  this  takes  place 
when  the  vitality  of  a  part  burned  is  destroyed.  The  time  of  its  occurrence 
is  uncertain,  but  it  sometimes  very  speedily  follows  the  accident. 

After  a  murder  has  been  perpetrated,  it  is  not  uncommon  for  a  criminal 
to  attempt  to  dispose  of  the  body  by  burning  it.  This  occurred  in  the  case 
of  Mr.  Paas  (Bex  v.  Cook),  in  the  case  of  Beg.  v.  Good,  in  the  case  of  Beg.  v. 
Lee  (Exeter  Ass.,  Jan.,  1885),  and  in  another  case  at  Leeds  (Jan.,  1843), 
where  a  mutilated  body  was  found  floating  in  a  river  with  marks  of  burning 
about  it.  In  general,  the  body  is  not  burnt  until  all  signs  of  life  have 
disappeared  ;  we  shall  therefore  meet,  in  such  cases,  with  nothing  but  the 
charring  of  dead  flesh,  so  that  no  difficulty  can  exist  in  forming  an 
opinion.  When  the  burning  is  partial,  and  has  probably  taken  place 
from  a  wilful  ignition  of  the  clothes,  at  or  about  the  time  of  death,  some 
caution  is  required  in  expressing  an  opinion,  since  marks  of  vesication  and 
a  line  of  redness  are  not  nlways  present  in  burns  during  life.  It  is  by  no 
means  unusual,  however,  to  find  it  stated  in  evidence  that  blisters  are  a 
constant  accompaniment  of  a  burn  in  the  living  body.  In  Beg.  v.  Taylor 
(York  Lent  Ass.,  1842),  the  deceased  was  found  dead  with  marks  of  stran- 
gulation on  her  neck,  and  her  clothes  were  much  burnt  from  her  waist  to 
the  knees.  She  was  lying  across  the  hearth ;  the  body  was  burnt,  as  well 
as  the  upper  and  lower  limbs  and  the  neck.  In  the  opinion  of  the  medical 
witness,  the  burn  on  the  neck  could  not  have  been  produced  by  fire  extend- 
vol.  i.  3  b 
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ing  from  the  other  parts  of  the  body.  The  burns  must  have  occurred  after 
death  ;  and  they  could  not  have  taken  place  before,  nor  at  the  time  of  death, 
because  there  was  no  vesication,  and  he  had  never  seen  a  burn  on  a  living 
person  which  was  not  followed  by  blistering.  The  prisoner  was  convicted, 
his  counsel  having  failed  to  prove  or  render  it  probable  that  death  was 
caused,  as  alleged,  by  accidental  burning.  (See  Rep.  by  Stone  of  the  trial 
of  Dr.  Webster  for  the  murder  of  Dr.  Parkman,  Boston,  1850.) 

Accident,  homicide,  or  suicide. — It  is  rare  that  murder  is  perpetrated  by 
burning  :  the  dead  body  is  either  burnt  for  the  purpose  of  entirely  destroy- 
ing it,  or  the  clothes  are  fired  soon  after  a  person  has  been  killed,  in  order 
to  conceal  wounds  or  other  violent  means  of  death,  and  to  make  it  appear 
as  if  the  deceased  had  been  accidentally  destroyed  by  fire.  Death  by  burn- 
ing is  either  the  result  of  accident  or  homicide,  most  commonly  the  former, 
but  medical  evidence  may  give  rise  to  a  suspicion  of  murder,  under  two 
conditions: — 1.  When  it  is  evident  that  several  parts  of  the  body  have 
been  fired  at  the  same  time,  and  the  burns  are  such  as  not  readily  to  be 
explained  by  the  same  accident,  or  by  an  accidental  ignition  of  the  clothes. 
2.  When  there  are  marks  of  homicidal  violence  on  the  body  ;  but  these 
marks,  if  we  except  fractures  of  the  bones,  may  be  easily  effaced  when  the 
burn  is  extensive.  Accidental  deaths  from  this  cause  are  very  frequent 
among  women  and  children.  In  investigating  a  suspicious  case,  we  must 
remember  that  the  fact  of  a  dead  body  not  being  found  near  a  fire  or  any 
substance  capable  of  causing  ignition,  does  not  justify  an  imputation  of 
murder.;  since  the  deceased,  unless  disabled  by  intoxication,  infirmity,  or 
disease,  has  the  power  of  running  away  from  the  fire  after  an  accident,  and 
may  be  found  dead  at  a  distance,  without  having  been  seen  by  any 
person.  Homicidal  burning  cannot  be  established  by  medical  evidence, 
so'  much  as  by  that  which  is  presumptive  or  circumstantial ;  but  there 
are  many  medical  questions  which  arise  out  of  the  circumstances  under 
which  a  dead  body  is  found  burnt. 

A  man  named  Gilchrist  was  tried  at  Glasgow  for  the  murder  of  his 
wife.  On  the  evening  of  the  alleged  murder,  the  persons  who  lived  on  the 
floor  above  the  couple  stated  that  they  heard  a  noise  like  that  of  two 
persons  struggling,  and  afterwards  a  moaning,  as  of  one  choking  or  bleed- 
ing to  death.  A  smell  of  fire  now  became  perceptible  in  the  house,  which 
was  soon  filled  with  smoke.  The  witnesses  being  alarmed,  went  down  to 
the  prisoner's  apartment,  and  demanded  admission.  After  some  delay 
he  admitted  them,  and  in  doing  so  appeared  to  them  to  have  come  out  of 
an  inner  room,  where  he  said  he  had  been  sleeping.  On  admitting  them, 
he  stumbled  over  the  body  of  his  wife,  which  was  lying  in  the  outer  apart- 
ment quite  dead,  kneeling  before  a  chair,  and  very  much  burnt.  The 
prisoner  was  accused  of  having  murdered  her,  and  then  burnt  the  body  in 
order  to  conceal  the  manner  of  death.  In  his  defence,  he  alleged  that  he 
had  gone  to  bed  tired,  and  that  he  knew  nothing  of  what  had  happened 
to  his  wife  until  awoke  by  his  neighbours.  He  presumed  that  her  clothes 
had  caught  fire  while  she  was  intoxicated,  and  that  she  was  thus  acci- 
dentally burnt.  The  medical  witnesses  who  examined  the  body  reported 
that  they  found  it  so  much  burnt  that  they  could  give  no  opinion  of  the 
cause  of  death.  The  prisoner  was  condemned,  the  general  evidence  being 
against  him,  although  the  precise  manner  of  his  wife's  death  was  not 
proved  even  presumptively. 

In  another  case,  the  general  evidence  was  similar  to  that  adduced  in  the 
case  of  Gilchrist,  but  stronger  against  the  prisoner.  On  the  night  of  the 
alleged  murder  the  prisoner  was  in  bed,  when  his  wife  returned  home  with 
a  lighted  candle  and  some  whisky,  which  she  had  procured  from  a  neigh- 
bour.   Some  time  after3  a  struggling  was  heard  in  the  apartment,  and 
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-when  this  had  subsided  a  smell  of  fire  was  perceived  to  issue  from  it.  The 
neighbours  now  endeavoured  to  obtain  admission  by  knocking  at  the 
prisoner's  door,  but  he  either  could  not,  or  would  not,  hear  them.  At  last 
a  man  forced  his  way  in,  by  breaking  the  window  of  the  outer  room.  On 
entering,  he  found  the  room  full  of  smoke,  and  something  burning  in  a 
corner,  over  which  he  instantly  threw  a  pitcher  of  water  :  this  proved  to 
be  the  body  of  the  deceased.  Several  persons  now  entered  the  inner  room, 
where  they  found  the  prisoner  either  asleep,  or  feigning  to  be  so.  On  being 
roused,  and  told  that  his  wife  was  dead,  he  expressed  neither  surprise  nor 
sorrow  ;  but  coolly  demanded  by  what  authority  his  neighbours  had  broken 
into  his  house,  and  threatened  to  send  for  a  constable.  On  an  examination 
of  the  body,  some  parts  were  found  completely  cai'bonized  by  the  action  of 
the  fire.  On  the  face  and  extremities,  however,  the  fire  had  not  acted  with 
such  violence,  and  on  these  parts  were  found  marks  of  vital  reaction,  in- 
dicating that  the  burning  had  taken  place  during  life.  Some  spots  were 
merely  red  and  inflamed,  others  scorched  to  a  hard  transparent  crust,  but 
surrounded  by  a  distinct  redness  :  there  were  also  many  vesications  filled 
with  serum.  From  these  appearances,  the  witnesses  gave  it  as  their  opinion 
that  the  deceased  had  been  burnt  to  death.  The  jury,  in  this  case,  returned 
a  verdict  of  '  not  proven,'  considering  probably  that  the  deceased  might 
have  been  accidentally  burnt.  Duncan  remarks,  in  regard  to  these  two 
cases,  that  the  action  of  the  fire  was  extremely  violent  and  destructive, 
compared  with  the  small  quantity  of  combustible  matter  consumed ;  but  by 
what  standard  this  was  measured  we  have  no  knowledge.  As  the  com- 
bustible material  was  reduced  to  ashes,  and  the  time  occupied  in  the  burn- 
ing was  not  known,  such  an  opinion  could  be  little  more  than  a  conjecture. 
In  both,  the  burns  must  have  been  entirely  produced  by  the  ignition  of  the 
clothes,  since  there  was  no  trace  of  burning  of  the  house  or  furniture  in 
either.  In  the  second  case  the  deceased  was  found  on  the  hearth  with  part 
of  her  clothes  unburnt,  and  a  chair  from  which  she  had  fallen  quite  entire. 
She  was  dead  when  the  neighbours  entered,  and  the  body  was  discovered 
in  the  dark  by  the  red  light  issuing  from  it.  An  important  question  was 
raised  on  the  second  trial,  in  reference  to  the  opinion  of  the  deceased  having 
been  burnt  to  death,  namely,  whether  the  redness  and  blisters,  remarked 
on  the  edges  of  the  scorched  parts,  might  not  have  arisen  immediately 
after  strangling  or  some  other  cause  of  death  than  burning, — during  the 
period  when  a  lingering  vitality  remains  in  the  body,  and  when  un- 
doubtedly certain  phenomena  of  a  vital  nature  are  frequently  observed. 
The  medical  witnesses  felt  themselves  unable  to  answer  the  question 
decisively,  but  they  stated  that  they  did  not  consider  it  at  all  probable  that 
blisters  could  be  produced  on  the  body  even  immediately  after  death. 
('  Med.  Gaz.,'  vol.  8,  p.  107.    See  '  Ann.  d'Hyg.,'  1835,  2,  370.) 

Suicide  by  burning  rarely  presents  itself  for  the  consideration  of  a 
medical  jurist.  A  case  of  this  kind  occurred  in  the  gaol  of  Newgate,  in 
1871.  A  prisoner  was  found  in  his  cell  with  his  clothes  and  part  of  the 
bed-clothes  much  burnt,  and  with  some  severe  burns  on  his  body.  The 
gas-light  in  the  cell  was  so  placed  that  no  accident  would  account  for  the 
fire ;  but  all  the  facts  concurred  to  show  that  the  man  had  done  the  act 
deliberately.  He  gave  no  alarm,  but  a  moaning  was  heard  in  his  cell,  and 
this  caused  the  warder  to  enter  and  make  the  discovery  in  time  to  save  him. 

Amongst  the  questions  which  arise  in  reference  to  a  body  found  dead 
from  burns  is  this — Whether  the  burns  have  been  caused  by  gas,  by  in- 
flammable vapours  such  as  petroleum,  or  by  gunpowder.  Petroleum  is  at 
once  indicated  by  the  peculiar  and  powerful  odour,  and  sooty  blackening  of 
the  parts.  In  Reg.  v.  Gaitskell  (Carlisle  Spring  Ass.,  1872),  the  prisoner 
was  convicted  of  manslaughter  under  the  following  circumstances.  Ho 
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poured  a  quantity  of  petroleum  over  the  clothes  of  the  deceased,  and  by: 
accident  the  vapour  caught  fii^e,  and  the  burns  produced  caused  the  man's 
death  on  the  following  day.  Burns  from  the  flame  of  gunpowder  are 
generally  characterized  by  the  blackening  of  the  skin,  and  the  introduction 
of  some  of  the  grains  into  the  substance  of  the  skin.  In  the  Morfa  colliery 
explosion,  in  1870,  it  was  of  some  importance  to  determine  whether  gun- 
powder or  fire-damp  had  caused  the  death  of  some  colliers.  There  was  a 
little  difficulty  in  the  case  because  explosions  from  gas  in  mines  generally 
cause  a  blackening  of  the  skin  from  the  coal-dust.  The  large  volume  of 
flame  both  in  gas  and  gunpowder  explosions  causes  extensive  and  fatal 
burns. 

Wounds  caused  by  fire. — On  the  discovery  of  wounds  on  a  body  which 
has  been  exposed  to  fire,  it  is  necessary  they  should  be  closely  examined,  in 
order  that  a  witness  may  be  enabled  to  say  whether  they  have  been  caused 
by  cutting  or  other  instruments  before  death  by  burning,  or  whether  they 
are  not  simple  mechanical  results  of  the  effects  of  fire  on  the  skin.  A  boy, 
two  years  of  age,  was  brought  to  the  London  Hospital,  in  1840,  so  severely 
burnt  on  the  face,  neck,  abdomen,  and  limbs  that  he  survived  the  accident 
only  three-quarters  of  an  hour.  It  appeared  that  the  stepmother,  who  had 
charge  of  the  child,  left  him  at  home  locked  up  in  a  room  where  there  was 
a  fire,  while  she  went  out.  Some  of  the  neighbours  shortly  afterwards 
hearing  screams  proceeding  from  the  room,  broke  open  the  door,  and  dis- 
covered the  child  enveloped  in  flames,  and  its  clothes  on  fire.  The  flames, 
were  immediately  extinguished,  and  the  boy  was  brought  to  the  hospital. 
A  suspicion  of  ill-treatment  having  been  excited  by  the  appearance  of 
wounds  about  the  knees,  which  were  observed  as  soon  as  the  child  was- 
admitted,  and  by  the  reported  neglect  and  ill-usage  of  the  child  by  the 
stepmother,  an  inspection  was  made.  The  body  was  plump  and  well-formed» 
The  skin  in  the  burnt  parts  was  deprived  of  cuticle,  and  converted  into  a 
dry  deep  yellowish  or  blackish  mass,  which  was  very  tense,  hard,  and  easily 
torn.  There  were  gaping  wounds  on  both  knees.  On  the  right  side,  a 
fissure  in  the  skin  commenced  about  the  middle  of  the  thigh,  and  pro- 
ceeded for  two  inches  and  three-quarters  to  the  inside  of  the  knee-pan, 
where  it  became  somewhat  jagged,  and  making  a  sudden  turn  inwardSj. 
passed  to  the  extent  of  two  inches  towards  the  back  of  the  joint.  A  trans- 
verse laceration  of  the  skin,  three-quarters  of  an  inch  in  length,  was  observed 
on  thejfront  of  the  left  thigh  a  little  above  the  left  knee  ;  and  another,  which 
was  also  transverse  and  measured  an  inch  and  a  half  in  length,  was  situated 
below,  on  the  inner  side  of  the  joint.  These  fissures  in  the  charred  skin 
were  all  about  three  lines  in  width  and  two  in  depth,  and  exposed  the  fatty 
tissue  beneath,  which  was  white,  and  free  from  any  effusion  of  blood.  The 
edges  of  these  fissures  were  not  uneven,  but  they  did  not  present  the  clean 
and  smooth  appearance  usually  observed  in  incised  wounds.  The  vessels 
on  the  surface  of  the  brain  were  full  of  blood,  and  the  cortical  structure 
appeared  dark-coloured.  The  lungs  were  congested,  but  the  heart  contained 
little  blood.  The  mucous  membrane  of  the  stomach  presented  a  slightly 
pinkish  hue,  but  that  of  the  intestinal  canal  was  nearly  white.  From  the 
absence  of  any  trace  of  effusion  of  blood,  the  sound  condition  of  the  exposed 
adipose  tissue,  its  exemption  from  the  action  of  the  fire,  and  the  irregular 
character  and  appearance  of  the  fissures,  Curling  concluded  that  they 
were  not  the  result  of  wounds  inflicted  before  the  occurrence  of  the  burn  ;. 
he  considered  them  to  have  been  occasioned  by  the  influence  of  heat,  which 
had  forcibly  corrugated  the  skin  and  completely  destroyed  its  elasticity,, 
and  the  superficial  layer  of  fatty  tissue  being  closely  adherent  to  it,  neces- 
sarily gave  way  at  the  same  time.  In  several  places  some  small  vessels 
containing  blood  were  observed  running  across  the  fissures ;  these,  being 
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more  tenacious  than  the  fatty  tissue,  had  not  yielded  with  it.  This  appear- 
ance alone  was  sufficient  to  negative  the  supposition  of  the  infliction  of 
wounds  by  cutting  instruments.  The  production  of  the  fissures  might 
have  been  aided  by  the  child's  struggles  immediately  after  the  occurrence 
of  the  burn,  but  it  did  not  appear  that  these  were  at  all  violent.  This 
conclusion  was  justified  by  the  facts ;  and  the  case  is  calculated  to  throw 
an  important  light  on  the  accidental  origin  of  fissures  or  wounds  of  the 
skin  in  cases  of  death  from  burns. 

The  conclusions  which  Ave  may  draw  from  the  foregoing  statements, 
are  : — 1.  That,  as  a  general  rule,  when  we  discover  marks  of  vesication, 
with  effusion  of  serum,  or  a  line  of  redness,  or  both,  about  a  burnt  part 
of  the  body,  we  are  justified  in  saying  that  the  burn  has  occurred  during 
life.  2.  That  when  these  appearances  are  not  met  with,  it  by  no  means 
follows  that  the  burn  has  not  been  produced  in  the  living  body;  the 
affirmative  evidence  derived  from  such  appearances  being  much  stronger 
than  the  negative. 

The  subject  of  scalding  scarcely  requires  a  separate  notice.  A  scald 
from  boiling  water  would,  when  recent,  be  indicated  by  vesication  and 
the  sodden  state  of  the  skin.  The  living  structures  are  not  charred  or 
'destroyed  as  by  the  application  of  a  red-hot  solid.  A  woman  was  convicted 
of  throwing  boiling  water  over  her  husband,  with  intent  to  maim  him. 
'(Reg.  v.  King,  Liverpool  Sum.  Ass.,  1847.)  In  another  case  (Reg.  v.  Blewitt, 
Worcester  Sum.  Ass.,  1847),  the  prisoner  was  convicted  of  the  manslaughter 
of  his  wife  by  pouring  over  her  the  contents  of  a  kettle  of  boiling  water. 
At  the  Stafford  Winter  Assizes,  1859  (Reg.  v.  Hill),  a  man  was  convicted 
of  feloniously  casting  boiling  water  over  the  prosecutor,  with  intent  to  do 
him  grievous  bodily  harm.  The  medical  evidence  was  to  the  effect  that  the 
scalds  were  on  the  head,  cheek,  neck,  and  arm,  and  were  of  a  dangerous 
-character.  A  woman  at  Glasgow  attempted  to  kill  her  husband  by  pouring 
boiling  water  over  his  genital  organs  while  he  was  asleep  in  bed.  He  died  ; 
but  his  death  could  not  be  clearly  traced  to  the  scalding. 

Burns  by  Corkosive  Liquids. 

Among  the  cases  in  which  medical  evidence  is  sometimes  required,  are 
those  of  throwing  mineral  acids,  alkalies,  or  other  corrosive  liquids  on 
the  person.  This  crime  was  at  one  time  prevalent,  and  until  the  passing 
of  24  &  25  Vict.  c.  100,  s.  29,  there  was  no  adequate  punishment  for 
it.  On  one  occasion,  an  assailant  escaped  a  charge  of  felony,  because 
it  could  not  be  considered,  in  law,  that  sulphuric  acid  was  capable  of 
producing  a  wound — the  man  having  been  indicted  for  wounding.  One 
surgeon  considered  that  the  injury  produced  was  a  wound,  another 
thought  that  it  was  not.  The  judges  decided  that  it  was  not  a  wound 
within  the  meaning  of  the  Act.  (Mex  v.  Murrow,  Liverpool  Aut.  Ass., 
1835.)  The  statute  above  mentioned,  while  it  punishes  the  offence,  omits 
all  reference  to  a  definition  of  the  word  wound.  The  nature  of  the  liquid 
thrown  is  merely  defined,  in  general  terms,  to  be  '  any  corrosive  fluid  or 
any  destructive  substance ' — a  point  which  will  require  medical  evidence 
for  its  elucidation. 

In  common  language,  and  according  to  the  statute,  the  injury  thus  pro- 
duced by  a  mineral  acid  such  as  oil  of  vitriol,  is  called  a  burn  ;  but  it  is 
wholly  different  in  its  origin,  as  well  as  in  its  progress.  Great  deformity 
and  actual  blindness  have  resulted  from  su-m  an  injury.  A  medical  man 
is  sometimes  required  to  distinguish  these  injuries  from  burns  and  scalds  ; 
this  may  be  easily  done,  in  the  first  instance,  by  the  appearance  of  the 
j>art  injured,  as  well  as  by  the  description  of  the  first  symptoms.  The 
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eschar  or  destroyed  part  is  soft,  and  not  dry  as  in  a  burn  from  a  heated' 
solid.  The  skin  touched  by  a  concentrated  acid  is  destroyed  and  sloughs 
away,  to  the  extent  of  the  part  on  which  the  corrosive  liquid  was  applied,, 
leaving  a  suppurating  and  granulating  surface.  There  is  no  capillaiy 
congestion  or  redness  of  the  skin  around  the  injury,  as  in  a  burn  ;  but  the 
colour  of  the  injured  part  may  throw  some  light  upon  the  nature  of  the 
corrosive  substance  used.  Thus,  while  oil  of  vitriol  (sulphuric  acid)  pro- 
duces dark -brown  stains,  aqua-f  ortis  (nitric  acid)  produces  yellow  or  yellow- 
brown  stains  on  the  skin.  Articles  of  dress  are  also  differently  coloured  by 
these  acids.  The  period  at  which  a  person  may  recover  from  an  injury  of 
this  kind  depends  on  the  degree  and  extent  of  the  injury,  and  the  part 
affected  by  the  corrosive  liquid.  Although  a  person  may  not  die  from  the 
direct  effects  of  the  acid,  yet  the  inflammation  which  follows  in  deep-seated 
parts  may  prove  fatal.  In  infants,  or  delicate  women,  an  extensive  injury 
thus  produced  may  readily  destroy  life.  In  one  instance,  sulphuric  acid 
thrown  on  the  face  produced  inflammation  of  the  eye,  for  which  bleeding 
was  prescribed.  The  person  died  of  phlebitis  (inflammation  of  the  vein), 
as  the  result  of  this  bleeding  (p.  637).  In  the  case  of  Miss  Cashin,  for  whom 
an  escharotic  liniment,  containing  nitric  acid,  was  prescribed  by  a  quack, 
there  was  no  doubt  that  death  was  caused  by  the  great  local  mischief  pro- 
duced by  the  application.  The  nature  of  the  acid  may  be  determined  by 
applying  wetted  linen  to  the  part  when  the  injury  is  recent,  and  examining 
the  liquid  thus  absorbed.  In  general,  however,  evidence  is  readily  obtained 
by  examining  the  spots  or  stains  left  on  articles  of  clothing  or  furniture. 
Sulphui'ic  acid  is  most  commonly  used :  nitric  acid  has  also  been  thrown 
at  the  person,  and  has  led  to  the  destruction  of  the  sight.  The  caustic 
alkalies  may  also  be  used  under  these  circumstances,  as  well  as  numerous 
other  liquids,  on  which  the  only  medical  opinion  required  would  be,  whether 
the  article  employed  should  or  should  not  be  considered  as  a  corrosive 
liquid  or  a  destructive  substance.  To  constitute  a  felony,  it  is  not  now 
necessary  that  the  person  should  have  sustained,  from  the  act  of  throwing, 
any  bodily  injury.  Unless  vital  reaction  has  taken  place,  there  are  m> 
means  of  distinguishing  the  effects  of  a  corrosive  liquid  on  the  living  from 
those  produced  on  the  dead  body.    ('Ann.  d'Hyg.,'  1869,  1,  396.) 

The  mineral  acids  are  sometimes  used  in  other  ways  for  the  destruction 
of  life.  In  1833,  a  man  poured  a  quantity  of  strong  nitric  acid  into  the  ear 
of  his  wife  while  she  was  lying  asleep.  She  awoke  suddenly  with  a  violent 
pain  in  the  ear,  which  continued  for  three  days,  whereby  she  became  weak, 
and  exhausted.  Soon  afterwards  there  was  copious  bleeding,  and  a  portion 
of  membrane  escaped.  She  lost  the  use  of  her  right  arm,  and  became  com- 
pletely deaf.  Suppuration  took  place  from  the  ear,  and  blood  escaped  daily. 
She  gradually  sank,  and  died  six  weeks  after  the  injury,  the  right  half  of 
the  body  being  convulsed  before  death.  On  inspection,  a  portion  of  the 
external  ear  was  wanting,  and  the  ear-passage  was  much  wider  than 
natural.  The  brain,  near  the  petrous  portion  of  the  temporal  bone,  was 
softened,  and  the  bone  itself  diseased  (carious).  The  injury  bad  led  to  death 
indirectly  by  producing  disease  of  the  brain.    ('  Med.  Gaz.,'  vol.  17,  p.  89.) 

In  a  case  at  Aberdeen,  a  woman  poured  oil  of  vitriol  down  the  throat 
of  her  husband,  while  he  was  asleep  with  his  mouth  open.  She  was 
convicted  of  the  murder.  In  another  case,  a  woman  killed  her  husband, 
by  pouring  a  solution  of  corrosive-sublimate  down  his  throat  while  he  was 
sleeping.  In  Beg.  v.  Lipslci  (C.C.C.,  July,  1889),  a  murder  was  committed 
by  pouring  a  mixture  of  nitric  and  sulphuric  acids  down  the  throat  of  a 
woman  in  bed.  These,  however,  were  treated  as  cases  of  poisoning,  as 
death  did  not  depend  on  the  local  or  external  mischief  produced  by  the 
corrosive  agent  employed. 
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CHAPTER  52. 

SPONTANEOUS  COMBUSTION — ALLEGED  OCCURRENCE  OF  CASES  IN  HUMAN  BEINGS 
— IN  THE  DEAD  BODY — ACCIDENTS  BY  FIRE — SPONTANEOUS  COMBUSTION  OF 
MINERAL  AND  ORGANIC  SUBSTANCES — CONDITIONS  FOR  THE  SPONTANEOUS 
COMBUSTION  OF  COTTON,  HAY,  AND  OTHER  SUBSTANCES — INFLUENCE  OF  OIL 
AND  WATER. 

It  is  nearly  a  century  and  a  half  since  the  hypothesis  of  the  spontaneous 
combustion  of  the  human  body  took  its  origin.  It  was  readily  accepted  by 
those  who  could  not  in  any  other  wray  account  for  the  phenomena,  and  who 
were  incompetent  to  reason  correctly  from  recorded  facts.  At  that  date 
the  facts  connected  with  combustion  had  not  even  been  discovered.  All 
bodies  were  supposed  to  hold  within  them  a  principle  of  fire  (phlogiston), 
which  might  be  eliminated  from  them  under  certain  conditions.  When 
a  person  was  found  burnt,  and  no  cause  was  apparent,  the  fire  was 
supposed  to  have  had  a  spontaneous  origin,  i.e.  within  the  body  of  the 
deceased. 

In  old  medico-legal  works  cases  are  recorded,  in  which  it  was  supposed 
the  body  had  been  spontaneously  consumed  by  an  inward  combustion  of  the 
organs.  In  one  of  the  earliest  of  these  cases,  that  of  a  man  of  the  name  of 
Millet,  of  Rheims,  who  was  charged  with  the  murder  of  his  wife  by  fire, 
the  question  of  spontaneous  combustion  was  raised  in  the  defence,  and  led 
to  the  acquittal  of  the  accused.  This  case  rests  upon  the  authority  of  La 
Cat,  and  it  is  stated  to  have  occurred  at  Rheims  in  1725.  It  appears  that 
the  body  of  the  deceased  woman,  almost  entirely  consumed,  was  found  lying 
in  the  kitchen  of  the  house  at  a  short  distance  from  the  hearth.  A  part  of 
the  head  only,  with  a  portion  of  the  legs,  and  a  few  of  the  vertebra?,  had 
escaped  combustion.  The  floor  beneath  the  body  was  partially  burnt.  The 
jn'isoner,  in  his  defence,  stated  that  he  and  his  wife  had  retired  to  rest  on 
the  previous  evening ;  that  his  wife,  not  being  able  to  sleep,  got  up  and 
went  into  the  kitchen,  as  he  supposed,  to  warm  herself.  He  was  awakened 
by  the  smell  of  fire,  and  going  down  into  the  kitchen  discovered  the 
deceased  lying  near  the  hearth  in  the  manner  described.  An  intrigue  with 
a  female  servant  was  considered  to  furnish  a  sufficient  motive  for  the 
alleged  act  of  murder,  and  the  man  was  found  guilty.  On  appeal  to  a 
higher  Court,  the  sentence  of  death  was  revoked,  and  the  prisoner  was 
discharged  on  the  ground  that  this  was  a  case  of  spontaneous  combustion. 
(Taylor's  'Elts.  of  Med.  Jurispr.,'  1836,  1,254.  See  also  Liebig's  'Letters 
on  Chemistry,'  1851,  p.  281.)  As  far  as  the  mode  of  death  was  concerned, 
there  was  nothing  in  this  case  to  indicate  violence  by  another.  The  facts 
are  explicable  on  the  supposition  that  the  clothes  of  the  deceased  were- 
accidentally  ignited.  The  almost  complete  destruction  of  the  body  appeared 
at  that  date  to  be  inconsistent  with  the  ordinary  effects  of  fire,  but 
subsequent  observations  have  shown  that  this  is  an  error.  Other  cases,  in 
which  the  details  are  similar,  have  been  recorded.  It  does  not  appear, 
however,  that  any  one  on  whose  judgment  reliance  can  be  placed  has  ever 
seen  a  case  or  recorded  the  details  from  actual  observation.  The  hypothesis 
of  such  a  mode  of  destruction  of  the  Iranian  body  is  not  only  unsupported 
by  any  credible  facts,  but  is  wholly  inconsistent  with  all  that  science  has 
revealed.  In  the  instances  reported  which  are  worthy  of  any  credit,  a 
candle,  a  fire,  or  some  other  ignited  body  has  been  at  hand,  and  the 
accidental  kindling  of  the  clothes  of  the  deceased  was  highly  probable. 
They  who  adopt  this  hypothesis  appeal  to  the  electrical  state  of  the 
atmosphere  or  of  the  person,  coupled  with  the  impregnation  of  the  tissues 
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with  the  '  inflammable  principles  '  of  alcohol,  as  condition  sufficiently  ex- 
planatory of  their  views  :  such  explanations  may  be  reserved  until  the 
occurrence  of  this  spontaneous  combustion  from  internal  causes  is  placed 
beyond  any  reasonable  doubt.  (For  a  minute  description  of  the  phenomena 
which  are  supposed  to  accompany  this  condition,  see  Casper's  '  Wochen- 
schrift,'  1841,  Nos.  8,  9,  10;  Henke's  'Zeitschrift  der  S.  A.,'  1842,  2, 
228 ;  1843,  2,  39  ;  '  Ann.  d'Hyg.,'  1850,  2,  191  and  363  ;  also  1851,  1,  99 ; 
2,  383.)  It  need  hardly  be  observed  that  there  is  nothing  in  the  structure 
of  the  human  body  which  is  not  equally  found  in  the  bodies  of  all  warm- 
blooded animals.  No  one  has  ever  recorded  a  case  of  the  death  by 
spontaneous  combustion  of  any  domestic  animal ;  and  the  cases  recorded 
as  having  occurred  in  human  beings  are  explicable  as  ordinary  natural 
phenomena — the  combustion  of  clothing  or  furniture,  or  the  result  of 
accident. 

Some  writers,  who  have  rejected  the  doctrine  of  spontaneous  combustion, 
have  taken  up  the  view  that  the  human  body  may  in  certain  cases  acquire 
preternaturally  combustible  properties.  Although  they  admit  that  fire  is 
always  applied  from  without,  they  at  the  same  time  contend  that  from  the 
amount  of  animal  matter  found  burnt,  compared  with  the  clothing  or 
furniture  which  may  have  become  ignited,  the  flesh,  soft  organs,  and  even 
bones  must  have  been  more  combustible  than  usual.  Such  a  theory  as  this, 
however,  is  not  required  to  explain  the  facts.  Dry  animal  solids  readily 
burn,  but  the  soft  parts,  either  in  the  living  or  recently  dead  body,  contain 
as  much  as  72  per  cent,  of  water,  which  renders  them  highly  incombustible. 
Until  a  large  proportion  of  this  water  is  evaporated,  the  substance  does  not 
undergo  combustion.  In  many  experiments  made  on  different  organs  and 
on  different  bodies  the  author  has  not  observed  that  different  parts  of  the 
same  body  or  the  parts  of  different  bodies  have  varied  in  their  degree  of 
combustibility.  The  bones  alone  have  withstood  a  greater  degree  of  heat, 
from  the  large  proportion  of  earthy  matter  contained  in  them.  The  experi- 
ments have  led  to  this  result — the  flesh  and  the  organs  generally  are  very 
difficult  of  combustion,  and  can  be  completely  consumed  only  in  a  strong 
fire  and  under  a  powerful  current  of  air.  Experiments  on  the  bodies  of 
animals  have  shown  that  they  possess  the  same  property  of  difficult  com- 
bustibility. The  presence  of  alcohol  in  flesh  does  not  render  it  combustible. 
The  alcohol  will  burn,  but  the  flesh  can  only  be  burned  by  removing  from  it 
the  substance  which  interferes  with  its  combustibility — namely,  water. 
Tissues  which  have  undergone  extensive  fatty  degeneration  may,  neverthe- 
less, become  unusually  combustible,  so  as  to  become  readily  inflamed  on 
the  application  of  the  moderate  heat  of  a  spirit-lamp. 

In  some  cases  of  accidental  burning  in  which  all  the  facts  were  known, 
the  body  is  stated  to  have  been  much  destroyed,  compared  with  the  injury 
done  to  surrounding  objects.  In  1864,  a  woman  given  to  habits  of  intoxi- 
cation was  found  dead  in  her  room.  Her  clothes  were  on  fire,  and  a  chair 
had  been  burnt.  The  room  when  entered  was  filled  with  a  thick  black 
offensive  smoke.  On  examination  it  was  found  that  some  of  the  bones 
were  completely  deprived  of  flesh.  In  the  absence  of  a  fire  or  candle 
(which  was  still  burning  on  the  table)  this  might  have  been  set  down  as 
a  case  of  spontaneous  combustion,  or,  by  reason  of  the  flesh  being  burnt 
from  the  bones,  at  least  as  a  case  of  preternatural  combustibility,  whereas 
it  was  nothing  more  than  a  casualty  by  fire. 

Ogston,  Senr.  and  Junr.  ('Lect.  on  Med.  Jurispr.,'  pp.  463,  559), 
relate  the  two  following  cases  of  preternatural  combustibility,  which  came 
within  their  own  experience.  A  woman,  aged  66,  of  intemperate  habits, 
was  left  in  her  house  alone.  An  hour  later  her  body  was  found  on  the 
third  step  of  the  stair  near  the  kitchen ;  the  step  on  which  the  corpse 
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■rested,  and  one  of  the  spokes  of  the  wooden  hand-rail,  being  charred,  as 
were  the  seat  of  a  chair  and  a  small  portion  of  the  front  of  a  straw  mattress 
-on  a  bed,  both  in  a  kitchen  on  the  same  floor,  and  adjoining  the  staircase. 
^Contrasted  with  this  moderate  amount  of  combustion  exterior  to  the  woman's 
body,  was  the  extent  of  its  effects  on  herself.  On  the  front  of  the  head  and 
face,  the  absence  of  the  soft  parts  left  the  exposed  bones  blackened  and 
calcined.  On  the  back  of  the  neck  and  chest,  patches  of  a  greasy  charcoal 
were  found  here  and  there ;  and,  beside  them,  the  spinal  column  and  several 
•of  the  ribs  were  exposed  and  burned  black.  The  abdominal  wall  was  want- 
ing, the  intestines  a  burned  and  blackened  mass,  and  the  surface  of  the  liver 
calcined.  The  upper  limbs  were  distorted,  the  elbows  strongly  flexed,  and 
everywhere  charred  to  a  great  depth ;  the  bones,  however,  even  of  the 
fingers,  preserving  their  position.  The  right  thigh  had  its  deeper  muscles 
•still  uncharred,  but  presenting  the  appearance  of  roast  beef,  and  was  very 
dry.  The  skin  and  superficial  muscles  were  completely  burnt  away.  The 
right  leg,  only  partially  attached  to  the  thigh,  was  entirely  converted  into 
ft  greasy  black  charred  mass,  even  the  bones  not  escaping.  The  right 
foot,  totally  detached  from  the  leg,  had  been  changed  into  a  soft,  black, 
greasy,  and  shapeless-  cinder.  The  left  thigh,  leg,  and  foot  were  iu  a  con- 
dition similar  to  the  right.  Not  a  vestige  of  clothing  remained  anywhere. 
In  the  second  case,  a  woman,  aged  60,  was  left  by  her  husband  in  bed, 
apparently  in  her  usual  health.  Three  hours  later  smoke  was  noticed 
issuing  from  the  room,  and  the  woman  was  found  dead  close  to  the  fireplace, 
an  which  there  were  then  only  a  few  nearly  extinguished  embers  ;  her  night- 
dress, her  only  clothing,  was  on  fire.  It  was  supposed  that  two  hours 
previously,  and  an  hour  after  her  husband  had  left  her,  the  deceased  had 
got  out  of  bed  to  light  the  fire  in  her  room.  The  whole  of  the  right  side 
of  the  body  was  more  or  less  burned,  the  burns  being  in  all  stages,  from 
mere  reddening  of  the  skin  to  its  complete  destruction,  along  with  that  of 
the  flesh  underneath  it.  The  flesh  of  the  right  arm  was  charred  down  to 
the  bones,  and  the  elbow-joint  was  laid  open.  The  superficial  muscles 
of  the  right  thigh  were  burned  away,  and  the  deeper  muscles  roasted.  The 
right  side  of  the  face  and  head  were  charred.  The  right  breast  was  roasted. 
There  were  burns  of  the  first  and  second  degrees  on  the  left  arm  and  hand. 
The  belly  was  much  swollen.  In  both  these  cases  the  combustion  appears 
to  have  originated  from  the  ashes  in  the  fireplaces,  but,  in  the  opinion  of 
Ogston,  they  seemed  insufficient  to  account  for  the  extreme  destruction  of 
the  bodies,  without  supposing  that  they  were  in  a  state  of  unusual  readiness 
to  support  combustion.  For  another  instructive  case  of  so-called  spon- 
taneous combustion  see  '  Br.  Med.  Jour.,'  1888,  I.  p.  841. 

It  frequently  happens  that  the  skin  is  much  injured  by  fire,  while  the 
muscles  and  soft  parts  beneath  have  suffered  but  little.  There  are  some 
circumstances  which  may  occasionally  explain  the  different  degrees  in 
which  parts  of  a  body  are  found  burnt.  An  assassin  may  have  employed 
methylated  spirit,  naphtha,  benzol  ine,  turpentine,  or  some  inflammable 
liquid,  of  which  no  trace  can  be  found  ;  and  the  great  destruction  of  the 
body  may  therefore  be  due  to  this  extraneous  cause,  and  not  to  any  increased 
combustibility  of  its  partt.  A  short  exposure  to  a  large  volume  of  flame, 
owing  to  its  high  temperature,  will  speedily  char  the  flesh  and  consume  it. 
Articles  of  female  dress,  from  the  quantity  of  air  enclosed  between  the 
layers,  are  capable  of  producing  a  considerable  volume  of  flame,  and  thus 
the  bodies  of  women  are  sometimes  extensively  destroyed,  as  a  result  of 
the  accidental  burning  of  the  clothes  (p.  738).  Even  allowing  that  parts 
of  the  human  body  might,  in  certain  cases,  acquire  increased  combustible 
properties,  the  medical  jurist  will  perceive  that  this  admission  does  not 
involve  any  difficulty  in  the  judicial  determination  of  a  question  of  murder 
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by  burning  ;  since  it  is  contended  that  the  combustion  of  a  body  cannot 
possibly  take  place  except  by  contact  -with  some  substance  already  in  a 
state  of  combustion.  But  whether  the  ignition  of  the  clothes  of  a  deceased 
person  took  place  accidentally,  or  by  the  criminal  act  of  another,  is  a 
totally  different  question :  it  can  be  cleared  up  only  by  general  and 
circumstantial  evidence.  Assuming  that  the  body  of  one  person  will  burn 
more  rapidly  and  completely  than  that  of  another,  this  will  be  no  answer 
to  a  charge  of  causing  death  by  fire.  The  intention  which  a  person  may 
have  had  in  setting  fire  to  the  clothes  of  another,  when  he  could  not 
possibly  know  to  what  degree  the  burning  would  extend,  is  a  question  for 
a  jury,  to  be  decided  from  the  circumstances.  The  relation  of  this  subject 
of  the  alleged  spontaneous  combustion  of  the  body  to  medical  jurisprudence 
appears  to  have  been  much  exaggerated. 

Such  a  defence  as  spontaneous  combustion  might  afford,  would,  if 
admitted,  prove  most  convenient  to  assassins.  In  the  case  of  Mrs.  Pulley, 
whose  body  was  examined  in  1860,  the  circumstances  were  such  as  to 
require  but  little  ingenuity  to  transform  them  into  a  case  of  spontaneous 
combustion,  although  a  proper  inquiry  showed  that  it  Avas  a  deliberate 
murder  by  strangulation.  There  was  a  subsequent  burning  of  the  body 
by  means  of  the  clothes,  in  order  to  efface  the  marks  of  a  violent  death. 
The  deceased  was  found  lying  on  the  hearth  of  her  room,  about  three  or 
four  feet  from  the  grate.  From  the  shoulders  downwards  the  body 
was  lying  on  a  boarded  floor  of  oak.  The  deceased  was  fully  dressed, 
and  parts  of  her  clothing  and  body  had  been  destroyed  by  fire.  A  brass 
candlestick  was  lying  between  the  left  arm  and  the  body,  the  top  of  the 
candlestick  being  inclined  towards  it.  The  clothes  were  wholly  burnt 
off  both  arms,  and  partly  off  the  upper  portion  of  the  trunk.  The 
legs  were  not  at  all  burnt.  A  bonnet  which  the  deceased  wore  was 
partly  burnt.  The  right  arm  was  elevated  by  the  side,  with  the  elbow 
resting  on  the  floor.  The  fingers  were  partly  burnt  off,  and  the  remainder 
of  the  hand  was  charred.  The  left  hand,  which  was  stretched  out,  was  not 
so  much  burnt  as  the  right.  Some  ashes  from  the  clothing  lay  between 
the  left  arm  and  the  body,  which  was  not  elevated  above  the  floor.  The 
fire  was  extinguished,  but  there  was  a  strong  smell  of  burning  in  the  room 
when  it  was  entered.  There  had  been  no  fire  in  the  grate.  Under  the 
body  there  was  a  hole  in  the  oak  floor,  which  had  been  produced  by 
burning.  The  features  were  distorted  and  swollen,  and  the  eyes  suffused 
with  blood.  Some  parts  were  burnt  to  a  cinder,  whilst  others  were  but 
little  affected  by  the  fire.  This  case  is  in  some  respects  similar  to  that  of 
Millet  (p.  743). 

Cases  of  alleged  spontaneous  combustion  dependent  on  accident  or  homicide. 
— The  following  case  occurred  in  France.  The  body  of  a  man  was  found 
lying  in  bed,  and  in  a  state  of  combustion,  by  some  persons  who  entered  his 
bedroom  in  the  morning..  The  chamber  was  filled  with  a  dense  smoke,  and 
one  of  the  witnesses  asserted  that  he  saw  a  small  whitish  flame  playing 
ai'ound  the  body  of  the  deceased,  which  receded  from  him  as  he  appi'oached. 
The  clothes  of  the  deceased  and  the  coverings  of  the  bed  were  almost, 
entirely  consumed  ;  but  the  wood  was  only  partially  burnt.  There  were 
no  ashes,  and  there  was  but  a  small  quantity  of  vegetable  charcoal :  there 
was,  however,  a  kind  of  mixed  residue,  altered  by  fire,  and  some  pieces  of 
animal  charcoal,  which  had  evidently  been  derived  from  the  joints.  The 
deceased  was  in  the  habit  of  carrying  lucifer-matches  in  his  waistcoat 
pocket,  and,  according  to  his  usual  practice,  he  had  had  a  hot  brick  placed 
at  his  feet  when  he  went  to  bed  the  preceding  evening.  Two  hours  after- 
wards his  son  and  daughter-in-law  passed  by  the  door  of  his  room,  but  there 
was  nothing  which  attracted  their  attention.    It  was  only  the  following 
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morning,  early,  that  his  grandson  found  his  body  in  the  state  described. 
The  deceased  was  71  years  of  age.  He  was  not  fat,  nor  was  he  addicted 
to  drunkenness.  The  temperature  of  the  air  was  low  ;  and  there  were  no 
electrical  manifestations.  The  son  and  his  wife  were  suspected  of  haying 
murdered  the  deceased,  and  afterwards  burnt  the  body  in  order  to  conceal 
the  traces  of  the  crime.  The  body,  which  had  been  buried,  was  exhumed 
and  examined.  The  partially  burnt  cravat  was  still  around  the  neck,  and 
part  of  a  sleeve  of  a  nightshirt  was'  found.  The  hands,  completely  burnt, 
were  also  attached  to  the  forearms  by  some  carbonized  tendons,  which  gave 
way  on  the  slightest  fcmch.  The  thighs  were  detached,  so  as  to  resemble 
a  wilful  mutilation,  but  for  the  discovery  of  animal  charcoal  about  them. 
From  these  facts,  Masson  considered  it  impossible  to  ascribe  the 
changes  to  the  effect  of  accidental  burning  ;  and  as  they  could  only  be 
produced  by  violent  combustion  continuing  for  some  time,  he  drew  the 
inference  that  the  burning  must  have  resulted  from  some  inherent  cause 
in  the  person,  probably  roused  into  activity  by  the  hot  brick  placed  at  the 
feet  of  the  deceased.  The  burning  once  commenced,  would  be  easily  sup- 
ported by  the  state  of  the  tissues.  Hence  the  case  was,  in  his  opinion,  to 
be  referred  to  the  class  of  spontaneous  combustions.  Orfila  is  reported, 
to  have  coincided  with  Masson  in  this  opinion,  and  the  accused  were 
acquitted.  ('  Gaz.  Med.,'  Sept.  4,  1847.)  With  respect  to  the  medical 
opinion,  that  a  long-continued  action  of  a  strong  heat  was  necessary  in  order 
to  produce  the  effects  observed,  it  may  be  remarked  that  it  is  not  possible 
to  assign  the  degree  of  the  duration  of  the  heat  which  is  required  to  pro- 
duce particular  effects  on  the  body.  It  appears  probable  that  Masson  had 
underrated  the  effects  which  are  liable  to  follow  from  an  accidental  ignition 
of  the  clothes. 

In  1850  some  German  physicians  advocated  the  hypothesis  of  spon- 
taneous combustion.  A  trial  took  place  at  Darmstadt  in  1850,  in  which  a 
valet  named  John  Stauff  was  charged  with  the  murder  of  his  mistress, 
the  Countess  of  Goerlitz.  This  lady  was  found  dead  in  her  apartment;  the 
dress  on  the  upper  part  of  the  body  was  almost  wholly  consumed ;  the 
head  exhibited  the  form  of  a  nearly  shapeless  black  mass,  in  which  the 
mouth  was  imperfectly  distinguishable,  with  the  charred  tongue  pro- 
truding from  it.  The  skin  of  the  neck,  as  well  as  the  skin  and  muscles 
of  the  face  and  upper  part  of  the  chest,  was  much  blackened  and  charred. 
The  joints  of  both  arms  were  charred  on  their  surfaces,  and  the  blackened 
ends  of  the  bones  protruded.  There  were  no  marks  of  fire  anywhere  on 
the  clothes  beyond  the  margins  of  the  burns  on  the  body.  A  writing- 
desk  near  the  body  had  been  partially  burnt,  and  the  floor  beneath  and  in 
front  of  the  desk,  over  a  space  of  a  foot  and  a  half,  had  been  entirely  con- 
sumed. The  feet  of  a  chair  placed  near  the  writing-desk  were  slightly 
charred.  A  folding-board  and  the  drawers  were  also  much  burnt.  The 
physician  who  was  consulted  could  suggest  no  other  explanation  of  the 
facts  than  that  the  body  of  the  Countess  must  have  taken  fire  spontane- 
ously, while  she  was  engaged  in  writing  at  her  desk.  He  could  not  even 
admit  that  her  cap  or  dress  might  have  become,  by  some  accident,  ignited 
by  a  candle  ;  because,  had  this  been  the  case,  she  would,  in  his  opinion, 
have  had  time  to  escape  or  call  for  assistance.  The  other  reasons  assigned 
for  the  adoption  of  this  hypothesis  were,  that  deceased  went  to  bed  in 
good  health,  that  there  was  a  greasy  black  or  sooty  substance  found  about 
the  room,  and  that  the  body  exhaled  an  empyreumatic  odour.  It  may  be 
observed  that  when  the  room  was  first  broken  into,  and  the  Countess 
was  found  dead,  flames  burst  out  simultaneously  from  the  hangings,  the 
writing-desk,  and  the  floor  beneath  it,  which  required  to  be  extinguished 
by  water.     The  opinion  thus  given  amounted  to  this  :  the  Countess's 
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body  had  undergone  slow  combustion  until  it  reached  a  fall  red-heat ;  it 
'then  ignited  the  furniture  around — the  reverse  of  the  process  by  which, 
according  to  experience,  persons  are  usually  burnt  to  death.  The  Countess 
was  thus  found  dead  in  her  chamber  on  June  13th,  1847.  On  Nov.  26th 
of  that  year,  it  was  intimated  to  the  Count  that  an  inquest  would  be  held  ; 
and  the  valet  Stauff,  having  in  the  mean  time  made  an  attempt  to  poison 
his  master,  was  then  first  suspected  of  having  murdered  the  Countess — 
the  death  by  burning  having  up  to  tbis  time  been  treated  as  an  accidental 
occurrence.  The  body,  which  had  been  buried,  was  not  exhumed  until 
Aug.  11th,  1848,  i.e.  fourteen  months  after  death  :  it  was  subjected  to  a 
special  examination,  and  the  Hessian  Medical  College,  to  which  the  case 
was  referred,  came  to  the  conclusion  that  the  Countess  had  not  died  from 
spontaneous  combustion.  The  case  was  subsequently  referred  to  Liebig 
and  Bischoff ;  and  their  report  was  issued  in  March,  1850,  at  which  date 
the  man  Stauff  was  put  on  his  trial.  They  found  no  difficulty  in  con- 
cluding that  the  body  had  been  wilfully  burnt  after  death  for  the  purpose 
of  concealing  the  murder.  There  was  some  doubt  whether  the  deceased 
had  died  from  strangulation,  or  from  violence  to  the  head.  Stauff  was 
-convicted  chiefly  upon  circumstantial  evidence.  He  subsequently  confessed 
that  the  countess  had  entered  her  room  as  he  was  in  the  act  of  committing 
a  robbery.  A  struggle  took  place  ;  he  seized  her  by  the  throat,  strangled 
her,  and  afterwards  placed  the  body  in  a  chair,  piling  around  it  combustible 
articles  of  furniture.  He  set  fire  to  these  with  the  view  of  destroying  the 
proofs  of  his  crime.  It  will  be  observed  that  the  tongue  was  found  pro- 
truded, as  it  is  in  violent  strangulation,  and  that  in  its  charred  state  it 
retained  the  position  given  to  it  by  the  act  of  murder. 

One  of  the  supposed  scientific  difficulties  in  this  case  was,  that  the  body 
appeared  to  have  been  so  much  consumed  compared  with  the  amount  of 
•combustibles  near  it.  This,  however,  seems  to  have  been  a  mere  conjecture. 
Another  point  which  excited  notice  was,  that  the  clothes  were  not  consumed 
beyond  the  margins  of  the  burns  on  the  body — a  circumstance  which  has 
been  regarded  as  a  special  characteristic  of  spontaneous  combustion, 
•  although  it  simply  shows  that  when  the  clothing  burns  without  producing 
much  flame,  the  burns  on  the  body  are  defined  by  the  clothing  actually 
consumed.  The  dark  greasy  matter  on  the  furniture  and  the  empyreumatic 
smell  are  also  conditions  which  in  this  case  were  proved  to  be  the  results  of 
a  homicidal  attempt  to  conceal  a  murder,  and  they  were  not,  in  any  sense, 
indications  of  spontaneous  combustion.  They  are  always  produced  when 
there  is  a  slow  or  smothered  combustion  of  animal  matter.  (See,  for  a 
further  report  of  this  case,  a  paper  by  Tardieu,  '  Ann.  d'Hyg.,'  1850,  2, 
191,  363;  and  1851,  1,  99;  also  Ogston,  in  'Med.  Gaz.,'  vol.  46,  pp.  899 
and  948. 

A  case  of  note  in  reference  to  this  subject  is  that  reported  by 
Bertholle  ('L'Union  Med.,'  Nov.  19,  1870)  ;  and  by  Strohl  ('  Ann.  d'Hyg.,' 
1871,  1,  228).  A  woman  addicted  to  drinking  alcoholic  liquids  to  excess, 
including  absinthe,  having  drunk  largely,  went  into  her  bedroom,  and  two 
hours  afterwards,  her  husband,  in  attempting  to  enter  the  room,  found  the 
door  so  hot  that  it  gave  him  the  sensation  of  burning.  An  alarm  of  fire 
was  given,  and  the  room  was  entered  by  a  window.  There  was  a  nauseous 
odour  and  a  sense  of  suffocation  on  entering.  The  dead  body  of  the  woman 
was  found  on  the  floor  between  the  bed  and  the  hearth — the  head  being 
partly  under  the  bed,  and  the  legs  across  the  hearth.  There  was  no  fire  in 
the  grate,  and  the  register  was  down.  The  floor  on  which  the  body  was 
lying  was  more  carbonized  than  burnt,  and  on  it  were  found  fragments  of 
bones — some  of  the  ribs,  a  hand,  and  incinerated  remains.  The  head, 
which  was  swollen  and  of  a  violet-red  colour,  presented  no  mark  of 
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burning.  The  hair  was  not  burnt.  The  upper  part  of  the  trunk  was  not 
burnt,  but  was  covered  with  a  black  powder,  the  residue  of  the  burnt 
clothing.  The  left  arm  had  disappeared  from  the  shoulder.  The  right 
arm  had  lost  the  hand,  which  was  disarticulated  at  the  wrist.  The  elbow 
joint  was  exposed,  but  the  muscles  of  the  arms  were  not  destroyed.  The 
left  side  and  front  of  the  chest  were  widely  open,  but  there  was  no  trace 
of  the  thoracic  viscera.  The  lower  ribs  were  separated.  The  walls  of  the 
abdomen  were  gone, — its  cavity  was  empty,  the  viscera  being  reduced  to- 
a  greasy  black  soot  adhering  to  the  vertebra?.  The  bones  of  the  spine 
and  pelvis  remained,  but  the  muscles  and  fasciae  had  disappeared.  The 
lower  limbs  from  the  thighs  downwards  were  entire,  the  skin  being 
covered  with  a  black  powder — but  there  were  no  blisters  or  vesications  on 
these  parts. 

It  is  further  stated  that,  although  there  was  no  visible  source  of  fire 
or  ignition  in  the  room — and  the  bed  and  its  furniture  had  escaped  burn- 
ing— the  floor  was  still  burning,  but  without  flame,  when  the  room  was 
entered.  No  combustible  in  the  shape  of  candle,  matches,  or  fuel  was 
found  near  the  body.  No  noise  or  cry  of  alarm  was  heard,  and  the 
people  living  opposite  saw  no  light  or  flames  in  the  chamber  or  smoke 
issuing  from  it. 

The  complete  destruction  of  the  clothes  by  burning  in  this  case  shows 
that  the  fire  was  ab  extra,  and  although  no  sources  of  combustion  were 
found  in  the  room,  still  this  does  not  preclude  the  possibility  of  an  accident 
from  this  source.  The  woman  may  have  had  matches  about  her,  and  in 
her  intoxicated  state  an  accident  may  have  easily  occurred,  by  which  her 
clothes  were  ignited  and  led  to  the  combustion  of  the  body  as  well  as  of 
the  matches.  This,  at  any  rate,  is  more  probable  than  the  theory  that  the 
viscera  of  her  body  should  have  spontaneously  acquired  such  a  temperature 
as  to  lead  to  the  complete  destruction  of  her  clothing.  A  case  like  this 
proves  nothing  in  favour  of  the  theory  of  spontaneous  combustion.  It  is 
similar  in  its  details  to  that  of  Mrs.  Pulley,  a  case  of  murder  with  an 
attempt  at  concealment  (p.  746).  The  unequal  burning  of  the  body  was 
observed  in  both  cases. 

It  could  scarcely  be  supposed  that  the  question  of  the  spontaneous 
combustion  of  the  dead  human  body  would  present  itself  for  consideration, 
yet  the  following  case  bears  upon  this  point.  In  1865,  a  gentleman,  aet. 
30,  died  in  the  south  of  England  of  typhoid  fever.  It  was  noticed  that 
there  was  great  tympanitis.  His  remains  were  taken  to  Garston  and 
interred  in  the  family  vault  in  the  parish  church.  The  body  was  in  a. 
shell,  enclosed  in  a  patent  metallic  coffin  and  an  oaken  one.  About 
thirteen  months  after  the  burial  a  foul  smell  was  perceived  in  the  church, 
and  it  was  found  to  issue  from  a  crevice  in  the  floor  immediately  over  the 
vault  in  which  the  coffins  had  been  placed.  The  vault  was  opened,  and 
it  was  then  found  that  the  coffins  in  which  the  body  was  placed  had  burst 
opposite  to  the  breast,  and  liquid  matter  was  oozing  from  the  body.  The 
coffins  were  filled  with  sawdust,  and  the  vault  was  left  exposed  for  the 
night.  The  gas,  which  had  been  lighted  in  the  church  during  the  explora- 
tion, was  turned  off  at  the  meter,  and,  as  it  was  supposed,  all  was  left 
quite  safely.  The  next  morning,  when  the  workmen  entered,  the  vault 
was  found  to  be  on  fire,  burning,  as  the  sexton  said,  with  a  bluish  flame 
and  a  most  offensive  smell.  By  throwing  water  and  earth  on  the  burning 
mass  the  flames  were  extinguished,  and  it  was  then  found  that  the 
wooden  coffin  of  the  deceased  and  his  remains  were  entirely  consumed, 
with  the  exception  of  the  silver  coffin-plate  and  a  portion  of  the  intestines. 
Another  coffin  in  the  same  vault,  at  a  short  distance  from  it,  was  slightly 
burnt  at  the  side. 
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For  such  a  complete  destruction  of  the  body  to  have  taken  place,  the 
fire  must  have  been  going  on  for  some  hours  before  discovery.  None  of 
the  woodwork  or  any  other  part  of  the  church  was  injured,  and  the  place 
was  found  secure  as  on  the  previous  night.  Many  persons  set  it  down  to 
spontaneous  combustion,  but  it  was  found  that  one  of  the  workmen  had 
been  smoking  in  the  vault,  and  might  have  carelessly  thrown  down  the 
lighted  paper  which  he  used.  This  may  have  kindled  the  cloth  covering 
of  the  coffin  and  sawdust,  and  assuming  that  the  gases  issuing  from  the 
body  were  of  a  combustible  nature,  like  those  described  as  issuing  from 
dead  bodies  advanced  in  putrefaction  (pp.  Ill,  112),  the  results  might 
be  accounted  for  without  reference  to  the  theory  of  spontaneous  combus- 
tion. The  only  inexplicable  fact  of  the  case  is,  that  the  bones  are  stated 
to  have  entirely  disappeared,  as  these  are  chiefly  formed  in  incombustible 
mineral  matter — phosphate  and  carbonate  of  calcium.  Dead  bodies  may, 
as  it  has  been  elsewhere  stated  (pp.  51,  97),  emit  light  and  heat,  and 
evolve  inflammable  gases.  But  these  gases  require  a  full  red-heat,  in 
order  that  they  should  burn  and  produce  the  usual  effects  of  burning.  In 
this  case  the  sawdust  no  doubt  acted  as  fuel,  and  thus  led  to  the  complete 
burning  of  the  body. 

Time  required  for  the  burning  of  a  dead  body. — It  may  be  a  medico- 
legal question  whether,  on  discovering  a  body  much  burnt,  it  could  be 
determined  from  its  appearance  how  long  a  period  it  would  require  to 
produce  the  amount  of  destruction  observed.  An  answer  to  such  a 
question  may  be  necessary,  in  order  to  connect  a  person  with  the  perpetra- 
tion of  an  alleged  crime,  but  the  question  does  not  admit  of  a  precise 
answer.  A  conjecture  only  can  be  formed  from  the  facts  proved  in  each 
particular  case.  The  human  body  contains  a  large  proportion  of  water 
{72  per  cent.)  ;  this  gives  to  the  soft  structures  a  power  of  resisting  com- 
bustion. At  the  same  time  there  is  a  quantity  of  fat  in  the  body,  varying 
in  different  parts,  but  amounting  to  an  average  of  about  five  per  cent. 
The  fat  or  oil  tends  to  increase  its  combustibility,  and  this  is  still  further 
increased  if  it  is  placed  on  any  combustible  article  which  can  imbibe  it 
such  as  a  rug  or  a  deal  floor.  The  nature  of  the  dress  will  also  make  a 
difference.  Under  a  strong  and  active  flame,  which  might  subsequently 
burn  out  before  the  discovery  of  the  body,  there  would  be  a  degree  of 
destruction  in  half  an  hour  which  a  more  slow  and  smothered  combustion 
would  not  effect  in  several  hours.  In  the  case  of  the  Countess  of  Goerlitz, 
{p.  747),  it  was  proved  that  she  had  retired  to  her  room  between  three 
and  four  o'clock  in  the  afternoon :  the  Count  returned  at  seven  o'clock, 
and  knocked  at  the  door  of  her  anteroom,  but  receiving  no  answer  he 
again  went  out.  Had  the  burning  of  the  body  already  commenced,  he 
would  have  perceived  it  by  the  smell  or  by  the  appearance  of  smoke.  He 
returned  again  at  nine  o'clock  ;  and  during  this  second  absence,  covering 
an  interval  of  hvo  hours,  a  bright  light  had  been  seen  at  one  of  the  windows, 
and  a  thick  smoke  issued  from  one  of  the  chimneys.  There  is  a  little  dis- 
crepancy as  to  the  time,  but  taking  the  maximum,  the  amount  of  destruc- 
tion described  in  this  case  must  have  occupied  less  than  two  hours,  and 
probably  not  more  than  one  hour. 

This  question  actually  arose  in  Reg.  v.  Hatto  (Aylesbury  Lent  Ass., 
1854).  The  deceased,  a  female,  was  found  dead  in  her  room,  and  her  body 
much  burnt.  She  was  last  known  to  be  living  at  about  a  quarter-past 
eight  o'clock  in  the  evening,  and  her  body  was  found,  still  smouldering 
with  fire,  on  the  floor  of  the  room,  at  about  a  quarter-past  eleven  o'clock. 
The  only  persons  known  to  have  been  in  the  house  were  the  prisoner  and 
the  deceased.  The  prisoner  pretended  that  he  knew  nothing  of  the  cir- 
cumstances attending  her  death,  and  endeavoured  to  make  it  appear  that 
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robbers  might  have  broken  into  the  house  and  committed  the  murder 
at  some  period  of  the  three  hours  during  which  he  alleged  that  he  was 
asleep  in  bed.  It  was  suggested,  in  order  to  exclude  this  hypothesis — 
which,  however,  was  sufficiently  excluded  by  other  facts — that  the  act  of 
murder,  with  the  attendant  burning,  must  have  occupied  the  whole  of  the 
time  intervening  between  the  j)eriod  at  which  deceased  was  last  seen 
living,  and  the  period  at  which  heT  body  was  found.  The  medical  man 
who  examined  the  deceased  found  that  '  both  knees  were  consumed  by 
fire,  and  the  thighs,  as  well  as  the  private  parts,  were  burnt  to  a  cinder — 
leaving  the  shafts  of  the  thigh-bones  exposed  and  charred  for  several  inches. 
Between  the  thighs  and  the  feet,  the  floor  underneath  had  been  burnt 
away,  and  the  leg-bones  had  fallen  through  the  floor,  leaving  the  feet 
unburnt  on  the  floor.'  He  expressed  an  opinion  that  it  would  take  from 
two  and  a  half  to  three  hours  in  order  to  consume  the  body  ,  to  this  degree ; 
thus  covering  the  whole  interval  during  which  deceased  and  prisoner 
were  in  the  house  together.  It  should  be  stated  that  the  clothes  of  the 
deceased  were  much  burnt,  and  that  beneath  the  body  there  was  a  hempen 
mat,  so  combustible,  owing  to  the  melted  human  fat  with  which  it  was 
impregnated,  that  when  ignited  it  burnt  like  a  link.  The  guilt  of  the 
prisoner  was  made  sufficiently  evident  from  other  circumstances  proved 
in  the  case,  which  were  quite  inconsistent  with  his  innocence.  It  is 
obvious  that  an  opinion  on  such  a  subject  must  be  in  all  cases  conjectural, 
since  the  effects,  cceteris  paribus,  depend  as  much  on  the  intensity  as  on 
the  duration  of  the  heat.  It  was  indeed  just  as  probable,  medically 
speaking,  that,  Avith  a  large  body  of  flame,  the  amount  of  injury  met  with 
might  have  been  produced  in  an  hour  as  in  three  hours.  The  confession 
of  the  prisoner,  subsequently  made,  shows  that  the  burning  observed 
must  have  taken  place  in  less  than  two  hours,  and  perhaps  within  an  hour 
and  a  half.  The  Goerlitz  case  (p.  747),  and  some  others,  prove  that  a 
short  period  may  suffice  for  a  large  amount  of  destruction,  and  that, 
judging  by  what  remains,  the  combustible  materials  consumed  appear  to 
bear  only  a  small  proportion  to  the  parts  of  the  body  burnt.  This  may 
be  accounted  for  by  the  large  volume  of  flame  produced  during  the  com- 
bustion of  articles  of  female  clothing. 
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